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Use of 5-HT5,p Agonists to Treat Otic Pain
The present invention relates to the pharmaceutical treatment of otic pam. In
particular. the present invention relates to the topical use of 5-HT,y,p receptor agonists and

partial agonists for the prevention or alleviation of pain in the ear. ‘

Background of the Invention

Pain is a perceived nociceptive response fo local étimuli in the body. The perception
of pain at the level of the central nervous system requires the transmission of painful stimuli
by peripheral sensory nerve fibers. Upon stimulation of tissue (i.e., thermal, mechanical or
chemical), electro-chemical signals are transmitted from the sensory nerve endings to the
spinal column, énd hence to the brain where pain is perceived.

The ear is highly innervated with sensory afferents capable of transmitting various
painful stimu].i to the central nervous system. The ear is comprised of outer, middle and inner
ear portions and otic pain may arise in any of these portions of the ear. Pain conditions
involving the ear, therefore, can arise in numerous instances, such as: foreign body stimulus,
inflammation, edema, otic congestion, otic pressure, infection, accidéntal trauma, surgical
procedures and post-surgical recovery.

The outer or “external” ear is comprised of the pinna and external ear canal (“EAC™).
The EAC is a tubular, slightly curved structure extending from the pinna to the tympanic
membrane or “ear drum.” Sound travels thrdugh the EAC and causes the tympanic
membrane to vibrate. Various disorders can arise in the outer ear eliciting pain to the host.

For example, otitis externa is an acute, painful inflammatory condition of the EAC that
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affects all age group's of humans and accounts for roughly half of the ear pain pathologies
known to exist. During the summer months, cases of otitis externa tend to increase due to
what is known as “swimmer’s ear.” Swimmer’s ear generally arises from the seepage of
water into the EAC during swimminé and the onset of infection and pain. Other outer ear
5 disorders causing pain to the host include insertion of foreign objects in the car, cerumen
impaction, long-term use of hearing aids, and dermatological disorders, including psoriasis,
eczema and seborrhea.

The middle ear is an air-filled cavity between the outer and inner ears. The middle ear
is separated from the outer ear by the tympanié membrane and abuts the inner ear. It has a
10 volume of about two milliliters and is connected to the back of the throat via the eustachian
tube. The middle ear contains the malleus, icus and stapes, which are tiny bones that translate
the movement of the tympanic membrane to the inner ear. Various conditions of the middle
ear can cause pain to the host. For example, otitis media, which can be acute (“AOM”) or
associated with effusion (“OME”), is an inflammatory condition of the middle ear which
15 generally affects children more often than adults (Karver, Oritis Media, Primary Care,
Volume 25, No. 3, pages 619-632 (1998). The etiology of otitis media is fairly broad and can
be caused by various inflammatory events including infection and allergy. Effusion, which
can be sterile or contain infectious material, may also result from otitis media. The fluid
consists of various inflammatory cells (white blood cells), mediators of allergy and

20  inflammation and cellular debris.
The inner ear comprises the sensory organs of the auditory and vestibular systems. It
consists of two major compartments, known as the bony and membranous labyrinths. These

chambers are highly organized and sensitive tissues and provide both auditory perception and
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balance to the animal. Various.pathologies may arise in the inner ear, creating distortion of
hearing, loss of balance and pain.

Since otic pain is often associated with infection and resultant congestion and
pressurc, the primary therapeutic approach to treating otic pain is the administration of

5 . antiobiotics, both systemically and topically.

Various other therapies‘ have been atternpted for the alleviation of otic pain. Topical
steroids (e.g., hydrocortisone) and systemic non-steroidal anti-inflammatory drugs (NSAIDs),
such as aspirin and ibuprofen, have been used typically in conjunction with anti-infectives to
treat _otic pain.

10 Local anesthetics are another class of compounds which relieve pain by directly
inhibiting nerve cellular function. A drawback of local anesthetic therapy is the short.
duration of action of such drugs. Another problem with the use of !ocal anesthetics is that
their mechanism of action, non-specific membrane stabilization, can have the undesired
coincident effect of also inhibiting biological functions of cells, such as fibroblasts and

15 surrounding neural cells. Therefore, even though pain sensation can be abated with local
anesthetic treatment, healing and normal function of the tissue may be significantly
compromised. There is a need, ther;:fore, to discover agents which potently and specifically
inhibit the transmission of painful stimu]ih by sensory afferents, following local otic
application.

20 Opiates are a class of compounds with well documented clinical analgesic efficacy.
Opiates can bé administered in a nur;lber of ways. For example, opiates can be administered
systematically, by intravenous injection or oral dosage, or locally, by subcutaneous,

intramuscular or topical application. Systemic administration of opiates, however, has been
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associated with several problems including dose escalation (tolerance), addiction. respiratory
depression and constipation.

Othgr agents have also been suggested for use in treating pain. Such agents include
tricyclic antidepressants such.as imipramine and desipramine, alpha-2 adrenergic agonists,

5  serotonin uptake blockers, such as prozac, and other analgesics such as paracetamol. as
described in United States Patent No. 5,270,050 (Coquelet et al.). Some of these therapies,
however, have been associated with side-effects such as dryness of mouth, drowsiness,
constipation, and low potencies and efficacies.

A class of agents which potently and specifically inhibit the transmission of painful

10  stimuli by sensory afferents without local anesthetic activity following local otic application
has yet to be described.

Serotonin, or 5-hydroxytryptamine (“S-HT”), is an endogenous peripheral'and central
neurotransmitter. Activation of serotonin receptors elicits the transduction of specific
intracellular signals which lead to various physiological responses, depending on the receptor

IS  sub-type activated and the tissue stimulated. Certain classes of molecules have been
discovered which bind to 5-HT receptors and either elicit 5-HT agonist or antagonist
responses. Researchers have pursued the use of various 5-HT receptor agonists and
antagonists in an effort to modulate cellular activity, and hence, effect various therapies to the
afflicted tissues.

20 A number of different sub-types of 5-HT receptors have been discovered, based on
differential agonist/antagonist sensitivities, second messenger coupling and‘ protein structures.
Such sub-types include, for example, 5-HT 3, 5-HT,p, 5-HT,, and 5-HT,, (Hoyer et al., VII.
International Union of Pharmacology Classification of Receptors for 5-Hydroxytryptamine

(Serotonin), Pharmacological Reviews, volume 46, No. 2, Pages 157-170 (1994)). While all

-4-
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serotonin receptors bind serotonin, different _sub-types of serotonin receptors, which
demonstrate a selective sensitivity to different agonists and antagonists, exist in various
tissues and species. As noted By Hoyer et al. (1994), there are significant differences in the
types of serotonin receptors evident among various species. For example, the 5-HT,,
5 receptor exists in rodents, while the homolog of this receptor, the pharmacologically defined
5-HT,, receptor, exists in canine, pig and human species (Adham et al., The Rat 5-
Hydroxytryptaminel B Receptor Is the vSpecies Homologue of the Human 35-

Hydroxytryptamine 1D Receptor, Molecular Pharmacology, volume 41, pages 1-7 (1992)

and Hoyer et al., VII International Union of Pharmacology Classification of Receptors for

10 5-Hydroxytryptamine (Serotonin), Pharmacological Reviews, volume 46, no. 2, pages 157-

170 (1994)).

Numerous therapeutic approaches involving the manipulation of various serotonin
receptors have been attempted. For example, the use of S—HTJ antagonists to treat emesis in
cancer chemtherapy patients is disclosed in U.S. Patent No. 5,446,050 (Rosen); the use of

15 certain 5-HT, agonists to treat a myriad of ailments is disclosed in U.S. Patent No. 5,409,941
(Nowakowski); and the use of 5-HT, antagohists to treat CNS disorders such as anxiety have
been disclosed in U.S. Patent No. 5,393,761 (Perregaard et al.). -However, nowhere lin'these

- publications has it been disclosed to use 5-HT,; or 5-HT,;, agonists for the treatment of otic
pain.

20

Summary of the Invention

The present invention is directed to compositions and methods of treating otic pain.

More specifically, the present invention provides compositions containing 5-HT;, and/or 5-

-5-
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HT,; agonists for the treatment of otic pain. The present invention is also directed to
compositions comprising combinations of 5-HT,, and/or HT,; agonists and other
pharmaceutical agents (i.c., anti-microbial agents, anti-inflammatory agents or anti-allergy
agents) and methods of use.

5 The methods of the present invention involve the topical otic or intranasal application
of the compositions of the present invention. One advantage of this therapy is that the
inhibition of pain is receptor-specific, as contrasted with noﬁ-speciﬁc therapy, such as local
anesthetic treatment. This specific activity may reduce greatly the number of dosings per
day, and also reduce the drawbacks of short duration of action and inhibition of wound

10  healing which are associated with loéal anesthetics. Additionally, serotonin receptor binding
agents 'acting locally within otic tissue avoid the problems of tolerance, addiction and

constipation associated with the chronic, systemic administration of opiates.

Detailed Description of the Invention

15

The present invention is directed to the use of 5-HT, and/or 5-HT g receptor agonists
for the prevention or alleviation of otic pain. The 5-HT,, (*1D”) receptor is found in human
tissue such as cerebral arteries and parts of the brain, such as the basal ganglia, raphe and the
cerebral cortex (Hoyer et al., (1994)). The 5-HT,; (“1B”) receptor, thus far, has been found

20 in the CNS and peripheral nerves of other species such as rat, mouse and hamster. However,
the 1B receptor has been shown to possess similar homology, aﬁd thus similar sensitiviiy, as
the 1D receptor (Hoyer et al., (1994)). It has now been found that 1B receptor agonists will
activate 1D receptors.. It is believed that the 5-HT,; and/or 5-HT, receptors are present in

otic tissue.
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The compounds of the present invention are 1D agonists, 1B agonists or 1B/1D
agonists. As used herein, a “1B agonist” refers to a compound which activates a 1B receptor,
a “1D agonist” refers to a compound which activates a 1D receptor, and a “1B/1D agonist”
refers to a compound which activalés either a 1B or a 1D receptor.

5 Preferred 1B/1D agonists of the present invention are: 7-trifluoromethyl-4(4-methyl-
1-piperazinyl)-pyrrolof1 ,2-g]quinoxaline maleate (CGS-12066A); Anpirtoline; RU-24969; 5-
carboxamidotryptamine (5-CT); 5-methoxy-n,n,dimethyl-tryptamine; 1H-Indole-5-
methanesulfonamide, 3-[2-(dimethylamino)ethyl]-N-methyl- ,butanedioate (Sumatriptan
(GR43175C)); Methanesulfonamide,N-[4-[[5-[3-(2-aminoethyl)-1H-indol-5-yi]-1,2,4-

10 oxadiazol- 3-yl]méthyl]phenyl] (L-694247); Metergoline; LY 165163 (PAPP); BMS-1 80048;
PNU-142633; 1H-2-Benzopyran-6-carboxamide, 3,4-dihydro-1-[2-[4-(4-methoxyphenyl)-1-
piperazinyljethyl]-N-methyl-, (S) -, (PNU-109291); S(R)-(methylamino)-2,4,5,6-tetrahydro-
1H-imidazo{4,5,1 -ij]-qhinolin-Z- onemaleate (PNU-95666); N—[4-mefthoxy-3-(4-methyl- 1-
piperazinyl)phenyl[-4-(2-phenylethyl)-1 -piperazinecafboxaminde (F-14258); F-12640, which

15 isa 4-aryl-1-(tryptamine-5-0-carboxymethyl)-piperazide; ALX-0646; 1H-Carbazole-6-
carboxamide, 2,3,4,9-tetrahydro-3-(methylamino)-, (R) (frovatriptan); 1H-Indole, 3-((1-
methyl-2-pyrrolidinyl)methyl)-5-(2-(phenylsulfonyl)ethyl)-(R) (eletriptan); Pyrrolidine, 1-
(((3-(2-(dimethylamino)ethyl)-1H-indol-5-y1)methy1)sulfonfl) (almotriptan); 1H-Indole-3-
cthanamie,N,N-dirhethyl-S-( 1H-1,2,4-triazol-1-ylmethyl)-,monobenzoate (rizatriptan

20  benzoate); 1 H-Indole-5-ethanesulfonamide, N-methyl-3-(1-methyl-4-piperidinyl)
(naratriptan); 2-Oxazolidinone, 4-((3-(2-(dimethylamino)ethyl)-1H-indol-5-yl)methyl)-, (S)
(zolmitriptan); Glycinamide, N-[[[3-(2-aminoethyl)-1H-indol-5-yl]JoxyJacetyl]-L-tyrosyl- (IS-
159); 1'-Methyl-5-[2'-methyl-4'-(5-methyl-1,2,4-oxadiazol-3-yl)-biphenyl-4-ylcarbonyl}-

2,3,6,7-tetrahydro-5H-spiro[furo[2,3-f]indole-3,4'-piperidinc] (SB-224289); L-782097; 3-[3-

-7-
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[4-(5,6-Dimethoxypyrimidin-4-yl)piperazin- -yljpropyl]-N-methyl-1H-indol- 5-
ylmethylsulfonamide (VS-395); (R)-N-methyl-[3-(1-methyl-2-pyrrolidiny!)-1H-indol-5-
yljmethanesulphonamide (CP-122288); 3-[3-[4-(5-methoxy-4-pyrimidinyl)- 1-piperazinyl]-
propyl}-N-methyl-1H-indole-5- 5-methanesulfonamide (avitriptan); Piperazine, 1-(2,3-

s . dihydro-1,4-benzodioxin-5-yl) (eltoprazine); N-[3-(2-dimethylamino)ethoxy-4-
methoxyphenyl}-2'-methyl-4'-(5-methyl-1,2,4-oxadiazol-3-yl)-(1,1'-biphenyl)-4-carboxamide
(SB-216641); and 3-[4-(3-chlorophenyl) piperazin-1-yl]-1,1-diphenyl-2-propanol) (BRL-
15572).

Other classes of 1B/1D agonists have been suggested or are known in the art and may
10 be useful in the present invention. For example, U.S. Patent Nos. 5,504,104 (Glennon) and
5,252,749 (Badorc et al.) disclose tryptamine analogs and thienocyclopentanone oxime
ethers, respectively, and WIPO Patent Publication No. WO 95/14004 (Halazy et al.) discloses
azylpiperazines, for use as 1B/1D agonists; the foregoing patents and publication are
incorporated herein by reference to the extent they disclose 1B, 1D or 1B/1D agonists and
15 methods of preparation or attainment. The 1B/1D agonists of the present invention are
available from commercial sources or may be synthesized by methods known to those skilled
in the art.
The 1B/1D agonists of the present invention may also be elucidated by employing
standard methods known in the art. For ex;clmple, the 1B/1D compounds may be ascenaiqed
20 by using radioligand binding assays to determine drug affinities at the SHTp,, receptor such
as those described in Hoyer, et- al., Characterization of the SHT|p recognition sites in rat

brain: binding studies with (-)-[ 125 ]cyanopindolol, Eur. J. Pharmacol., volume 118, pages

1-12 (1985). The 1B/1D compounds may also be determined using a number of functional in

vitro assays. Common assays include methods involving the inhibition of forskolin-induced

-8-
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adenylyl cyclase activity in (1) cells that naturally express the SHT 5, receptor (e.g.. in
Chinese hamster ovary cells as described in Giles, et al., Characterization of a SHTIB
receptor in CHO cells: functional responses in the absence of radioligand binding, Br. J.
Pharmacol., volume 117, pages 1119-1126 (1996)), and (2) in host cells genetically
5  engineered to express recombinant human or animal SHT g, receptors (e.g., Price, et al., SB-
216641 and BRL-15572 compounds to pharmacologically discriminate h5HT;g and

hS5HT | p receptors, Naunyn-Schmiedeburg’s Arch. Pharmacol., volume 356, pages 312-320

(1997)). In addition, intercelAlular Ca*'-mobilization assays ﬁave also been employed to
determine the efficacy of 1B/ID compounds for agonist activity at the SHT,y,, receptor
10 (Dickenson and Hill, Coupling of an endogenous SHTIB-like receptor to increases in
intracellular calcium through a pertussis toxin-sensitive mechanism in CHO-K1 cells, Br. J.
Pharmacol., volume' 116, pages 2889-2896 (1995)). Assays involving the functional activity
in vivo at the SHT 3 reéeptor are also useful for the determination 1B/1D compounds. For
example, Matsubara et al. describe a method to elucidate 1B/1D compounds using the
15 electricaily-induced neurogenic plasma extravasation from the brain dura matter by
stimuiation of the trigerﬁinal ganglion (Matsubara, et al., CP-93,129, a potent and seléctive

SHT 1B receptor agonist blocks neurogenic plasma extravasation within rat but not in guinea

pig dura matter, Br. J. Pharmacol., volume 104, pages 3-4 (1991)).
The 1B/1D agonists of thé present invention will be contained in topical or intranasal
20 compositions, in accofdance with formulation techniques known to those skilled in the art.
The compounds may be included in solutions, suspensions, aerosols and other dosage forms
adapted for the particular 1B/1D agonist and dosing regimen.
The 1B/1D compounds will be contained in compositions of the present inveﬁtion in

concentrations effective to prevent or ameliorate otic pain. As used herein, the term

-9-
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“pharmaceutically. effective amount™ refers to that amount of one or more 1B/ID agonists

which prevents or alleviates otic pain. Generally, the dosage of 1B/1D agonists utilized for any

of the uses described herein will be from abéut one to two drops of a 0.01 to 3% weight/volume

(“% w/v™) composition, or corresponding amount for aerosol application, administered one to
5. four times per day.

The present invention is particularly directed to the provision of compositions adapted
for topical treatment of otic tissues. The compositions may also t;e adapted for administration
intranasally for treatment of ofic tissues, such as nasal drops or an aerosol composition. The
otic compositions of the present invention will include or;e or more 1B/1D agonists and a

10 pharmaceutically acceptable vehicle for these agonist(s). Various ty;;es of vehicles may be
used. The vehicles will generally be aqueous in nature. chueous solutions or suspensions are
generally preferred, based on ease of formulation, as well as a patient’s ability to easily
administer such compositions by means of instilling one to two drops of the solutions in the
affected ears. However, the compounds of the present invention may also be readily

15 incorporated into other types of compositions, such as aerosols (intranasal or intraotic),
suspensions, viscous or semi-viscous'gels or other types of solid or semi-solid compositions.
Suspensions may be preferred for 1B/1D agonists which are relatively insoluble in water.

As stated above, the compositions of the present invention may also contain additional
pharmaceutically active agents or may be dosed concurrently with ‘other pharmaceutical

20  compositions.

In particular, when treating a mammal for the prevention, treatment or amelioration of
otic infection, the compositions of the prgsent. invention may also contain one or more
antibiotic, antiviral and/or antifungal agents (hereinafter collectively referréd to as “anti-

microbial agents”) or may be dosed concurrently or sequentially with anti-microbial agent

-10 -
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containing compositions. Examples of anti-microbial agents includg, but are not limited to.
ch]orejmphenicol, ofloxacin, norfloxacin, lomefloxacin, ciproﬂoxacin, natamycin, neomycin,
polymyxin B, gentamycin, tobramycin, bacitracin, gramicidin, erythromycin, moxifloxacin,
oxazolidinones, trovafloxacin, grépaﬂoxacin, sulfacetamide, tetracycline, sulfisoxazole,

5  diolamine, trifluorothymidine, acyclovir, gancyclovir, vaniomycin or other antibiotic,
antiviral and antifungal agents known to those skilled in the art. The 1B/1D agonist/anti-
‘microbial ageﬁt combination compositions will contain one or more 1B/1D agonists, as stated
above, and one or more anti-microbial agents in an amount effective to prevent, treat or
ameliorate otic infection. As used herein, such an amount is referred to as “an effective

10 amount of one or more anti-microbial agents” or “an amounf effective to prevent, treat or
ameliorate ‘- otic infection.” In general, however, the 1B/ID agonist/anti-microbial
combination compositions of the present invention will typically contain one or more
antibiotics in an amount of about 0.05 to 3.0 % w/v.
When treating a mammal for the prevention, Itreatn_lem or amelioration of otic allergic
15 reactions and responses, the compositions of the present invention may also contain one or
more anti-allergy agents, histamine H] receptor antagonists or anti-histaminic agents
(hereinafter collectively referred to as “anti-allergy agents™), or may be dosed concurrently or
sequentially with anti-allergy agent containing compositions. Examples of anti-allergy agents
include, but are not limited to, mizolastine, mapinastine, levocabastine, pheniramine,
20 antazoline, ketotifen, azelastine, doxepine analogs, such as those described in U.S. Patent
Nos. 4,871,865 (Lever et al.) and 4,923,892 (Lever et al.), cetirizine, loratadine,
fenoxifenadine, diphenhydramine, brompheniramine, chlorpheniramine, clemastine,
pyrilamine, cromolyn, nedocromil, lodoxamide, or other anti-allergy agents known to those

skilled in the art. The 1B/1D agonist/anti-allergy agent combination compositions will contain

-11-
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one or more 1B/1D agonists, as stated above, and one or more anti-allergy agents in an amount

effective to pre-vent', treat or ameliorate otic allergic reactions and responses. As used herein,

such an amount is referred to as “an effective amount of one or more anti-allergy agents” or “an

amount effective to prevent, treat or ameliorate otic allergic reactions or responses.” In

5  general. however, the 1B/1D agonist/anti-allergy agent combination compositions of the

present invention will typically contain one or more anti-allergy agents in an amount of about
0.001 to 1.0 % w/v.

When treating a mammal for the prevention, treatment or amelioration of otic

inflammatory reactions and responses, the compositions of the present invention rﬁay also

10  contain one or more anti-inflammatory agents or may be dosed concurrently or sequentiatly

with anti-inﬂarﬁmatory agent containing compositions. Examples of anti-inflammatory

agents include, but are not limited to, PAF antagonists, such as SR-27417, A-137491, ABT-

299, apafant, bepafant, minopafant, E-6123, BN-50727, nupafant and modipafant; PDE IV

inhibitors, such as ariflo, torbafylline, rolipram, ﬁlaminast, piclamilast, cipamfyliine, CG-

15 1088, V-11294A, CT-2820, PD-168787, CP-293121, DWP-205297, CP-220629, SH-636,

BAY-19-8004,(and roflumilast; cyclooxygenase type I and II inhibitors, such as nepafenac,

amfenac, diclofenac, flurbiprofen, indomethacin, naproxen, ketorolac, ibuprofen, bromfenac,

ketoprofen, meclofenamate, piroxicam, sulindac, suprofen, mefanamic acid, diflusinal,

oxaprozin, tolmetin, fenoprofen, benoxaprofen, nabumetome, etodolac, phenylbutazone,

20  aspirin, oxyphenbutazone, NCX-4016, HCT-1026, NCX-284, NCX-456, tenoxicam and

carpro_fen; cyclooxygenase type II selective inhibitors, such as NS-398, vioxx, celecoxib, P54,

etodolac, darbﬁfelone mesylate, L-804600 and S-33516; and inhibitors of cytokine

production, such as inhibitors of the NFkB transcription factor; or other anti-inflammatory

agents known to those skilled in the art. The 1B/ID agonist/anti-inflammatory agent

-12-
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combination compositions will contain one or more 1B/1D agonists, as stated above, and one or
more anti-inflammatory agents in an amount effective to prevent, treat or ameliorate otic
inflammatory reactions and responses. As used herein, such an amount is referred to as “an
effective amount of one or morevanti-inﬂammatory agents” or “‘an amount effective to prevent,
5 treat or ameliorate otic inflammatory reactions or responses.” In general, however, the 1B/1D
agonist/ami-inﬂammalory agent combination compositions of the present invention will
typically contain one or more anti-inflammatory agents in an amount of about 0.01 to 1.0 %
wiv.
. The otic compositions | of the present invention may also include various other
10 ingredients, such as buffers, preservativés, co-solvents and vigcosity building agents.
An appropriate buffer system (e.g., sodium phosphate, sodium acetate or sodium borate)
may be added to prevent pH drift under storage conditions.
Otic products are typically packaged in multidose form. Preservatives are thus required
in multidose compositions fo prevent microbial contamination during use.  Suitable
15 preservatives include: benzalkonium chloride, thimerosal, chlorobutanol, methyl paraben,
propyl paraben, phenylethyl alcohol, edetate disodium, sorbic acid, polyquaternium-1, or other
agents known to those skilled in the art. Such preservatives are typically employed at a level of
from 0.001 to 1.0 % wiv. |
Some of the compounds of the present invention may have limited solubility in water
20  and therefore may require a surfactant or other appropriate co-solvent in the composition. Such
co-solvents include: polyethoxylated castor oils, Polysorbate 20, 60 and 80; Pluronic® F-68, F-
84 and P-103 (BASF Corp., Parsippany NJ, USA); cyclodextrin; or other agents known to those

skilled in the art. Such co-solvents are typically employed at a level of from 0.01 to 2% w/v.
- 13-
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Viscosity greater than that of simple acjueous solutions may be desirable to increase otic
absorption of the active compound, to decrease variability in dispensing the formulations, to
decrease physical separation of components of a suspension or emulsion of formulation and/or
otherwise to improve the otic formulation. Such viscosity building agenis include, for example,

5  polyviny! alcohol,I polyvinyl pyrrolidone, methyl cellulose, hydroxypropyl methylcellulose,
hydroxyethyl cellulose, carboxymethy! cellulose, hydroxypropyl cellulose or other agents
known to those skilled in the art. Such agents are typically employed at a level of from 0.01 to
2% wiv.

The composjtions may also be used for treating irritated tissues following otic surgery.

10 The compositioﬁs may be used for acute- treatment of temporary conditions, or may be
administered chronically. The compositions may also be used prophylactically, especially prior
to otic surgery or noninvasive otic procedures, or other types of surgery.

As stated above, the compounds and compositions of the invention will be used to
prevent or arﬁeliérgte otic pain associated with various stimuli. For example, the 1B/1D

15 agonists and compositions of the present invention may be used in treating pain arising from
allergens, inflammation, trauma, congestion, infection, foreign body sensation and surgery, e.g..
following cochlear implant surgery. With such treatmént, the 1B/ID agonists can be
individually dosed, or in combination with other pharmaceutical agents known in the art.

The compositions of the present invention are further illustrated by the following

20 formulation examples 1-4. The ingredient “1B/1D agorﬁst” denotes a compound of the present

invention.

-14-
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Example 1

The following is an example of an otic/ nasal solution:

5 Ingredient Amount (% w/v)
7-trifluoromethyl-4(4-methyl- 1 -piperazinyl) 0.01-1.0
-pyrrolo[1,2-a]quinoxaline maleate

10 (CGS-12066A)
Phosphate Buffered Saline 1.0
Polysorbate 80 0.5
- Purified water g.s. to 100%
15
Example 2
20

The following is an exarriple of an otic/nasal suspension:

Ingredient Amount (% w/v)
25 1B/1D agonist 0.01-1.0
Monobasic sodium phosphate 0.05
Dibasic sodium phosphate | 0.15
(anhydrous) .
Sodium chloride 0.75
30 Disodium EDTA (Edetate disodium) 0.05
 Cremophor EL 0.1
Benzalkonium chloride _ 0.01
HCl and/or NaOH pH73-74
Purified water . g.s. to 100%
35 . . f
-15-
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5  The following is an example of an otic/nasal suspension or solution:

Purified water

Ingredient Amount (% w/v)
1B/1D agonist 0.01-1.0
Phosphate Buffered Saline 1.0
Hydroxypropyl-B-cyclodextrin 4.0

q.s. to 100%

20 The following is an example of an otic/nasal suspension:

Example 4

Amount (% wiv)

Ingredient
1B/1D agonist 0.1-1.0
25 Moxifloxacin 0.3
Benzalkonium Chloride 0.01
Edetate Disodium, USP 0.01
Sodium Chloride, USP 0.3
Sodium Sulfate, USP 1.2
30 Tyloxapol, USP 0.05
. Hydroxyethylcellulose 0.25
Sulfuric Acid and/or
Sodium Hydroxide, NF qs. .
Purified Water, USP g.s. to 100%
" 35
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What is claimed is:

1. A topical otic or intranasal composition for treating otic pain comprising a
pharmaceutically effective amount of one or more 1B/1D agonist(s) in a pharmaceutically

acceptable vehicle.

2. A composition according to Claim 1, wherein the 1B/1D agonist is selected
from the group consisting of: CGS-12066A; Anpirtoline; RU-24969; 5-
carboxamidotryptamine; 5-methoxy-n,n,dimethyl-tryptamine; Sumatriptan; L-694247,
Metergoline; LY 165163; BMS-180048; PNU-142633; PNU-109291; PNU-95666; F-14258;
F-12640; ALX-0646; frovatriptah; eletriptan; almotriptan; rizatriptan benzoate; naratriptan;
zolmitriptan; 4IS-159; SB-224289; L-782097; VS-395; CP-122288; avitriptan, eltoprazine;
BRL-15572; and SB-216641.

3. A composition according to Claim 2, wherein the 1B/ID agonist is 7-

trifluoromethyl-4(4-methyl-1-piperazinyl)-pyrrolo[1,2-a]quinoxaline maleate.

4, A composition according to Claim 2, wherein the 1B/1D agonist is
Anpirtoline.
5. A composition according to Claim 1, wherein the composition also comprises

one or more an anti-microbial agents in an amount effective to prevent, treat or ameliorate

otic infections.

6. A composition according to Claim 1, wherein the composition also comprises
one or more an anti-allergy agents in an amount effective to prevent, treat or ameliorate otic

allergy reactions or responses.

7. A composition according to Claim 1, wherein the composition also comprises
one or more an anti-inflammatory agents in an amount effective to prevent, treat or ameliorate

otic inflammatory reactions or responses.

’
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8. A composition according to Claim S, wherein the anti-microbial agent(s) is/are
selected from the group consisting of: chloremphenicol, ofloxacin, norfloxacin, lomefloxacin,
ciprofloxacin, natamycin, neomycin, polymyxin B, gentamycin, tobramycin, bacitracin,
gramicidin, erythromycin, moxifloxacin, oxazolidinones, trovafloxacin, grepafloxacin,
sulfacetamide. tetracycline, sulfisoxazole, diolamine, trifluorothymidine, acyclovir,

gancyclovir and vaniomycin.

9. A composition according to Claim 6, wherein the anti-allergy agent(s) is/are
selected from the group consisting of: mizolastine, mapinastine, levocabastine, pheniramine,
antazoline, ketotifen, azelastine, doxepine analogs, cetirizine, loratadine, fenoxifenadine,
diphenhydramine, brompheniramine, chlorpheniramine, clemastine, pyrilamine, cromolyn,

nedocromil and lodoxamide.

10. A composition according to Claim 7, wherein the anti-inflammatory agent(s)
is/are selected from the group  consisting of: PAF antagonists; PDE IV inhibitors;
cyclooxygenase type [ and Il .inhibitors; cyclooxygenase type II selective inhibitors; and

inhibitors of cytokine production.

11. A composition according to Claim 10, wherein the PAF antagonists are
selected from the group consisting of SR-27417, A-137491, ABT-299, apafant, bepafant,
minopafant, E-6123, BN-50727, nupafant and modipafant; the PDE IV inhibitors are selected
from the group consisting of ariflo, - torbafylline, rolipram, filaminast, piclahilast,
cipamfylline, CG-1088, V-11294A, CT-2820, PD-168787, CP-293121, DWP-205297, CP-
220629, SH-636, BAY-19-8004 and roflumilast; the cyclooxygenase type I and II inhibitors
are selected from the group consisting of nepafenac, amfenac, diclofenac, flurbiprofen,
indomethacin, naproxen, ketorolac, ibuprofen, bromfenac, ketoprofen, meclofenamate,
piroxicam, sulindac, suprofen, mefanamic acid, diflusinal, oxaprozin, tolmetin, fenoprofen,
benoxaprofen, nabumetome, etodolac; phenylbutazone, aspirin, oxyphenbutazone, NCX-
4016, HCT-1026, NCX-284, NCX-456, tenoxicam and carprofen; the cyclooxygenase type Il
selective inhibitors are selected from the group consisting of NS-398, vioxx, celecoxib, P54,

etodolac, darbufelone mesylate, L-804600 and S-33516; and the inhibitors of cytokine

- 18-
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production are selected from the group consisting of inhibitors of the NFkB transcription

factor.

12. A method for treating otic pain which comprises administering to a mammal a
topical or intranasal composition comprising a pharmaceutically effective amount of one or

more 1B/1D agonists in a pharmaceutically acceptable vehicle.

13. A method according to Claim 12, wherein the 1B/1D agonist is selected from
the group consisting of: CGS-12066A; Anpirtoline; RU-24969; 5-carboxamidotryptamine; 5-
methoxy-n,n,dimethyl-tryptamine; Sumatriptan; L-694247; Metergoline; LY165163; BMS-
180048; PNU-142633; PNU-109291; PNU-95666; F-14258, F-12640; ALX-0646;
frovatriptan; eletriptan; almotriptan; rizatriptan benzoate; naratriptan; zolmitriptan; IS-159;
SB-224289; L-782097; VS-395; CP-122288; avitriptan; eltoprazine; BRL-15572; and SB-
216641.

14. A method according to Claim 13, wherein the 1B/ID agonist is 7-

trifluoromethyl-4(4-methyl-1-piperazinyl)-pyrrolo[1,2-a]quinoxaline maleate.

15. A method according to Claim 14, wherein the 1B/1D agonist is

Anpirtoline.

16. A method according to Claim 12, further comprising administering the

composition topically to the ear or intranasally.

17. A method according to Claim 13, further comprising administering the

composition topically to the ear or intranasally.

18. A method according to Claim 12, wherein the otic pain is caused by otitis

media, otitis externa, otic surgery or swimmer’s ear.

-19-
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19. A method according to Claim 12, wherein the composition further comprises
one or more anti-microbial agents in an amount effective to prevent, treat or ameliorate otic

infections.

20. . A method according to Claim 12, wherein the composition further comprises
one or more anti-allergy agents in an amount effective to prevent, treat or ameliorate otic

allergic reactions or responses.

21. A method according to Claim 12, wherein the composition further comprises
one or more anti-inflammatory agents in an amount effective to prevent, treat or ameliorate

otic inflammatory reactions or responses.

22. A method according to Claim 19, wherein the anti-microbial agent(s) is/are
selected from the group consisting of: chloremphenicol, ofloxacin, norfloxacin, lomefloxacin,
ciprofloxacin, natamycin, neomycin, polymyxin B, gentamycin, tobramycin, bacitracin,
gramicidin, erythromycin, moxifloxacin, oxazolidinones, trovafloxacin, grepafloxacin,
sulfacetamide, tetracycline, sulfisoxazole, diolamine, trifluorothymidine, acyclovir,

gancyclovir and vaniomycin.

23. A method according to Claim 20, wherein the anti-allergy agent(s) is/are
selected from the group consisting of: mizolastine, mapinastine, levocabastine, pheniramine,
antazoline, ketotifen, azelastine, doxepine analogs, cetirizine, loratadine, fenoxifenadine,
diphenhydramine, brompheniramine, chlorpheniramine, clemastine, pyrilamine, cromolyn,

nedocromil and lodoxamide.

24. A method according to Claim 21, wherein the anti-inflammatory agent(s)
is/are selected from the group consisting of: PAF antagonists; PDE IV inhibitors;
cyclooxygenase type 1 and I inhibitors; cyclooxygenase type Il selective inhibitors; and

inhibitors of cytokine production.

25. A method according to Claim 24, wherein the PAF antagonists are selected

from the group consisting of SR-27417, A-137491, ABT-299, apafant, bepafant, minopafant,
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E-6123, BN-50727, nupafant and modipafant; the PDE IV inhibitors are seiected from the
group consisting of ariflo, torbafylline, rolipram, filaminast, piclamilast, cipamfylline, CG-
1088, V-11294A, CT-2820, PD-168787, CP-293121, DWP-205297, CP-220629, SH-636,
BAY-19-8004 and roflumilast; the cyclooxygenase type I and I inhibitors are selected from
5 the group consisting of nepafenac, émfenac, diclofenac, flurbiprofen, indomethacin,
naproxen, ketorolac, ibuprofen, bromfenac, ketoprofen, meclofenamate, piroxicam, sulindac, '
suprofen, mefanamic acid, diflusinal, oxaprozin, tolmetin, fenoprofen, benoxaprofen,
nabumetome, etodolac, phenylbutazone, aspirin, oxyphenbutazone, NCX-4016, HCT-1026,
NCX-284, NCX-456, tenoxicam and carprofen; the cyclooxygenase type Il selective
10 inhibitors are selected from the group consisting of NS-398, vioxx, celecoxib, P54, etodolac,
darbufelone mesylate, L-804600 and S-33516; and the inhibitors of cytokine production are

selected from the group consisting of inhibitors of the NFkB transcription factor.

26. A method according to Claim 19, wherein the otic pain is caused by otitis

15 media, otitis externa, otic surgery or swimmer’s ear.

27. A method according to Claim 22, wherein the otic pain is caused by otitis

media, otitis externa, otic surgery or swimmer’s ear.
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CN, CO, CR, CU, CZ, DE, DK, DM, Dz, EC, EE, EG, ES, FI, GB, GD,
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, Kz, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ
EP 1586316 Al 20051019 EP 2004-702854 20040116
R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT,
1E, SI, LT, LV, FI, RO, MK, CY, AL, TR, BG, CZ, EE, HU, SK

CN 1700913 A - 20051123 CN 2004-80000976 20040116

US 2005239895 Al 20051027 US 2005-525006 20050328

PRIORITY APPLN. INFO.: JP 2003-12427 A 20030121
WO 2004-JP350 W

20040116
AB An aqueous liquid preparation containing :
2-amino-3- (4 -bromobenzoyl)phenylacetic acid, its
- pharmacol. acceptable salt or a hydrate thereof together with an alkyl
aryl polyether alc.-type polymer such as tyloxapol or a polyethylene
glycol fatty acid ester such as glycol monostearate, is stable and an
antiseptic contained therein, if any, can exert a sufficient antiseptic
efficacy over a long time. Therefore, the preparation is useful as an
ophthalmic drop for treating palpebritis, conjunctivitis, scleritis and
postoperative inflammation. It is also useful as a nasal drop for
treating allergic rhinitis and inflammatory rhinitis (chronic rhinitis,
thickening rhinitis, nasal polyp, etc.).
IT 25301-02-4, Tyloxapol 91714-93-1 91714-94-2
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(aqueous liquid prepns. containing 2-amino-3-(4-bromobenzoyl)phenylacetate
and
stabilizer)
RN 25301-02-4 CAPLUS
CN Formaldehyde, polymer with oxirane and 4-(1,1,3,3-tetramethylbutyl)phenol
(CA INDEX NAME)

CM 1

CRN 140-66-9
CMF Cl14 H22 O

Me

C— CHp— CMe3

Me
HO
cM 2
CRN 75-21-8
CMF C2 H4 O
0
VAN
9/19/2007
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CM 3

CRN 50-00-0
CMF C H2 O

H2C—0

RN 91714-93-1 CAPLUS
CN Benzeneacetic acid, 2-amino-3-(4-bromobenzoyl)-, sodium salt (1:1) (ca
INDEX NAME)
i
T €
CHo— CO2H
- 2 2
Br NHo
® Na
RN 91714-94-2 CAPLUS
CN Benzeneacetic acid, 2-amino-3-(4-bromobenzoyl) - (CA INDEX NAME) -
T
C NS
CHo— CO2H
Br NHo
REFERENCE COUNT: 11 THERE ARE 11 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L3 ANSWER 3 OF 3 CAPLUS COPYRIGHT 2007 ACS on STN

ACCESSION NUMBER:
DOCUMENT NUMBER:
TITLE:

INVENTOR(S) :

PATENT ASSIGNEE(S):
SOURCE:

DOCUMENT TYPE:
LANGUAGE:

FAMILY ACC. NUM. COUNT:
PATENT INFORMATION:

PATENT NO.

WO 2001015677
WO 2001015677
W: AU, BR, CA,

9/19/2007

Page 533 of 752

2001:167791 CAPLUS

134:227362 :

Use of 5-HT1B/1D agonists to treat otic pain’
Gamache, Daniel A.; Yanni, John M.; Sharif, Najam A.

Alcon Laboratories, Inc., USA

PCT Int. Appl., 22 pp.

CODEN: PIXXD2

Patent

English

1

KIND DATE APPLICATION NO. DATE

A2 20010308 WO 2000-US22764 20000818
A3 20020328
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10/525006 .
RW: AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE .
PRIORITY APPLN. INFO.: US 1999-387358 A 19990831
AB Topical otic or intranasal compns. and methods for treating otic pain
caused by otitis, surgery, or swimmer's ear are disclosed. In particular,
the invention discloses compns. and methods of using 5-HT1B/1D agonists
for the prevention or alleviation of otic pain. Compns. also comprise an
antimicrobial, antiallergy, and anti-inflammatory agent to treat otic
infections, allergies, and inflammations associated with otic pain. For
example, an otic/nasal solution contained CGS-12066A 0.01-1.0%, phosphate
buffered saline 1.0%, Polysorbate 80 0.5%, and water up to 100%
(weight/volume), resp.
IT 25301-02-4, Tyloxapol 91714-94-2, Bromfenac .
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(topical compns. of 5-HT1B/1D agonists for treatment of otic pain)
RN 25301-02-4 CAPLUS
CN Formaldehyde, polymer with oxirane and 4-(1,1,3,3-tetramethylbutyl)phenol
(CA INDEX NAME)

cM 1 ex 4 17 06/%

CRN 140-66-9
CMF Cl4 H22 O

Me

|

C— CHo— CMe3

Me
HO
cM 2
CRN 75-21-8
CMF C2 H4 O
0
LN
CM 3
CRN 50-00-0
CMF C H2 O
H2C==0 {a/ynl(
e/ Y\L l7
RN  91714-94-2 CAPLUS \ L
CN Benzeneacetic acid, 2-amino-3-(4-bromobenzoyl)- (CA INDEX NAME) ?, ( / ?;
9/19/2007
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In re application of
Shirou SAWA et al.
Serial No. 10/525,006

Filed March 28, 2005

AQUEOUS LIQUID PREPARATION

CONTAINING 2-AMINO-3-(4-

HE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No. 1756

Attorney Docket No. 2005_0232A

Group Art Unit 1614

Examiner Timothy P. Thomas

Mail Stop: Amendment

BROMOBENZOYL)PHENYLACETIC ACID

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

RESPONSE

This is responsive to the Official Action dated July 24, 2007.

The Official Action constitutes a requirement for restriction and a species requirement.

Applicants elect to prosecute the invention of Group I, claims 19-38.

Applicants elect claim 20 as the single species.

The claims readable on the elected species are claims 19-40.

Favorable action on the merits is solicited.

WMC/dlk

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250

August 20, 2007
Page 537 of 752

Respectfully submitted,

Shirou SAWA et al.

By: /,Uﬁ/M

Warren M. Cheek, Jr.
Registration No. 33,367
Attorney for Applicants
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR I-ATFORNEY DOCKETNO. | CONFIRMATION NO.
10/525,006 03/28/2005 Shirou Sawa - ' 2005_0232A 1756
513 7590 07/24/2007 ' '
EXAMINER
WENDEROTH, LIND & PONACK, L.L.P. ‘ L
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SUITE 800 . 'A = ”
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L MAIL DATE | DELIVERY MODE
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time periodvf(')r reply, if any, is set in the attached communication.
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Application No. Applicant(s)
10/525,006 SAWA ET AL.

Office Action Summary Examiner ArtUnit
Timothy P. Thomas : 1614

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[XI Responsive to communication(s) filed on 04 June 2007.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X Claim(s) 19-40 is/are pending in the application.
43) Of the above claim(s) _____is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)(] Claim(s) _____is/are rejected.
(
(

7)[J Claim(s) _____is/are objected to.
8)X] Claim(s) 19-40 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[]] The drawing(s) filed on isfare: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().
a)lJ Al b)[] Some * c)[_] None of:
1.[]] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) ] Notice of References Cited (PTO-892) 4) [ Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. o
3) ] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application

Paper No(s)/Mail Date 6) [] other:

U.S. Patent and Trademark Office . ]
PTOL-326 Q,?a 235 g%ogi) 752 Office Action Summary Part of Paper No./Mail Date 20070719



Application/Control Number: 10/525,006 Page 2
Art Unit: 1614

DETAILED ACTION

Status of Application
1. Acknowledgement of a second set of preliminary amendments to the claims, filed
4/3/2007, is made. Claims 1418 are cancelled. New claims 19-40 have been added
and are pending. |
2. The previous restriction requiremgnt is modified as follows for application to the
4/3/2007 set of claims.
Election/Restrictions
3. Restriction is required under 35 U.S.C. 121 and 372.
This application contains the following inventions or groups of inventions which
are not so linked as to form a single general inventive concept under PCT Rule 13.1.
In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to
elect a single invention to which the claims must be restricted.
Group |, claim(s) 19-38, drawn to an aqueous liquid preparation.

Group ll, claim(s) 39, drawn to a method for stabilizing 2-amino-3-(4-
bromobenzoyl)phenylacetic acid in an aqueous liquid preparation.

Group lll, claim(s) 40, drawn to a method for inhibiting decrease in preservative effect of
a preservative. :

The inventions listed as Groups -1l do not relate to a single general inventive concept
under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or
corresponding special technical features for the following reasons: the technical feature
common to the claims is 2-amino-3-(4-bromobenzoyl)phenylacetic acid (bromfenac)
with a second component (an alkyl aryl polyether alcohol type polymer or a polyethylene
glycol fatty acid ester) in an aqueous liquid preparation. Desai et al. (WO 96/14829;
IDS Ref. AJ) teaches aqueous ophthalmic compositions (example 1) consisting of, inter
alia, bromfenac (claim 5), with optional components, including tyloxapol (an alky! aryl
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Application/Control Number: 10/525,006 Page 3
Art Unit; 1614

polyether alcohol type polymer (p.4, line 29). Since the technical feature has previously
been disclosed, there is no unifying corresponding technical feature.

4. This application contains claims directed to more than one species of the generic
invention. These species are deemed to lack unity of invention because they are not so
linked as to form a single general inventive concept under PCT Rule 13.1.

The species are as follows:

A single disclosed alky! aryl polyether alcohol type polymer or polyethylene glycol
fatty acid ester (e.g., tyloxapol or polyethylene glycol monostearate)

Applicant is required, in reply to this action, to elect a single species to which the
claims shall be restricted if no generic claim is finally held to be allowable. The reply
must also identify the claims readable on the elected species, including any claims
subsequently added. An argument that a claim is allowable or that all claims are
generic is considered non-responsive unIess(accompar'\ied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which are written in dependent form or otherwise include
all the limitations of an allowed generic claim as provided by 37 CFR 1.141. If claims
are added after the election, applicant must indicate which are readable upon the
elected species. MPEP § 809.02(a).

5. The claims are deemed to correspond to the species listed above in the following
manner:

tyloxapol (claims 20-40)
polyethylene glycol monostearate (claims 39-40)

The following claim(s) are generic: Claim 19.
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Application/Control Number: 10/525,006 Page 4
Art Unit: 1614

6. The species |istéd above do not relate to a single general inventive concept
under PCT Rule 13.1 because, under PCT Rule 13.2, the species lack the same or
corresponding special technical features for the following reasons: As outlined above,
tyloxapol has been disclosed in aqueous compositions containing bromfenac by Desai.
While both may be useful as stabilizers, the species fall within different types of
compounds with different chemical structures and chemical properties.

7. Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or invention to be examined even though the
requirement be traversed (37 CFR 1.143) and (ii) identification of the claims
encompassing the elected invention.

The election of an invention or species may be made with or without traverse. To
reseNe a right to petition, the election must be made with traverse. If the reply does not
distinctly and specifically point out supposed errors in the restriction requirement, the
election shall be treated as an election without traverse.

Should applicant traverse on the ground that the inventions or species are not
patentably distinct, applicant should submit evidence or identify such evidence now of
record showing the inventions or species to be obvious variants or clearly admit on the
record that this is the case. In either instance, if the examiner finds one of the inventions
unpatentable over the prior art, the evidence or admission may be used in a rejection
under 35 U.S.C.103(a) of the other invention.

8. Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim

remaining in the application. Any amendment of inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).
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Art Unit: 1614

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Timothy P. Thomas whose telephone number is (571)
272-8994. The examiner can normally be reached on Monday-Thursday 6:30 a.m. -
5.00 p.m..

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Ardin Marschel can be reached on (571) 272-0718. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Re.presentative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

TPT/

Timothy P. Thomas '

Patent Examiner ﬁfM K/“ff
At Kl 161

2oz
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In re application of :  Confirmation No. 1756

Shirou SAWA et al. . Attorney Docket No. 2005_0232A
Serial No. 10/525,006 : Group Art Unit 1609
Filed March 28, 2005 :  Examiner Timothy P. Thomas

AQUEOUS LIQUID PREPARATION CONTAINING
2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC
ACID Mail Stop: Amendment

SECOND SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Pursuant to the provisions of 37 CFR 1.56, 1.97 and 1.98, Applicants request
consideration of the references listed on attached form PTO-1449 and any additional information
identified below in paragraph 3. A legible copy of each reference listed on the Form PTO-1449
is enclosed, except a copy is not provided for:

(X] each U.S. Patent and U.S. Patent application publication;

[ each reference previously cited in the international application
PCT/ ; and/or
0 each reference previously cited in prior parent application Serial No.
la. [X] This Information Disclosure Statement is submitted:

within three months of the filing date (or of entry into the National Stage) of the above-
entitled application, or
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[~

AJ]

before the mailing of a first Office Action on the merits or the mailing of a first Office
Action after the filing of an RCE,

and thus no certification and/or fee is required.

[] This Information Disclosure Statement is submitted

after the events of above paragraph la and prior to the mailing date of a final Office
Action or a Notice of Allowance or an action which otherwise closes prosecution in the
application, and thus:

(1) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

[] This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which
otherwise closes prosecution in the application, and prior to payment of the issue fee, and
thus:

the certification of paragraph 2 below is provided, and

the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

It is hereby certified

a. []  that each item of information contained in this Information Disclosure
Statement was first cited in any communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of
the Statement, or

b. [] that no item of information contained in the Information Disclosure Statement
was cited in a communication from a foreign patent office in a counterpart
foreign application and, to the knowledge of the person signing the certification
after making reasonable inquiry, was known to any individual designated in
§1.56(c) more than three months prior to the filing of the Statement.
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3. [] Consideration of the following list of additional information (including any copending or
abandoned U.S. application, prior uses and/or sales, etc.) is requested.

4. For each non-English language reference listed on the attached form PTO-1449, reference
is made to:
a. []  afull or partial English language translation submitted herewith,

b. [X] aforeign patent office search report (in the English language) submitted
herewith,

c. []  the concise explanation contained in the specification of the present application
at page,

d. [] the concise explanation set forth in the attached English language abstract,
e. [] the concise explanation set forth below or on a separate sheet attached to the
reference:
5. [X] A foreign patent office search report citing one or more of the references is enclosed.

6. [] Statement Under 37 CFR 1.704(d)

Each item of information contained in the Information Disclosure Statement was first
cited in any communication from a foreign Patent Office in a counterpart application, and
this communication was not received by any individual designated in §1.56(c) more than
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PRESERVED OPHTHALMIC DRUG COMPOSITIONS
CONTAINING POLYMERIC QUATERNARY AMMONIUM COMPOUNDS

BACKGROUND OF THE INVENTION

The present invention relates generally to ophthalmic compositions. In
particular, the present invention relates to the use of a polymeric quaternary
ammonium compound and boric acid to provide preserved, storage-stable
ophthalmic compositions of acidic drugs.

Ophthalmic formulations generally contain one or more active compounds
along with excipients such as surfactants, comforting agents, complexing
agents, stabilizers, buffering systems, chelating agents, viscosity agents or
gelling polymers and anti-oxidants. Ophthalmic formulations which are intended

for multidose use require a preservative.

~ Organo-mercurials have been used as preservatives in ophthalmic
formulations including ophthalmic solutions of acidic drugs. These organo-
mercurials include thimerosal, phenylmercuric acetate and phenylmercuric
nitrate. Organo-mercurials, however, have limitations due to potential mercury
toxicity and poor chemical stability.

Sorbic acid, has also been used to preserve ophthalmic formulations, but
it too possesses poor chemical stability as well as poor antimicrobial activity.

Benzalkonium chloride is a widely used preservative in ophthalmic
solutions. However, benzalkonium chloride and other quaternary ammonium
compounds are generally considered to be incompatible with ophthalmic
compositions of drugs with acidic groups, such as nonsteroidal antiinflammatory
drugs ("NSAIDS"). These preservative lose their ability to function as they form
complexes with the charged drug compounds.

U.S. Patent No. 5,110,493 discloses stable ophthalmic NSAID
formulations which do not contain organo-mercurial preservatives. Instead, the
reference NSAID formulations use quaternary ammonium compounds, such as
cetyltrimethylammonium bromide, cetylpyridinium chloride and preferably,
benzalkonium chloride, and a stabilizing amount of a nonionic surfactant.
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PCT application WO 94/15597 discloses the use of lauralkonium chloride,
the C1 2 homolog of benzalkonium chloride, in ophthalmic formulations of drugs
which are incompatible with benzalkonium chloride. Unlike the mixture of
alkyldimethylbenzylammonium chloride known as benzalkonium chloride, this
PCT application discloses that lauralkonium chloride is compatible with acidic
drug entities; apparently it does not form insoluble ion complexes with the

charged drug compounds.

In some cases, the Present lack of a single preservative which is safe,
stable, and able to meet both the United States Pharmacopoeia (USP) and
Européan Pharmacopoeia (Ph.Eur.) preservative effectiveness requirements for
ophthalmic formulations of acidic drugs has forced pharmaceutical companies to
develop more than one formulation of the same drug, with each formulation

containing a different preservative.

U.S. Patent No. 4,960,799 discloses Storage stable aqueous ophthalmic
compositions containing diclofenac, a nonsteroidal antiinflammatory drdg, and/or
its pharmaceutically acceptable salts. The reference compositions include EDTA
as a stabilizing agent, a solubilizer such as polyethoxylated castor oil, and a
bacteriostat. The preferred bacteriostats are thimerosal and sorbic acid. No
mention is made of any polymeric quaternary ammonium preservative.

The use of Polyquad® and other polymeric quaternary ammonium

- compounds as a disinfectant and preservative in contact lens care and artificial

tear solutions is known. See, for example, U.S. Patent Nos. 5,037,647;
4,525,346; and 4,407,797. None of these references disclose the use of a
polymeric quaternary ammonium.compound as a preservative in any formulations

of ophthalmic drugs.

SUMMARY OF THE INVENTION

It has now been discovered that the use of a combination of a polymeric
quaternary ammonium compound such as Polyquad® and boric acid in
ophthalmic compositions of acidic drugs provides a storage-stable composition
which has surprisingly good preservative efficacy. This preservative
combination of a polymeric qQuaternary ammonium compound and boric acid is
useful in ophthalmic compositions of acidic drugs such as prostaglandins,
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antifungals, antibacterials, and diagnostic agents. This preservative combination
is especially useful in ophthalmic solutions of drugs containing either a carboxyl
group such as non-steroidal anti-inflammatory drugs (NSAIDS) or a sulfonamide
group such as antibacterial drugs. ‘

The present invention also relates to a method for treating or controlling
ocular inflammation which comprises topically administering to the affected eye
a composition comprising a NSAID, a polymeric quaternary ammonium
compound and boric acid.

Among other factors, the present invention is based on the discovery that
ophthalmic compositions containing a polymeric quaternary ammonium
compound and boric acid may be effectively preserved by the USP and Ph.Eur.
preservative effectiveness requirements despite the absence of EDTA, a
conventional chelating agent known to potentiate the antimicrobial activity of
preservatives such as benzalkonium chloride and sorbic acid.

DETAILED DESCRIPTION OF THE INVENTION

The polymeric quaternary ammonium compounds useful in the
compositions of the present invention are those which have an antimicrobial
effect and which are ophthalmically acceptable. Preferred compounds of this
type are described in US Patents Nos. 3,931,319; 4,027,020; 4,407,791;
4,525,346; 4,836,986; 5,037,647 and 5,300,287, and PCT application
WO 91/09523 (Dziabo et al.). The most preferred polymeric ammonium
compound is polyquaternium-1, otherwise known as Polyquad® or Onamer M®,
with a number average molecular weight between 2,000 to 30,000. Preferably,
the number average molecular weight is between 3,000 to 14,000.

The polymeric quaternary ammonium compounds are generally used in the
compositions of the present invention in an amount from about 0.00001 to
about 3 wt%, preferably from about 0.001 to about 0.1 wt%. Most preferably,
the compositions of the present invention contain from about 0.001 to about
0.05 wt% of polymeric quaternary ammonium compounds.

The boric acid used in the compositions of the present invention includes

not only boric acid, but also its ophthalmically acceptable acid addition salts, as
well as borate-polyol complexes of the type described in US Patent No.
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5,342,620 (Chowhan). In general, an amount
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from about 0.3 to about 5.0 wt%

is used in the compositions of the present invention. |t is preferred to use from

about 0.3 to about 3.0 wt%, and it most prefe
about 2.0 wt%. The water soluble borate-poly
compositions of the present invention preferabl
molar ratio between about 1:1 and about 1:10.

rred to use from about 0.5 to
ol complexes useful in the
Y comprise borate and polyol in a

Suitable ophthaimic agents which may be included in the compositions of
the present invention and administered via the method of the present invention

include, but are not limited to, the racemic and
ophthalmically acceptable salts, amides, esters

enantiomeric forms and
and prodrugs of the following

types of drugs containing an acidic functionality such as -COOH, -SO2NH>5, or
SO2NHR groups: anti-glaucoma agents, such as carbonic anhydrase inhibitors,
prostaglandins and prostaglandin derivatives; non-steroidal anti-inflammatory

agents, including but not limited to those classi

fied as aryl- or heteroary!-

alkanoic acids, such as diclofenac, bromfenac, flurbiprofen, suprofen, ketorolac,

indomethacin and ketoprofen; anti-bacterials an

d anti-infectives, including sulfa

drugs, such as sulfacetamide sodium, and beta-lactams such as penicillins and
cephalosporins; and diagnostic agents such as sodium fluorescein.
Combinations of ophthalmic agents may also be used in the compositions of the

present invention.

The compositions of the present inventio
ophthalmically acceptable components such as

N may additionally include other
comfort enhancing agents,

buffers (e.g., phosphate, acetate, carbonate, and citrate), other preservatives
(e.g., benzalkonium chloride and individual homologs of benzalkonium chioride,
parabens, chlorobutanol, and biguanides such as chlorhexidine and
hydroxypropyl methyl biguanide), surfactants (e.g9. poloxamers such as
Pluronics®: polysorbates such as T\)veens‘m; tyloxapol; sarcosinates such as
Hamposyl®; and polyethoxylated castor oils such as Cremophor®), and tonicity
agents (e.g., sodiumn chloride, mannitol, dextrose and xylitol). In addition, other

excipients, such as antioxidants, chelating agen

ts and complexing agents may

be added to the compositions of the present invention as desired or as

necessary.

The compositions of the present invention may also include viscosity

modifying agents such as: cellulosic ethers, suc
cellulose {HPMC), hydroxyethyl cellulose {HEC),
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hydroxypropy! cellulose, methyl! cellulose, and carboxymethyl cellulose;
carbomers (e.g. Carbopol®); polyvinyl alcohol; polyvinyl pyrrolidone; alginates;
carrageenans; and guar, karaya, agarose, locust bean, tragacanth and xanthan
gums. The concentration of such viscosity modifiers will vary between about
0.1 to about 5 wt%, but such formulations will generally have a wscosny
between about 10 and about 5000 centipoise.

The ophthalmic compositions of the present invention may additionally
contain polymers which will undergo sol-to-gel transition upon exposure to
physicai or chemical stimuli, such as changes in pH, ion concentration, and/or
temperature. Examples of such polymers include but are not limited to: certain
carrageenans, and gellan, locust and xanthan gums, such as those described in
US Serial No. 08/108,824 {(Lang et al.), US 4,861,760 (Mazuel et al}), US
4,136,173 (Pramoda et al), US 4,136,177 (Lin et al.), and US 4,136,178 (Lin et
al). The contents of these patent applications and patents relating to the
polymers cited above are hereby incorporated by reference herein.

The acidic drugs in the compositions of the present invention may also be
encapsulated in microparticles such as microcapsules, microspheres,
nanocapsule, nanospheres, and liposomes to improve comfort, and/or provide for

sustained release.

The following examples are presented to illustrate further various aspects
of the present invention, but are not intended to limit the scope of the invention

in any respect.
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EXAMPLE 1 .
The following formulations are representative of preferred compositions of
the present invention.

Formulation (wt%)
Ingredient A B C
Sodium Diclofenac 0.1 - ---
Sulfacetamide Sodium -- 10 -
Suprofen -- - 0.25
HPMC* 0.1 0.1 0.1
Tromethamine 2.0 2.0 2.0
Boric Acid 1.2 1.2 1.2
Vitamin E TPGS** 3.0 3.0 3.0
Mannitol 3.5 1.6 3.6
Polyquad® 0.005 0.005 0.005
HCI/NaOH q.5.topH 7.4 q.s. to pH q.8. to pH
7.4 7.4
Purified Water q.s. to 100% 9-s. 10 100% | q.s. to 100%

* Hydroxypropyl Methyl Cellulose
** Vitamin E Tocopheryl Polyethylene Glycol 1000 Succinate

Preparation;

The preparation of Formulation A is detailed below. Formulations B and C
can be prepared in similar fashion.

Initially, a 10% stock solution of TPGS and a 2% stock solution of HPMC
were prepared in water under constant stirring. Heat was applied if necessary to

-énsure complete dissolution.

To a tared glass vessel contaihing approximately 40 % final weight of
purified water was added diclofenac-sodium. This mixture was stirred until the
diclofenac was completely dissolved. The following ingredients were then added
with stirring in the order given below, and each ingredient was completely
dissolved before addition of the next ingredient: stock solution of vitamin E
TPGS:; tromethamine; boric acid; Polyquad®:; mannitol; and stock solution of
HPMC.
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Woater was then added to bring the formulation to 95% of its final weight,
and the pH of the formulation adjusted to between 7 and 7.4 using NaOH and/or
HCl. Water was then added to bring the final weight to 100%. The resulting
formulations were approximately isotonic (above 300 milliOsmoles per kilogram

(mOsm/kg)).
EXAMPLE 2

The antimicrobial preservative effectiveness of the polymeric quaternary
ammonium compound/boric acid combination of the present invention was
determined using an organism challenge test according to the methods described
in the United States Pharmacopeia {(USP) and European Pharmacopoeia (Ph.Eur.).
Samples were inoculated with known levels of gram-positive (Staphylococcus
aureus ATCC 6538) and gram-negative (Pseudomonas aeruginosa ATCC 9027
and Escherichia coli ATCC 8739) vegetative bacteria, yeast (Candida albicans
ATCC 10231) and mold (Aspergillus niger ATCC 16404) and sampled at
specified intervals to determine if the antimicrobial preservative system was
capable of killing or inhibiting the propagation of organisms purposely introduced
into the formulation. The rate or level of antimicrobial activity determined
compliance with the USP and/or Ph.Eur. preservative efficacy standards for
ophthalmic preparations.

The compendial preservative standards for ophthalmic preparations are

presented below:

For Bacteria:

Log Reduction of Organism Population

Time Pull USP Ph.Eur. Ph.Eur.

A B
(Target) {Min)
6 hours - 2 R
24 hours - 3 1
7 days - - 3
14 days 3 - -
28 days NI " NR NI
7
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For Fungi:
Time Pl Usp Ph.Eur, Ph.Eur.
A B
(Target) (Min)
7 days - 2 -
14 days NI - 1
28 days NI NI NI
NR = No organisms recovered

NI = No increase at this or any following time pulls
- = No requirement at this time pull

The results of the preservative challenge study conducted on Formulation A
are shown below in Table 1. These results illustrate that an ophthalmic
formulation of an acidic drug can be globally preserved, that is, can comply with
the USP and Ph.Eur. A preservative effectiveness requirements for ophthalmic
Preparations, using a combination of a polymeric quaternary ammonium
compound and boric acid.

Table 1

Preservative Challenge Results for Formulation A

TEST ORGANISM INITIAL Number of Microorganisms Per Milliliter
COUNT

6 Hr 24 Hr Day 7 Day 14 Day é1 Day 28
S. aureus 1.5 X 108 <10 <10 <10 <10 <10 <10
P. asruginosa 1.0 x 108 <10 <10 <10 <10 <10 <10
E. coii 1.1 X 106 <10 <10 <10 <10 <10 <10
C. albicans 12x108  6.3x105 4.1 x 109 4.4x102 <10 <10 <10
A. niger 1.3X105  1.4x106  39x10% 25x102  8ox10' 6.5x 10! <10

*Limit of detection: < 10 CFU/mL
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The invention has been described by reference to certain preferred
embodiments; however, it should be understood that it may be embodied in
other specific forms or variations thereof without departing from its spirit or
essential characteristics. The embodiments described above are therefore
considered to be illustrative in all respects and not restrictive, the scope of the
invention being indicated by the appended claims rather than by the foregoing

description.
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WHAT IS CLAIMED |S:

1. A preserved Storage stable ophthalmic composition comprising a
therapeutically effective amount of one or more acidic ophthalmic agents, a
preservative-effective amount of a combination of an antimicrobial polymeric
quaternary ammonium compound and boric acid, and an ophthaimically

acceptable vehicle.

2. The composition of Claim 1 wherein the acidic ophthalmic agent is
selected from the group consisting of anti-glaucoma, non-steroidal anti-
inflammatory, anti-bacterial, anti-infective and diagnostic agents.

3. The composition of Claim 2 wherein the ophthalmic agent is a non-
steroidal anti-inflammatory agent.

4. The composition of Claim 3 wherein the non-steroidal anﬁ-inﬂammatory
agent comprises an aryl- or heteroaryi-aikanoic acid, or an ophthalmically
acceptable salt, ester, amide, or prodrug thereof.

5. The composition of Claim 4 wherein the non-steroidal anti-inflammatory
agent is selected from the group consisting of: diclofenac, flurbiprofen,
suprofen, bromfenac, keterolac, indomethacin, ketaprofen, and ophthalmically
acceptable salts, esters, amides or prodrugs thereof. ’

6. The composition of Claim 5 wherein the non-steroidal anti-inflammatory
agent is selected from the group consisting of diclofenac and its ophthalmically
acceptable salts, esters, amides, or prodfugs thereof.

7.  The composition of Claim 5 wherein the non-steroidal anti-inflammatory
agent is selected from the group consisting of suprofen and its ophthalmically
acceptable salts, esters, amides, or prodrugs thereof.

8. The composition of Claim 5 wherein the non-steroidal anti-inflammatory

agent is selected from the group consisting of bromfenac and its ophthalmically
acceptable salts, esters, amides, or prodrugs thereof.

9. The composition of Claim 8 wherein the antimicrobial polymeric
quaternary ammonium compound is polyquaternium-1.

10
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10. The composition of Claim 9 wherein the polyquaternium-1 has a number
average molecular weight from 2,000 to 30,000.

11. The composition of Claim 10 wherein the polyquaternium-1 has a number
average molecular weight from 3,000 to 14,000.

12. The composition of Claim 1 wherein the concentration of the antimicrobial
polymeric quaternary ammonium compound is between about 0.00001 and

about 3 percent by weight.

13. The composition of Claim- 12 wherein the concentration of the
antimicrobial polymeric quaternary ammonium compound is between about
0.001 and about 0.1 percent by weight.

14. The composition of Claim 13 wherein the concentration of the
antimicrobial polymeric quaternary ammonium compound is between about
0.001 and about 0.05 percent by weight.

15. The composition of Claim 1 wherein the ophthalmically active forms of
boric acid are selected from the group consisting of boric acid, ophthalmically
acceptable acid addition salts of boric acid and borate-polyol complexes.

16. The composition of Claim 1 wherein the concentration of boric acid is
between about 0.3 and about 6 percent by weight.

17. The composition of Claim 16 wherein the concentration of boric acid or
ophthalmically active forms thereof is between about 0.3 and about 3 percent

by weight.

18. The composition of Claim 17 wherein the concentration of boric acid or
ophthalmically active forms thereof is between about 0.5 and about 2 percent

by weight.

19. The composition of Claim 15 wherein the ophthalmically active forms of
boric acid are water soluble borate-polyol complexes having a molar ratio of
borate to polyol from 1:1 to 1:10.
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20. A method for treating or controlling ocular inflammation, comprising the
topical ocular application of the composition of Claim 3.

21. The method of Claim 20, wheréin the non-steroidal anti-inflammatory
agent comprises an aryl- or heteroaryl- alkanoic acid, or an ophthalmically
acceptable salt, ester, amide or prodrug thereof.

22. The method of Claim 21 wherein the non-steroidal anti-inflammatory
agent is selected from the group consisting of diclofenac and its ophthaimically

acceptable salts, esters, amides or prodrugs.

23. The method of Claim 21 wherein the non-steroidal anti-inflammatory
agent is selected from the group consisting of suprofen and its ophthaimically
acceptable salts, esters, amides or prodrugs.

24. The method of Claim 21 wherein the non-steroidal anti-inflammatory
agent is selected from the group consisting of bromfenac and its ophthalmically
acceptable salts, esters, amides or prodrugs.

25. A globally preserved ophthalmic formulation comprising diclofenac or an
ophthalmically acceptable salt, ester, amide or praodrug thereof, and which meets
USP and Ph.Eur. preservative effectiveness requirements using a combination of
an antimicrobial polymeric qQuaternary ammonium compound and boric acid.

26. The formulation of Claim 25 wherein the formulation comprises sodium
diclofenac, hydroxypropylmethyl cellulose, tromethamine, boric acid, mannitol,
Polyquad® and a comfort-enhancing agent.

. 12
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restricted to the

Remark on Protest D The additional search fees were accompanied by the applicant’s protest

D No protest accompanied the payment of additional search fees.

Form PCT/ISA210 (continuation of first sheet (1)) (July 1992)
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35 U.S.C. 41(a {1XG) and 37 CFR 1.16(s).
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In re application of :  Confirmation No. 1756

Shirou SAWA et al. ~ :  Attorney Docket No. 2005_0232A
Serial No. 10/525,006 :  Group Art Unit 1609

Filed March 28, 2005 :  Examiner Timothy P. Thomas
AQUEOUS LIQUID PREPARATION :  Mail Stop: Amendment

CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

RESPONSE
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

This is responsive to the Official Action dated May 23, 2007.

The Official Action constitutes a requirement for restriction of claims 1-18.

However, claims 1-18 were cancelled without prejudice and new claims 19-40 were
added in a Second Preliminary Amendment dated April 3, 2007. A copy of the amendment is
enclosed. |

Accordingly, the Examiner is respectfully requested to issue a new restriction

requirement. Favorable action on the merits is solicited.

Respectfully submitted,

Shirou SAWA et al.

By: L()Mw/
Warren M. Cheek, Jr. ()
Registration No. 33,367
Attorney for Applicants

WMC/dlk

Washington, D.C. 20006-1021 '

Telephone (202) 721-8200 THE COMMISSIONEgFll% @%’Eﬁ".,}?ﬁ?
imi - TO CHARGE ANY D

?Src,:lf;n 1;%(()2702) 721-8250 FEES FOR THIS PAPER TO DEPOSIT

ACCOUNT NO. 23-0975
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IN % D STATES PATENT AND TRADEMARK OFFICE

In re application of : Confirmation No. 1756

Shirou SAWA et al. : Attorney Docket No. 2005_0232A
Serial No. 10/525,006 : Group Art Unit 1615

Filed March 28, 2005 : Examiner Not Yet Assigned
AQUEOQOUS LIQUID PREPARATION : Mail Stop: Amendment

CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

SECOND SUPPLEMENTAL PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450 ‘
Alexandria, VA 22313-1450

Sir:
Please amend the above-identified application as follows:

COPY



Amendments to the Claims

1-18. (Cancelled)

19. (Previously presented) An aqueous liquid preparation comprising 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate
thereof, and an alkyl aryl polyether alcohol type polymer or a polyethylene glycol fatty acid

ester.

20. (Previously presented) The aqueous liquid preparation according to claim 19,
wherein the alkyl aryl polyether alcohol type polymer is tyloxapol;

wherein the concentration of the tyloxapol is selected from a range of about 0.01 w/v %
to about 0.5 w/v %; and

wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof is selected from a range of about
0.01 to about 0.5 w/v %.

21. (Previously presented) The aqueous liquid preparation according to claim 20,
wherein the pharmacologically acceptable salt of 2-amino-3-(4-bromobenzoyl)phenylacetic acid

is a sodium salt.

22. (Previously presented) The aqueous liquid preparation according to claim 21,
wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is

selected from a range of about 0.05 to about 0.2 w/v %.
23. (Previously presented) The aqueous liquid preparation according to claim 22,

wherein the concentration of the tyloxapol is selected from a range of about 0.01 w/v % to about

0.3 w/v %.
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24. (Previously presented) The aqueous liquid preparation according to claim 23,
wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is

about 0.1 w/v %.

25. (Previously presented) The aqueous liquid preparation according to claim 24,

wherein the concentration of the tyloxapol is about 0.02 w/v %.

26. (Previously presented) The aqueous liquid preparation according to claim 25,
wherein the formulation further includes one or more additives selected from the group
consisting of a preservative, buffer, thickener, stabilizer, chelating agent, and pH controlling

agent.

27. (Previously presented) The aqueous liquid preparation according to claim 26,
wherein said preservative is benzalkonium chloride; wherein said buffer is boric acid and/or
sodium borate; wherein said thickener is polyvinylpyrrolidone; wherein said stabilizer is sodium
sulfite; wherein said chelating agent is sodium edetate; and wherein said pH controlling agent is

sodium hydroxide.

28. (Previously presented) The aqueous liquid preparation according to claim 27,

wherein the pH is from about 7 to about 9.

29. (Previously presented) The aqueous liquid preparation according to claim 28,

wherein the pH is from about 7.5 to about 8.5.

30. (Previously presented) The aqueous liquid preparation according to claim 27,

wherein said liquid preparation is in the form of an eye drop.
31. (Previously presented) The aqueous liquid preparation according to claim 23,

wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is

about 0.2 w/v %.
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32. (Previously presented) The aqueous liquid preparation according to claim 31,

wherein the concentration of the tyloxapol is about 0.3 w/v %.

33. (Previously presented) The aqueous liquid preparation according to claim 32,
wherein the formulation further includes one or more additives selected from the group

consisting of a preservative, buffer, thickener, stabilizer, chelating agent, and pH controlling

agent.

34. (Previously presented) The aqueous liquid preparation according to claim 33,
wherein said preservative is benzalkonium chloride; wherein said buffer is boric acid and/or
sodium borate; wherein said thickener is polyvinylpyrrolidone; wherein said stabilizer is sodium
sulfite; wherein said chelating agent is sodium edetate; and wherein said pH controlling agent is

sodium hydroxide.

35. (Previously presented) The aqueous liquid preparation according to claim 34,

wherein said liquid preparation is in the form of an eye drop.

36. (Previously presented) The aqueous liquid preparation according to claim 31,

wherein the concentration of the tyloxapol is about 0.02 w/v %.

37. (Currently amended) The aqueous liquid preparation according to claim 36,
wherein the formulation further includes one or more additives selected from the group
consisting of a preservative, buffer, thickener, stabilizer, chelating agent, and pH controlling

agent.

38. (Previously presented) The aqueous liquid preparation according to claim 37,
wherein said preservative is benzalkonium chloride; wherein said buffer is boric acid and/or
sodium borate; wherein said thickener is polyvinylpyrrolidone; wherein said chelating agent is

sodium edetate; and wherein said pH controlling agent is sodium hydroxide.
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39. (Previously presented) A method for stabilizing 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate
thereof in an aqueous liquid preparation, which comprises incorporating tyloxapol or
polyethylene glycol monostearate into an aqueous liquid preparation containing 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate

thereof.

40. (Previously presented) A method for inhibiting decrease in preservative effect of a
preservative in an aqueous liquid preparation of 2-amino-3-(4-bromobenzoyl)phenylacetic acid
or a pharmacologically acceptable salt thereof or a hydrate thereof, which comprises
incorporating tyloxapol or polyethylene glycol monostearate into an aqueous liquid preparation
containing 2-amino-3-(4-bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt

thereof or a hydrate thereof and a preservative.
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REMARKS

Claim 37 has been amended to correct an inadvertent omission.

Favorable action on the merits is solicited.

WMC/dik

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
April 3, 2007
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Shirou SAWA et al.

By:

Warren M. Cheek, (Jz.
Registration No. 337367
Attorney for Applicants
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
10/525,006 SAWA ET AL.
Office Action Summary Examiner At Unit
Timothy P. Thomas 1609

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 17 February 2005.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)X] Claim(s) 1-18 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5)(J Claim(s) _____is/are allowed.
6)[] Claim(s) ____is/are rejected.
7)[J Claim(s) is/are objected to.

8)X Claim(s) 1-18 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJAl b)] Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___.
3) [J Information Disclosure Statement(s) (PTO/SB/08) 5) [] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mait Date 20070517
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Application/Control Number: 10/525,006 Page 2
Art Unit: 1609

DETAILED ACTION

EIection/Restrictioné
1. Restriction is required under 35 U.S.C. 121 and 372.
This application contains the following inventions or groups of inventions which
are not so linked as to form a sinéle general inventive concept under PCT Rule 13.1.
In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to
elect a single invention to which the claims must be restricted.
Group |, claim(s) 1-16, drawn to an aqueous liquid preparation.

Group Il, claim(s) 17, drawn to a method for stabilizing 2-amino-3-(4-bromobenzoyl)
phenylacetic acid.

Group Ill, claim(s) 18, drawn to a method for inhibiting decrease in preservative effect of
a preservative in an aqueous liquid preparation of 2-amino-3-(4-bromobenzoyl)
phenylacetic acid.

2. The inventions listed as Groups I-lll do not relate to a single general inventive
concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or
corresponding special technical features for the following reasons: the technical feature
common to all the claims is the sodium salt/hydrate of 2-amino-3-(4-bromobenzoyl)
phenylacetic acid (also known as bromfenac sodium hydrate) in an aqueous liquid
preparation. Such a preparation has been disclosed in “New Drugs in Japan, 2001”
(translation of table (2), provided by applicant). Therefore, since the technical feature
common to the claims was known in the art at the time of the invention, no
corresponding special technical feature is present in the claims.

3. This application contains claims directed to more than one species of the generic
invention. These species are deemed to lack unity of invention because they are not so
linked as to form a single general inventive concept under PCT Rule 13.1.

The species are as follows:
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Application/Control Number: 10/525,006 Page 3
Art Unit: 1609 '

The polymer additive selected from: a) tyloxapol (claims 3, 15, 17, 18); b)
polyethylene glycol monostearate (claims 5, 16, 17, 18); c) any other alkyl aryl polyether
alcohol type polymer, not in a) (claim 1); or d) any other polyethylene glycol fatty acid
ester, not in b) (claim 1).

Applicant is required, in reply to this action, to electa sinéle species to which the
claims shall be restricted if no generic claim is finally held to be allowable. The reply
must also identify the claims readable on the elected species, including any claims
subsequently added. An argument that a claim is allowable or that all claims are
generic is considered non-responsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will bé entitled to consideration
of claims to additional species which are written in dépendent form or otherwise include
all the limitations of an allowed generic claim as provided by 37 CFR 1.141. If claims
are added after the election, applicant must indicate which are readable upon the
elected species. MPEP § 809.02(a).

4. The claims are deemed to correspond to the species listed above in the following
manner:

a) claims 1-3, 6, 8-15, 17-18
b) claims 1, 4-5, 7-14, 16-18
c) claims 1-2, 6, 8-14 .
d) claims 1, 4, 7-14

The following claim(s) are generic: 1, 8-14.

5. The species listed above do not relate to a single general inventive concept
under PCT Rule 13.1 because, under PCT Rule 13.2, the species lack the same or
corresponding special technical features for the following reasons: the group of polymer
additives does not constitute a proper Markush group, different core polymer repeating
groups are represented by the different species or possible other choices, each of which
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Application/Control Number: 10/525,006 Page 4
Art Unit: 1609

consist of a range of polymer compounds with different chemical and physical
properties. :

. 6. Applicant is advised thatl the reply to this re'quirement to be complete must
include (i) an election of a species or invention to be examined even though the
requirement be traversed (37 CFR 1.143) and (ii) identification of the claims
encompassing the elected invention.

The election of an invention or species may be made with or without traverse. To
reserve a right to petition, the election must be made with travérse. If the reply does not
distinctly and specifically point out supposed errors in the restriction requirement, the
election shall be treated as an election without traverse.

Should applicant traverse on the ground that the inventions or species are not

patentably distinct, applicant should submit evidence or identify such evidence now of
record showing the inventions or species to be obvious variants or clearly admit on the
record that this is the case. In either instance, if the examiner finds one of the inventions
unpatentable over the prior art, the evidence or admission may be used in a rejection
under 35 U.S.C.103(a) of the other invention.
7. Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Any inquiry concerniﬁg this communication or eaflier communications from the

examiner should be directed to Timothy P. Thomas whose telephone number is (703)
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Application/Control Number: 10/525,006 , Page5
Art Unit: 1609

272-8994. The examiner can normally be reached on Monday-Thursday 6:30 a.m. -
5:00 p.m..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisors, Cecilia Tsang or Janet Andres can be reached on (571) 272-0562 or (571)
272-0867. The fax phone number for the organization where this application or
proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from eitr;er Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to thg automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

V)
ARY EXAMINER
Timothy Thomas

Timothy P. Thomas, Ph.D.
Patent Examiner
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N THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of : Confirmation No. 1756

Shirou SAWA et al. : Attorney Docket No. 2005_0232A
Serial No. 10/525,006 o Group Art Unit 1615

Filed March 28, 2005 : Examiner Not Yet Assigned
AQUEOUS LIQUID PREPARATION : Mail Stop: Amendment

CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

SECOND SUPPLEMENTAL PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450

_ THE COMMISSIONER IS AUTH, .- <'¢
Alexandria, VA 22313-1450 TO CHARGE ANY DEF!CIE‘IL\J(;‘ INTHE

FEES FOR THIS PAPER TO DEPOSIT
. ACCOUNT NO. 23-0975

Please amend the above-identified application as follows:
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Amendments to the Claims

1-18. (Cancelled)

19. (Previously presented) An aqueous liquid preparation comprising 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate

thereof, and an alkyl aryl polyether alcohol type polymer or a polyethylene glycol fatty acid

ester.

20. (Previously presented) The aqueous liquid preparation according to claim 19,
wherein the alkyl aryl polyether alcohol type polymer is tyloxapol;

wherein the concentration of the tyloxapol is selected from a range of about 0.01 w/v %
to about 0.5 w/v %; and

wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof is selected from a range of about

0.01 to about 0.5 w/v %.

21. (Previously presented) The aqueous liquid preparation according to claim 20,
wherein the pharmacologically acceptable salt of 2-amino-3-(4-bromobenzoyl)phenylacetic acid

is a sodium salt.

22, (Previously presented) The aqueous liquid preparation according to claim 21,
wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is

selected from a range of about 0.05 to about 0.2 w/v %.

23. (Previously presented) The aqueous liquid preparation according to claim 22,
wherein the concentration of the tyloxapol is selected from a range of about 0.01 w/v % to about
0.3 w/v %.
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24. (Previously presented) The aqueous liquid preparation according to claim 23,
wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is

about 0.1 w/v %.

25. (Previously presented) The aqueous liquid preparation according to claim 24,

wherein the concentration of the tyloxapol is about 0.02 w/v %.

26. (Previously presented) The aqueous liquid preparation according to claim 25,
wherein the formulation further includes one or more additives selected from the group
consisting of a preservative, buffer, thickener, stabilizer, chelating agent, and pH controlling

agent.

27. (Previously presented) The aqueous liquid preparation according to claim 26,
wherein said preservative is benzalkonium chloride; wherein said buffer is boric acid and/or
sodium borate; wherein said thickener is polyvinylpyrrolidone; wherein said stabilizer is sodium
sulfite; wherein said chelating agent is sodium edetate; and wherein said pH controlling agent is

sodium hydroxide.

28. (Previously presented) The aqueous liquid preparation according to claim 27,

wherein the pH is from about 7 to about 9.

29. (Previously presented) The aqueous liquid preparation according to claim 28,

wherein the pH is from about 7.5 to about 8.5.

30. (Previously presented) The aqueous liquid preparation according to claim 27,

wherein said liquid preparation is in the form of an eye drop.

31. (Previously presented) The aqueous liquid preparation according to claim 23,
wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is
about 0.2 w/v %.
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32. (Previously presented) The aqueous liquid preparation according to claim 31,

wherein the concentration of the tyloxapol is about 0.3 w/v %.

33. (Previously presented) The aqueous liquid preparation according to claim 32,
wherein the formulation further includes one or more additives selected from the group
consisting of a preservative, buffer, thickener, stabilizer, chelating agent, and pH controlling

agent.

34. (Previously presented) The aqueous liquid preparation according to claim 33,
wherein said preservative is benzalkonium chloride; wherein said buffer is boric acid and/or
sodium borate; wherein said thickener is polyvinylpyrrolidone; wherein said stabilizer is sodium
sulfite; wherein said chelating agent is sodium edetate; and wherein said pH controlling agent is

sodium hydroxide.

35. (Previously presented) The aqueous liquid preparation according to claim 34,

wherein said liquid preparation is in the form of an eye drop.

36. (Previously presented) The aqueous liquid preparation according to claim 31,

wherein the concentration of the tyloxapol is about 0.02 w/v %.

37. (Currently amended) The aqueous liquid preparation according to claim 36,
wherein the formulation further includes one or more additives selected from the group
consisting of a preservative, buffer, thickener, stabilizer, chelating agent, and pH controlling

agent.

38. (Previously presented) The aqueous liquid preparation according to claim 37,
wherein said preservative is benzalkonium chloride; wherein said buffer is boric acid and/or
sodium borate; wherein said thickener is polyvinylpyrrolidone; wherein said chelating agent is

sodium edetate; and wherein said pH controlling agent is sodium hydroxide.
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39. (Previously presented) A method for stabilizing 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate
thereof in an aqueous liquid preparation, which comprises incorporating tyloxapol or
polyethylene glycol monostearate into an aqueous liquid preparation containing 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate

thereof.

40. (Previously presented) A method for inhibiting decrease in preservative effect of a
preservative in an aqueous liquid preparation of 2-amino-3-(4-bromobenzoyl)phenylacetic acid
or a pharmacologically acceptable salt thereof or a hydrate thereof, which comprises
incorporating tyloxapol or polyethylene glycol monostearate into an aqueous liquid preparation
containing 2-amino-3-(4-bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt

thereof or a hydrate thereof and a preservative.
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REMARKS

Claim 37 has been amended to correct an inadvertent omission.

Favorable action on the merits is solicited.

WMC/dlk

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
April 3, 2007
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Respectfully submitted,

Shirou SAWA et al.

By:

Warren M. Cheek, (J1.
Registration No. 337367
Attorney for Applicants
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AQUEOUS LIQUID PREPARATION CONTAINING
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Warren M. Cheek, M
Registration No. 33,367
Attorney for Applicants
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of :  Confirmation No. 1756

Shirou SAWA et al. : Attorney Docket No. 2005_0232A

Serial No. 10/525,006 : Group Art Unit 1615

Filed March 28, 2005 :  Examiner Not Yet Assigned
éggggﬁrﬁéQg?Mﬁ??X‘TmN + Mail Stop: Amendment o oner 1< AUTHORIZED

T0 CHARGE ANY
e
ACCOUNT NO. 23-0975.

ADDITIONAL CLAIMS FEE TRANSMITTAL LETTER
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

Transmitted herewith is an Amendment in the above-identified application. Additional
fees required as a result of this Amendment are calculated as follows:

SMALL ENTITY LARGE ENTITY
Total Claims exceeding 20
(not already paid for): 2 x $25=9) or ($50 =$100.00)
Indep. Claims exceeding 3
(not already paid for): x (5100 =9) or ($200=9)
[] Multiple Dep. Claim(s)
(if there previously
were none): + (3180=19) or ($360 = 9)
Total Additional Fee = $ or $100.00
{ Small entity status of this application has been previously asserted.
0 Small entity status of this application is established by the verified statement under 37
C.F.R. 1.9 and 1.27 which
1 is enclosed or
1] has been previously submitted.

Page 590 of 752



[X] A check in the amount of $100.00 is enclosed.

i Please charge Deposit Account No. 23-0975 the amount of § to cover additional fee. The
.Commissioner is authorized to charge any deficiency associated with this communication
or to credit any overpayment to the Deposit Account. The original and two copies of this
document are enclosed.

Respectfully submitted,

Shirou SAWA et al.

By wo-—zéfwtﬂ/\

Warren M. Cheek,(Jr
Registration No. 33,367
Attorney for Applicants

WMC/dlk

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
March 20, 2007
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

"’ﬁmm"‘
n re application of : Confirmation No. 1756

Shirou SAWA et al. : Attorney Docket No. 2005_0232A
Serial No. 10/525,006 : Group Art Unit 1615

Filed March 28, 2005 : Examiner Not Yet Assigned
AQUEOUS LIQUID PREPARATION : Mail Stop: Amendment

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID
THE COMMISSIONER IS AUTHORIZED

T0 CHARGE ANY DEFICIENCY IN THE
FEE FOR THIS PAPER TO DEPQSIT

SUPPLEMENTAL PRELIMINARY AMENDMERNT0- 23-0975.

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
Please amend the above-identified application as follows:
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Amendments to the Claims

1-18. (Cancelled)

19. (New) An aqueous liquid preparation comprising 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate
thereof, and an alkyl aryl polyether alcohol type polymer or a polyethylene glycol fatty acid

ester.

20. (New) The aqueous liquid preparation according to claim 19, wherein the
alkyl aryl polyether alcohol type polymer is tyloxapol;

wherein the concentration of the tyloxapol is selected from a range of about 0.01 w/v %
to about 0.5 w/v %; and

wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof is selected from a range of about
0.01 to about 0.5 w/v %.

21. (New) The aqueous liquid preparation according to claim 20, wherein the
pharmacologically acceptable salt of 2-amino-3-(4-bromobenzoyl)phenylacetic acid is a sodium

salt.

22. (New) The aqueous liquid preparation according to claim 21, wherein the
concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is selected from

a range of about 0.05 to about 0.2 w/v %.

23. (New) The aqueous liquid preparation according to claim 22, wherein the

concentration of the tyloxapol is selected from a range of about 0.01 w/v % to about 0.3 w/v %.
24, (New) The aqueous liquid preparation according to claim 23, wherein the

concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is about

0.1 w/v %.
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25. (New) The aqueous liquid preparation according to claim 24, wherein the

concentration of the tyloxapol is about 0.02 w/v %.

26. (New) The aqueous liquid preparation according to claim 25, wherein the
formulation further includes one or more additives selected from the group consisting of a

preservative, buffer, thickener, stabilizer, chelating agent, and pH controlling agent.

27. (New) The aqueous liquid preparation according to claim 26, wherein said
preservative is benzalkonium chloride; wherein said buffer is boric acid and/or sodium borate;
wherein said thickener is polyvinylpyrrolidone; wherein said stabilizer is sodium sulfite; wherein
said chelating agent is sodium edetate; and wherein said pH controlling agent is sodium

hydroxide.

28. (New) The aqueous liquid preparation according to claim 27, wherein the pH is

from about 7 to about 9.

29. (New) The aqueous liquid preparation according to claim 28, wherein the pH is

from about 7.5 to about 8.5.

30. (New) The aqueous liquid preparation according to claim 27, wherein said liquid

preparation is in the form of an eye drop.
31. (New) The aqueous liquid preparation according to claim 23, wherein the
concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is about 0.2 w/v

%.

32. (New) The aqueous liquid preparation according to claim 31, wherein the

concentration of the tyloxapol is about 0.3 w/v %.

Page 594 of 752



33. (New) The aqueous liquid preparation according to claim 32, wherein the
formulation further includes one or more additives selected from the group consisting of a

preservative, buffer, thickener, stabilizer, chelating agent, and pH controlling agent.

34. (New) The aqueous liquid preparation according to claim 33, wherein said
preservative is benzalkonium chloride; wherein said buffer is boric acid and/or sodium borate;
wherein said thickener is polyvinylpyrrolidone; wherein said stabilizer is sodium sulfite; wherein
said chelating agent is sodium edetate; and wherein said pH controlling agent is sodium

hydroxide.

35. (New) The aqueous liquid preparation according to claim 34, wherein said liquid

preparation is in the form of an eye drop.

36. (New) The aqueous liquid preparation according to claim 31, wherein the

concentration of the tyloxapol is about 0.02 w/v %.

37. (New) The aqueous liquid according to claim 36, wherein the formulation further
includes one or more additives selected from the group consisting of a preservative, buffer,

thickener, stabilizer, chelating agent, and pH controlling agent.

38. (New) The aqueous liquid preparation according to claim 37, wherein said
preservative is benzalkonium chloride; wherein said buffer is boric acid and/or sodium borate;
wherein said thickener is polyvinylpyrrolidone; wherein said chelating agent is sodium edetate;

and wherein said pH controlling agent is sodium hydroxide.

39. (New) A method for stabilizing 2-amino-3-(4-bromobenzoyl)phenylacetic acid or
a pharmacologically acceptable salt thereof or a hydrate thereof in an aqueous liquid preparation,
which comprises incorporating tyloxapol or polyethylene glycol monostearate into an aqueous
liquid preparation containing 2-amino-3-(4-bromobenzoyl)phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof.
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40. (New) A method for inhibiting decrease in preservative effect of a preservative in
an aqueous liquid preparation of 2-amino-3-(4-bromobenzoyl)phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof, which comprises incorporating
tyloxapol or polyethylene glycol monostearate into an aqueous liquid preparation containing 2-
amino-3-(4-bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a

hydrate thereof and a preservative.
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REMARKS

Claims 1-18 are cancelled without prejudice and new claims 19-40 are added. The new
claims are supported by the original claims and the disclosure of the specification.

Favorable action on the merits is solicited.

Respectfully submitted,
Shirou SAWA et al.

By: bda__blu.a/&ﬁ/

Warren M. Cheek, Jr. \U
Registration No. 33,367
Attorney for Applicants

WMC/dlk

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
March 20, 2007
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexendria,

mm;ﬁm 22313-1450
| U.S. APPLICATION NUMBER NO. | FIRST NAMED APPLICANT ' I ATTY. DOCKET NO. 1
10/525,006 Shirou Sawa 2005 _0232A

I INTERNATIONAL APPLICATION NO. ]
513 PCT/jP04/00350
WENDEROTH, LIND & PONACK, L.L.P. [ [AFLNGDATE | PROWTVDATE |
2033 K STREET N. W. 01/16/2004 01/21/2003
SUITE 800
WASHINGTON, DC 20006-1021 CONFIRMATION NO. 1756

371 ACCEPTANCE LETTER

(L A R AN R AT CHMREO0

*0C000000016433797
Date Mailed: 07/07/2005

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

03/28/2005 03/28/2005
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), (c)(2)and  DATE OF COMPLETION OF ALL 35 U.S.C. 371
(c)(4) REQUIREMENTS REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C.
371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN
ABOVE. The filing date of the above identified application is the international filing date of the international
application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

Copy of the International Application filed on 02/17/2005
English Translation of the IA filed on 02/17/2005

Copy of the International Search Report filed on 02/17/2005
Preliminary Amendments filed on 02/17/2005

Information Disclosure Statements filed on 02/17/2005
Oath or Declaration filed on 03/28/2005

Request for Immediate Examination filed on 02/17/2005
U.S. Basic National Fees filed on 02/17/2005

Priority Documents filed on 02/17/2005

Power of Attorney filed on 03/28/2005
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

LAMONT M HUNTER
Telephone: (703) 308-9140 EXT 201

PART 3 - OFFICE COPY

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of
Shirou SAWA et al. : Mail Stop: PCT
Serial No. 10/525,006 \/‘/ : Attorney Docket No. 2005_0232A
Filed February 17, 2005 |
AQUEOUS LIQUID PREPARATION CONTAINING
2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

[Corresponding to PCT/JP2004/000350
Filed January 16, 2004]

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir;

Pursuant to the provisions of 37 CFR 1.56, 1.97 and 1.98, Applicants request
consideration of the references listed on attached form PTO-1449 and any additional information
identified below in paragraph 3. A legible copy of each reference listed on the Form PTO-1449
is enclosed, except a copy is not provided for:

[X] each U.S. Patent and U.S. Patent application publication;

0 each reference previously cited in the international application
PCT/ ; and/or
] each reference previously cited in prior parent application Serial No.
la. [X] This Information Disclosure Statement is submitted:

within three months of the filing date (or of entry into the National Stage) of the
above-entitled application, or
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before the mailing of a first Office Action on the merits or the mailing of a first Office
Action after the filing of an RCE,

and thus no certification and/or fee is required.

1b.  [] This Information Disclosure Statement is submitted

after the events of above paragraph 1a and prior to the mailing date of a final Office
Action or a Notice of Allowance or an action which otherwise closes prosecution in the
application, and thus:

(1) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

lc. [1 This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which
otherwise closes prosecution in the application, and prior to payment of the issue fee, and
thus:

the certification of paragraph 2 below is provided, and

the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

2. It is hereby certified

a. []  thateach item of information contained in this Information Disclosure
Statement was first cited in any communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of
the Statement, or

b. [] that no item of information contained in the Information Disclosure Statement
was cited in a communication from a foreign patent office in a counterpart
foreign application and, to the knowledge of the person signing the certification
after making reasonable inquiry, was known to any individual designated in
§1.56(c) more than three months prior to the filing of the Statement.
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3. [1 Consideration of the following list of additional information (including any copending or
abandoned U.S. application, prior uses and/or sales, etc.) is requested.

4, For each non-English language reference listed on the attached form PTO-1449, reference
is made to:

a. []  afull or partial English language translation submitted herewith,

b. [] aforeign patent office search report (in the English language) submitted
herewith,

c. []  the concise explanation contained in the specification of the present application
at page,

d. [] the concise explanation set forth in the attached English language abstract,
e. [] the concise explanation set forth below or on a separate sheet attached to the

reference:

5. [X] Enclosed are English language references corresponding to the foreign language
references cited in the International Search Report and specification.

Respectfully submitted,
Shirou SAWA et al.

Byl,{JvaI/%M/

Warren M. Cheek,(l:\
Registration No. 33,367
Attorney for Applicants

WMC/dlk

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
April 11, 2005
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FORMPTO 1449 (modified) ATTY DOCKET NO. 1Al NO. -
5, 2005_0232A /525,006
U.S. DEPARTMENT OF COMM
PATENT AND TRADEMARK OFFICE APPLICANT
LIST OF REFERENCES CITED BY APPLICANT(S) Shirou SAWA et al.
(Use several sheets if necessary)
FILING DATE GROUP
Date Submitted to PTO: April 11, 2005 February 17, 2005
U.S. PATENT DOCUMENTS
*EXAMINER DOCUMENT DATE NAME CLASS SUBCLASS FILING DATE IF
INITIAL NUMBER APPROPRIATE
AA 5,603,929 2/1997 Desai et al. Corresponds to Ref AH
AB 5,653,972 8/1997 Desai et al. Corresponds to Ref AH
AC 4,910,225 3/1990 Ogawa et al. Corresponds to Ref Al
AD 5,110,493 5/1992 Cherng-Chyi et al. Corresponds to Ref AJ
AE 6,383,471 512002 Chen et al. Corresponds to Ref AK
AF 4,045,576 8/1977 Welstead, Jr. et al. Corresponds to Ref AM
AG 4,683,242 7/1987 Poser Corresponds to Ref AN
FOREIGN PATENT DOCUMENTS
DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
NUMBER YES . NO.
AH 9-503791 4/1997 JP
Al 2-124817 5/1990 JP
AJ 1-104023 4/1989 JP
AK 00/59475 10/2000 WO
AL 11-228404 8/1999 JP Yes
AM 5-223052 8/1993 JP Abstract
AN 62-126124 6/1987 JP No
AO
OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)
AP New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 11, 2001, pp. 27-29, and its
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its salt as an active ingredient and contains a component selected from an

amino acid, benzoic acid and nicotinic acid amide. Glutamic acid, lysine or
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JPO and NCIP| are not responsible for any
damages caused by the use of this translation.

* NOTICES *

1.This document has been translated by computer. So the translation may not reflect the original precisely.
2%k shows the word which can not be translated.
3.In the drawings, any words are not translated.

CLAIMS

{Claim(s)]

[Claim 1] Aquosity ophthalmic solutions which are the aquosity ophthalmic solutions which make an active principle dipivefrin or
its salt permitted in pharmaceutics, and are characterized by containing further the component of at least 1 chosen from the
group which consists of amino acid, a benzoic acid, and nicotinamide.

[Claim 2] Aquosity ophthalmic solutions characterized by being the aquosity ophthalmic solutions which make an active principle
dipivefrin or its salt permitted in pharmaceutics, containing the component of at least 1 chosen from the group which consists of
amino acid, a benzoic acid, and nicotinamide, and containing the component of at least 1 further chosen from the group which
consists of a nonionic surfactant, polyhydric alcohol, a water soluble polymer, and neutral salt.

[Ciaim 3] Stable aquosity ophthalmic solutions characterized by being the aquosity drugs which make an active principle
dipivefrin or its salt permitted in pharmaceutics, containing epsilon—aminocaproic acid, and containing the component of at least 1
further chosen from the group which consists of a nonionic surfactant, polyhydric alcohol, a water soluble polymer, and neutral
salt.

[Claim 4] Aquosity ophthalmic solutions of claim 2 which are what is chosen from the group which amino acid becomes from
glutamic acid, a lysine, and a histidine.

[Claim 5] Claim 2 or 4 aquosity ophthalmic solutions which are what is chosen from the group which a nonionic surfactant
becomes from polyoxyethylene sorbitan monooleate, polyoxyethylene hydrogenated castor oil, tyloxapol, and polyoxyl 40 stearate.

[Claim 6] Aquosity ophthalmic solutions of claim 3 which are what is chosen from the group which a nonionic surfactant becomes
from polyoxyethylene sorbitan monooleate, polyoxyethylene hydrogenated castor oil, tyloxapol, and polyoxyl 40 stearate.

[Claim 7] Which aquosity ophthalmic solutions of claims 2, 4, and 5 which are what is chosen from the group which polyhydric
alcohol becomes from propylene glycol, a glycerol, a sorbitol, and xylitol.

[Claim 8] Claim 3 or 6 aquosity ophthalmic solutions which are what is chosen from the group which polyhydric alcohol becomes
from propylene glycol, a glycerol, a sorbitol, and xylitol.

[Claim 9] Which aquosity ophthalmic solutions of claims 2, 4, 5, and 7 which are what is chosen from the group which a water
soluble polymer becomes from a polyvinyl pyrrolidone, the hydroxypropyl methylcellulose, polyvinyl alcohol, and a carboxymethyl
cellulose.

[Claim 10] Which aquosity ophthalmic solutions of claims 3, 6, and 8 which are what is chosen from the group which a water
soluble polymer becomes from a polyvinyl pyrrolidone, the hydroxypropyl methylcellulose, polyviny! alcohol, and a carboxymethyl!
cellulose.

[Claim 11] Claim 2 whose neutral salt is what is chosen from the group which consists of a sodium chloride, a calcium chloride, a
magnesium chloride, a sodium sulfate, a calcium sulfate, magnesium sulfate, a sodium nitrate, a calcium nitrate, and a magnesium
nitrate thru/or which 10 aquosity ophthalmic solutions.

[Claim 12] Claim 1 whose pH is 3.5-8.5 thru/or which 11 aquosity ophthalmic solutions.

[Claim 13] Claim 1 whose concentration of dipivefrin is 0.01 — 1.0 W/V% thru/or which 12 aquosity ophthalmic solutions.

[Translation done.]

Page 606 of 752



JP,11-228404,A [DETAILED DESCBIPTION] 1/5 A=Y

JPO and NCIP| are not responsible for any
damages caused by the use of this translation.

* NOTICES *

1.This document has been translated by computer. So the translation may not reflect the original precisely.
2.%k* shows the word which can not be translated.
3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Det.aile;d Description of the Invention]

[oc01]

[Field of the Invention] This invention is aquosity ophthalmic solutions which use as a principal component dipivefrin or its salt
permitted in pharmaceutics, and relates to the aquosity ophthalmic solutions with which the stability of dipivefrin is improved.
[0002]

[Description of the Prior Art] Dipivefrin (Dipivefrin) is formula: [0003].

[Formula 1]
0
(CH3); C(EO ?HCHzNHCH3
. OH
(CH3); CCO

[0004] It is compound [ which is come out of and expressed ], i.e., (¥*%)—2-methylamino—1-[3 and 4-screw (pivaloyloxy) phenyl],
ethanol, and is epinephrine: [0005].
[Formula 2]

HO HCH,NHCH;

H
HO

[0006] It is used for antiglaucoma ophthalmic solutions as a ** prodrug. That is, pivaloyl esterification of the two phenolic
hydroxyl groups of epinephrine is carried out, and both dipivefrin is excellent in cornea permeability, when instillation
administration is carried out as compared with epinephrine, since lipophilicity is high. After penetrating a cornea, dipivefrin is
changed into the epinephrine which is active metabolite by hydrolysis, and does so a curative effect with the epinephrine
effective in open—angle glaucoma, hypertonia—bulbi glaucoma, etc. produced in this way. For this reason, dipivefrin also has few
side effects, and expresses a curative effect with low concentration as compared with epinephrine, and it is known as useful
drugs. :
[0007] However, the present condition is that dipivefrin has only the pharmaceutical preparation of 2 agent nature which consists
of a freeze—drying object and a solution as dipivefrin pharmaceutical preparation which is easy to receive hydrolysis, and is
marketed in Japan in the water solution since it is very unstable. Although the pharmaceutical preparation of this 2 agent nature
has the advantage that it is stable in the usual preservation conditions, it needs preparation of the drugs by mixing a freeze—
drying object and a solution before the beginning of using, and has resulted in it being not only inconvenient, but avoiding mixing
of dust, bacteria, etc. as much as possible, and forcing a patient careful cautions. Moreover, after the dissolution cannot deny a
possibility the point that it is necessary to use up promptly since it is unstable is not only also inconvenient, but that it may use
the pharmaceutical preparation after degradation accidentally.

{0008] Since it is such, as for dipivefrin ophthalmic solutions, it is desirable to consider as the gestalt of the water—soluble agent
of stable 1 agent nature as much as possible, and the aquosity pharmaceutical preparation of 1 agent nature is used actually
overseas. However, since the aquosity pharmaceutical preparation of this 1 agent nature has pH far lower than physiological pH
range called the need [ of maintaining the stability of dipivefrin ] top pH 3, eye stimulative is strong. Since this stimulus served as
a burden to a patient, it was by no means desirable for the patient.

[ooo9]

[Problem(s) to be Solved by the Invention] In such a background, development of the dipivefrin aquosity pharmaceutical
preparation of 1 agent nature with a stimulus stable fewer moreover was desired. This invention is aquosity ophthalmic solutions
which use dipivefrin as a principal component, and aims at offering the aquosity ophthalmic solutions which made the stability of
dipivefrin improve intentionally [ near the physiological pH J.

[o010]

[Means for Solving the Problem] this invention person found out that the stability of dipivefrin was notably improved in the water
solution containing amino acid, a benzoic acid, or nicotinamide. Moreover, that much more stabilization is obtained also found out
by making these solutions contain a nonionic surfactant, polyhydric alcohol, a water soluble polymer, or neutral salt further.
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Furthermore, a header and this invention were completed for extent of these stabilization being what is sufficient for enabling
commercial production of the 1 agent nature ophthalmic solutions of dipivefrin.

[0011] That is, this invention is aquosity ophthalmic solutions which make an active principle dipivefrin or its salt permitted in
pharmaceutics, and offers the aquosity ophthalmic solutions characterized by containing further the component of at least 1
chosen from the group which consists of amino acid, a benzoic acid, and nicotinamide.

[0012])

[The mode of implementation of invention] As a salt permitted like pharmaceutics of dipivefrin, organic—acid salts, such as
inorganic—acid salts, such as a hydrochloric acid, a sulfuric acid, a nitric acid, and a phosphoric acid, a formic acid, an acetic acid,
a tartaric acid, a lactic acid, a citric acid, a fumaric acid, a maleic acid, a succinic acid, methansulfonic acid, ethane sulfonic acid,
and benzenesulfonic acid, can be mentioned, for example.

[0013] When using amino acid for this invention, they may be known various amino acid. As desirable amino acid, epsilon—
aminocaproic acid, glutamic acid, a lysine, and a histidine are mentioned especially. In making the aquosity ophthalmic solutions of
this invention contain amino acid, these very thing may be added and they may be added in the form of a salt. As such a salt,
although sodium glutamate, lysine hydrochloride, a histidine hydrochloride, etc. are mentioned, for example, it is not limited to
these. Although considering as 0.01 — 1 W/V% is desirable as for the concentration and it is desirable especially to consider as
0.05 — 0.5 W/V¥% when using amino acid, it is not necessarily limited to these. Moreover, although it is desirable to consider as
0.01-1-/V% as for the concentration and it is desirable especially to consider as 0.1 — 0.5 W/V% when using a benzoic acid, it is
not necessarily limited to these. Although it is desirable to consider as 0.01-1-/V% as for the concentration and it is desirable
especially to consider as 0.1 — 0.5 W/V% when using nicotinamide, it is not necessarily limited to these.

[0014] In this invention, although satisfactory stabilization is attained by content of amino acid, a benzoic acid, or nicotinamide, it
is much more desirable to improvement in stability to make the component of at least 1 chosen as this from the group which
consists of a nonionic surfactant, polyhydric alcohol, a water soluble polymer, and neutral salt further contain.

[0015] The nonionic surfactants to be used may be known various nonionic surfactants. As a desirable nonionic surfactant,
polyoxyethylene sorbitan monooleate (polysorbate 80), polyoxyethylene hydrogenated castor oil, tyloxapol (Tyloxapol; the 23rd
edition of United States Pharmacopeia), polyoxyl 40 stearate, etc. are mentioned especially. Although considering as 0.01 — 10
W/V% is desirable, considering as 0.05 — 5 W/V% is still more desirable as for the content of a nonionic surfactant and it is
desirable especially to consider as 2W [ 0.1-]/V%, it is not necessarily limited to these.

[0016] The polyhydric alcohol to be used may be known various things. As desirable polyhydric alcohol, propylene glycol, a
glycerol, a sorbitol, and xylitol are mentioned especially. Moreover, although considering as 0.1 — 5 W/V% is desirable as for the
concentration of the polyhydric alcohol to be used and it is desirable especially to consider as 0.3 — 3 W/V%, it is not necessarily
limited to these.

{0017] Although the water soluble polymers to be used may be known various things, as a desirable example, a polyvinyl
pyrrolidone, the hydroxypropyl methylcellulose, polyvinyl alcohol, a carboxymethyl cellulose, etc. are mentioned especially.
Although considering as 0.1 - 5 W/V% is desirable as for the concentration of the water soluble polymer to be used and it is
desirable especially to consider as 0.3 — 3 W/V%, it is not necessarily limited to these.

[0018] The neutral sait to be used is a neutral salt made from strong acid and a strong base. As desirable neutral salt, a sodium
chloride, a calcium chloride, a magnesium chloride, a sodium sulfate, a calcium sulfate, magnesium sulfate, a sodium nitrate, a
calcium nitrate, and a magnesium nitrate are mentioned. Among these especially desirable things are a sodium chloride, a calcium
chioride, a magnesium chloride, and magnesium sulfate. Although it is desirable especially to consider as 0.1 — 3 W/V% as for the
concentration of the neutral salt to be used, it is not necessarily limited to this.

{0019] As pH of the aquosity ophthalmic solutions of this invention, it is desirable to consider as the range of 3.5-8.5, and it is
desirable especially to consider as the range of 4—-6. Since stabilization of dipivefrin can be attained according to this invention,
as a result of being referred to as pH of the neutral range from the conventional 1 agent nature dipivefrin ophthalmic solutions,
stimulative low pharmaceutical preparation can be offered.

[0020] As for the concentration of the dipivefrin in the aquosity pharmaceutical preparation of this invention, it is desirable to
consider as 0.01 - 1.0 W/V% of range, and it is desirable especially to consider as 0.04 - 0.1 W/V% of range.

[0021] The aquosity ophthalmic solutions of this invention may add a buffer, a preservative, an isotonizing agent, and pH
regulator further if needed, and these will not be limited especially if used for the usual ophthalmic solutions.

[0022] As a buffer, an acetic acid, a phosphoric acid, boric acids, those salts, etc. can be mentioned, for example.

[0023] As the above—mentioned preservative, quarternary ammonium salt, such as acid, such as alcohols, such as phenol nature
matter, such as a phenol, cresol, and a paraoxybenzoic acid, chlorobutanol, and propylene glycol (this functions also as a
stabilizing agent in this invention as above—mentioned), a benzoic acid (this also functions also as a stabilizing agent in this
invention as above—mentioned), and a dehydroacetic acid, or salts of those, a benzatkonium chloride, and benzethonium chloride,
a thimerosal, etc. can be mentioned, for example.

{0024] As an isotonizing agent, a sodium chioride (it functions also as a stabilizing agent), a boric acid, a borax, a glycerol, a
glucose, a mannitol, etc. can be used.

[0025]

[Example] Although an example and the example of an experiment are given to below and this invention is explained to it still
more concretely, it does not mean that this invention is limited to these examples.

[0026] <Example 1 of an experiment> The pharmaceutical preparation of examples 1-6 was prepared by adding dipivefrin
hydrochloride after dissolving epsilon—aminocaproic acid (0.5g), sodium glutamate (0.5g), lysine hydrochloride (0.5g), a histidine
hydrochloride (0.5g), a benzoic acid (0.3g), or nicotinamide (0.5g) in sterile purified water, as shown in the following table 1, adding
sterile purified water and a small amount of hydrochloric acid, or a sodium hydroxide, and setting the whole quantity to 100ml. pH
was set to 5.0. Since these additives had buffer capacity in the pH5 neighborhood, otherwise, the buffer was not added. On the
other hand, since pH of a solution fell when decomposition generates an acid, dipivefrin hydrochloride added the sodium acetate
usually used as a buffer to the pharmaceutical preparation of the example 1 of a comparison, and prepared the same dipivefrin
hydrochloride water solution (pH5.0) as the above.

(0027]

[Table 1]
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5] LBl 1 TR | SEAES 2 SIMEG 3 SRMEMH ¢4 Wil 5 RIS 6

- EBIYRITY v 100mg 100mg 100mg 100mg 100mg 100mg 100mg
13w sl B 500mg - - - - - -
e-TI)BSOLE 500mg = — - - - -
IAE IRV DA - 500mg - — - - -
By P - - 500mg - - -
e XF D - - - S00mg - —
KRB - - - - 300mg -

=aF RTIF - - - - —  500mg
<13 qs. qs. qs. qs. q.s. qs. qs.
PN (vl U S q.s. q.s. gs. qs. qs. qs.
HEHRA g.s. gs. ‘g.s. q.8 q.s. - q.s.

28 100m! 100m! 100mi 100ml 100ml 100ml 100ml
pH 5.0 5.0 5.0 5.0 5.0 5.0

[0028] Glass ampul was filled up with these and pH and the dipivefrin hydrochloride content of each pharmaceutical preparation
were measured after saving at 25 degrees C, 40 degrees C, and 60 degrees C. HPLC performed measurement of dipivefrin
hydrochloride. The survival rate (100% of initial value) of the dipivefrin hydrochloride after saving under a monograph affair and pH
of pharmaceutical preparation are shown in Table 2.

[0029]
[Table 2]
53 Mo 1 SEHEE 1 RMEHI 2 STHEOY 3 ST 4 SUEHI S KESI6

SIERF  BRFE 1000 100.0 1600 1000 1000 1000 100.0
pH 5.02 4,99 5.04 5.36 4.95 5.04 5.07
60C-18 BfFER 752 83.7 83.4 82.1 84.2 88.3 88.2
pH 4.99 4.99 5.03 4.47 493 5.04 482
60C-2: MWER 616 66.4 724 72.6 68.2 68.6 80.9
pH 4.88 498 4.89 4.20 4.80 4.82 4.60
40C-1 5 H BIEFE 808 88.9 88.4 - — 872 89.6
pH 4,94 491 4.90 — — 491 473
NC-2 30 BERE 583 75.1 78.6 - - 87.9 81.1
. ' pH 492 492 4.98 — — 4.85 4.62
40C-3 v A BER 541 62.4 672 - - 825 74.0
pH 493 498 4.96 - — 4.86 4.60
25C-1 2 H BEFEE 958 98.8 982 — — 98.7 974
pH 492 491 4.98 - — 5.03 4.91
25C-3 4 A BEFE 884 94.4 92.2 - - 95.0 90.7
. pH 5.03 4,99 5.04 — — 5.00 486

[0030] As compared with the dipivefrin survival rate of the example 1 of a comparison, the survival rate is highly maintained for
any example containing various amino acid, a benzoic acid, or nicotinamide, and the remarkable stabilization by these addition was
checked over the examined total—temperature range so that clearly from Table 2.
[0031] <Example 2 of an experiment> The pharmaceutical preparation of examples 7-13 was prepared by adding dipivefrin
hydrochloride after dissolving a sodium chloride (3 or 0.4g), propylene glycol (1g), tyloxapol (1 or 0.3g), or a polyvinyl pyrrolidone
(1g) in the solution containing epsilon—aminocaproic acid (0.5g) and sodium glutamate (0.3g), as shown in the next table 3, adding
sterile purified water and a small amount of hydrochloric acid, or a sodium hydroxide, and setting the whole quantity to 100ml. pH
was set to 4.5. the dipivefrin hydrochloride water solution (pH4.5) same except containing only epsilon—aminocaproic acid and
sodium glutamate as an additive for a comparison as the above — the example 2 of a comparison and the example 3 of a
comparison were prepared, respectively.

(0032]
[Table 3]
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17 sl RiEl G KB RS RES Rl K61 2EH
2 7 8 9 3 10 11 12 13
T BERYe~RT7Y 100mg 100mg 100mg 100mg 100mg 100mg 100mg 100mg 100mg
eTII AT 500mg. 500mg 500mg S00mg - - - - -
INEIVBFFIOA - - — —  300mg 300mg 300mg 300mg 300mg
HBELFr+Y v —  3000mg 400mg  — - —  400mg — -
FuvvrSY a—n - -  1000mg — —  1000mg 1000mg — -
FuxPR—s ~ — —  1000mg - — —  300mg -
RY =, vud — - — - - — — — 1000mg
nEe q.s. qs. qs. qs. qs. q.s. qs. qs. qs.
Kk ryoa . qs. gs.  qs  gs qs. q.8. qs. qs. qs.
sk q.5. qs.  gs. q.5. q.s. q.s. qs. q.s. q.s.
bc'29- 8 100ml 100ml 100m! 100ml 100ml 100m! 100ml 100ml! 100ml
pPH 4.5 4.5 4.5 4.5 4.5 4.5 4.5- 45" 4.5

[0033] Glass ampul was filled up with these and a dipivefrin hydrochloride content and pH of pharmaceutical preparation were
measured after saving at 40 and 60 degrees C. A result is shown in the next table 4.

[0034]

[Table 4]

anky ‘ Pl STMEOT Ml HEMEET iR JMEG) KNS S0 S

2 7- 8 . 9 3 10 1 2 13
Rixeg RFE 1000 1000 10.0 1000 1000 1000 1000 1000 1000
pH 4.50 4.52 4.53 452 48 4.51 4.47 447 4.51

§0‘C- 18 BFEE 906 952 92.1 93.9 883 94.4 95.0 91.9 93.3
pH 447 4.48 447 4.48 4.47 4.47 4.48 448 4.46

60°C-258 MBFE 822 862 86.1 854 .750 85.5 8.3 80.8 84.9

: p H 4.45 4.44 4.47 4.43 4.47 4.52 4.58 443 4.44
40C-1»A BEL 919 91.7 92.8 93.9 92.2 95.3 95.4 947 95.3
- pH 4.47 447 446 4.47 4.41 4.44 4.44 436 4.47
40C-25 A BFEL 861 874 88.1 89.5 842 89.7 89.8 88.9 90.0
pH 452  4.54 4.50 4.56 439 4.42 446 - 434 4.44

25C-1 98 BFEE %4 969 967 975 990 985 1002 988  99.1
pH 4.48 4.47 4.46 4.48 441 441 4.51 4.39 4.43

[0035] Stabilization of dipivefrin hydrochloride was seen by adding a sodium chloride, propylene glycol, tyloxapol, or a polyvinyl
pyrrolidone in the solution of the dipivefrin hydrochloride containing epsilon—aminocaproic acid or sodium glutamate so that
clearly from Table 4. As a result of predicting chemical stability based on the kinetics generally performed about the case where
various additives are especially added to this using sodium glutamate, in 15 degrees C, it was predicted that the preservation for
about two years was possible. This stability enables commercial production of 1 agent nature ophthalmic solutions.

[0036] (Pharmaceutical preparation example 1) Dipivefrin hydrochloride was dissolved in this after dissolving the following basis
component in sterile purified water, sterile purified water and a small amount of hydrochloric acid, or the sodium hydroxide was
added, pH was set to 4.5, sterile purified water was added, and the whole quantity was set to 100mL(s).

[0037]

Dipivefrin hydrochloride [ ........ 0.4g benzalkonium chloride / ..... 0.005g hydrochloric acid or sodium hydroxide / ... Optimum dose
sterile purified water / ......... Optimum dose whole quantity / 100mL[0038] ] ....... 0.1g sodium glutamate .... 0.3g propylene

glycol .... 1.0g sodium chloride (Pharmaceutical preparation example 2) Dipivefrin hydrochloride was dissolved in this after
dissolving the following basis component in sterile purified water, sterile purified water and a small amount of hydrochloric acid, or
the sodium hydroxide was added, pH was set to 4.5, sterile purified water was added, and the whole quantity was set to 100mL

(s).

[0039]
Dipivefrin hydrochloride [ ........ 0.9¢ benzalkonium chloride / ..... 0.005¢g hydrochloric acid or sodium hydroxide / ... Optimum dose
sterile purified water / ......... Optimum dose whole quantity / 100mL[0040] ] ....... 0.1g sodium glutamate .... 0.3g tyloxapoil ........ 0.3g

sodium chloride (Pharmaceutical preparation example 3) Dipivefrin hydrochloride was dissolved in this after dissolving the
following basis component in sterile purified water, sterile purified water and a small amount of hydrochloric acid, or the sodium
hydroxide was added, pH was set to 4.5, sterile purified water was added, and the whole quantity was set to 100mL(s).

[0041]
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Dipivefrin hydrochloride [ .... 0.005g epsilon-aminacaproic acid / ..... 0.5g hydrochloric acid or sodium hydroxide / .. Optimum dose
sterile purified water / ......... Optimum dose whole quantity / 100mL[0042] ] ....... 0.1g propylene glycol .... 1.0g sodium

chloride ........ 4.0g benzalkonium chloride (Pharmaceutical preparation example 4) Dipivefrin hydrochloride was dissolved in this
after dissolving the following basis component in sterile purified water, a small amount of hydrochloric acid or sodium hydroxide
was added, pH was set to 4.5, sterile purified water was added, and the whole quantity was set to 100mL(s).

[0043]

Dipivefrin hydrochloride [ ...... 1.0g concentrated glycerin / .. 1.5g benzalkonium chloride / ...... 0.005¢ hydrochloric acid or
sodium hydroxide / .... Optimum dose sterile purified water / .......... Optimum dose whole quantity / 100mL[0044] ] ........ O.1g
monosodium giutamate ... 0.1g propylene glycol ...... 0.5g polyvinyl pyrrolidone

[Effect of the Invention] Since the ophthalmic solutions of this invention have pH by the side of neutrality more, there are few
stimuli to an eye than the conventional 1 agent nature dipivefrin ophthalmic solutions of low pH. Moreover, in this invention, since
stabilization of dipivefrin is attained, it becomes unnecessary for a such neutrality side pH to also adopt a 2 agent nature gestalt
like the conventional 2 agent nature dipivefrin ophthalmic solutions, and it can cancel a patient’s inconvenience and worries about
contamination.

[Translation done.]
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57 s A RN S00mg = — - -
e-TI)HTuE - S00mg - - - - -
INFIVBF VIO - -  500mg’ - — - --. -
HEEY P - - - 500mg -— = - -
HEEE XF VY - - - —  S500mg — -
REER - - - - - 300mg -
=aFHTIN - - - - -~ - $00mg
b1 4 qs. qs. qs. qs. q.s qs. q.s.
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(5)
{0029]) [%k2]
.5 Pl 1 SOMROH 1 REEG 2 FTEGN 3 KM 4 FHEFS K6
FEF  RFE 1000 1000 1000 1000 100.0 100.0  100.0
pH 502 4.99 5.04 5.36 495 5.04 5.07
60C-1 8 BFER 752 8.7 83.4 82.1 84.2 88.3 88.2
pH 49 4.99 5.03 447 493 5.04 4.82
60C-2 BFR 616 66.4 T4 .6 68.2 68.6 80.9
pH 488 498 4.89 4.20 4,80 4.82 4.60
40C-1 3 H BRIFE 808 88,9 88.4 - - 872 89.6
pH 4% 4.91 4.90 — — 491 4.7
40C-2 %A BFEE 583 75.1 78.6 - - 87.9 8l.1
. ) pH 49 492 498 — — 485 4.62
40C-3 3 H BE$  s41 62.4 672 - - 82.5 74.0
pH 49 498 496 - - 4.86 4.60
25C-1 38 BEFER 958 98.8 98.2 - - 98.7 974
pH 4.92 4.91 4,98 - - 5.03 4.91
25C-3 78 BER 884 94.4 92.2 - - 95.0 90.7
) pH 503 4.99 5.04 — - 5.00 4.86

(0030) F2,56860% L5, HEBA1HVY
N7V UBREFEICHLT. BT S VB, KEHFBXIZ
ZaF VBT I REAETAMNOEEFAL . BERES
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vENL., BEREKRUSROBEXIIKBELT FY
AR TEEE100nl 35T L2k, SEHEFT7
~13nEAEFAEMLL:. pHIZ4. 5Ll HBD
e, T LCe-7I /ATarBBLUILVS
VBTN U LDAERFET S LIMNI LR L RIRDIE
BYER7Y v KEHK (pPH4. 5) [ #nFhER
2RULEBHFI3 . 2HBLL,

(3H5W30. 4g) . rarlr7Z7ya—iL (1 {0032]
g) . FO¥FH—L (127430, 38) HEVIIK (%3]
ity 7 gt RMED) Sl RIEG] RG] SMEE RHEH RiEH Zip
2 7 8 9 3 10 11 12 13
T BRI 100mg 100mg 100mg 100mg 100mg 100mg 100mg 100mg 100mg
eTIATu B 500mg. 500mg 500mg 500mg  — - - - -
INFIVEBFIITA  — - — —  300mg 300mg 300mg 300mg 300mg
HFrY va —  3000mg 400mg — - —  400mg - -
FuvrrS)a—p - —  1000mg -— — 1000mg 1000mg — -
Fa XY R—n - - - 1000mg — - —  300mg -
FY ¥=p¥ul pr - - - - - - - —  1000mg
HRR q.s. qs. q.s. q.s. q.s. q.8. q.s. q.s. qs.
KER{ET L) T A q.8. qs.  qs.  qs. qQs. qs. gs. qs. qs.
ot d q.s. qs. q.. .. Q.. q.. qs. qs. gs.
2% 100mi 100ml 100ml 100ml 100ml 100ml 100ml 100ml 100ml
pH 4.5 4.5 45 4.5 4.5 4.5 4.5. 45"  4s
[0033) 2% HIRAT»7IVICHEL, 40 [0034])
RU6 O°Clcfirta. BV ER7 Y Y ERRUEHD (k4]

pHEZHELL, BRERDKLITTT.
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ks Wl Seel] Rt RO e e REEH  Rmp S
2 7. 8 9 3 0 .11 2 13
B RF®E 1000 1000 100 1000 1000 1000 1000 1000 1000
. PH 450 452 453 452 48 4.51 4.47 447 451
§0°C-155 BEL 906 952 92.1 93.9 88.3 94.4 950 91.9 93.3
pH 447 4.48 447 448 447 447 448 448 446
60C-238 RBRFR 2 862 86.1 854 .750 855 863 80.8 84.9
pH 445 444 447 443 447 452 458 443 444
40C-1»A ARFER 919 91.7 92.8 939 922 953 95.4 94.7 95.3
pH 447 447 446 447 441 444 444 436 447
40C-254 RBRER 861 874 8.1 895 842 87 808 89  90.0
PH 452 454 450 456 439 442 446 434 444
25C-12 A RFR 964 969 967 975 990 985 1002 988  99.1
pH 448 447 446 448 441 441 4.51 439 443
(0035] RAWLH|LHPL LI, e-TI/HT BALR a7 - - - 0. 005¢g
OyEEXIZZINY IS VBTN LAREETAERVY BEXIIARBLEF N Y7L - - - HE
R7Y 0B, EerFrU YA, 7FavLy7ya BEEsA. - - - - HE
=), FRFFR—LXERIEZ ) K25 28 100mL

FTRIERED, BEVERTY VORELLER LT

2. Blc. VG VBT MY AERAWI U ER
IEMLIHEICDE | —RIfTHbN A HERICET
ALEREEED TR XTI 4R, 15CItBWTH2
FEIOREHTHEE FRIZ NS, ZoRERE. —Fif
HERINRGLEVEEIZT A2 LDTH S,

[0036]) (BUAEMER 1) TLOERIRS % RER
BUKICERE. CRICEBBYERZ) 28RS E. B
BEREKRUASBOEBXIIAEBILF U 7LZ ML T
pH%4. 5L, HEREAkEZMIZT2£EZ100m
L¥L7,

(0037]

BEEVERZYY - s 0.1¢g
INE VBRI L - - - 0. 38
roavLrryZya—n.- - - - 1.0¢g
BqirroLs - - e 0.4¢g
BALR LA L - - - - 0. 005¢g
BEEXUSKEBMEF YA - - - HE
ﬁﬁﬁﬂ;}( .......... ﬁg

28 100mL

[(0038]) (BUMIEHER2) TanBARS % HEHK
BUKICHRER., SHICIEBCER D) V2 BIRIY . B
BRBEKRUADBEE XK U7 AZMZT
pH%¥4. 5tL. BEARERKEMITLE*¥100m
LeL7.

(0039]

BEBIEXZYY - e 0.1¢g
IV IVEBEFPRYIL - - - 0. 38
FaxgR—p . - 0. 3sg
BALFRYTA . e 0.9¢g
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BUKICIEREtR. CHUTIEBCER DY V2R3 E. K
ENBUKBR UL BOBEEXIIKELT Y7 AZ2MAT
pH%4. 5t L. BEHEKEMAT2EZ100m

L L7,

[0041])

EEEEXZY e o e e 0.1¢g
rarrryzZya—-n- - - .- 1. 0g
=0 (7 ot ML) Ky 3V NREPEEEPINR 4. 0g
BRI - - - - - 0. 005¢g
e=TI/h7vavE. - - - - 0. 5¢
BEXIIKBAL TR 7L - - - ER
ﬁﬁﬁﬁ;}( .......... :‘ﬁﬁ

28 100mL

(0042) (BHIRMERI4) TRRNEFIRSZHEHH
BUKICHERt:. CIUTIBBRSEX DY V28RS &
BOEBXIIKBL MU 7LEMATPpHE4. 5L
L. BERBKEMLT2B%100mLELL,

[0043]

BEBEVERZY s e 0.1¢g
IINZIVEEE/TRYTIAL - - 0. 1g
ravryZya—j- - - - - 0. 5¢g
) Rofenl A o w ) B SVZERENESENE 1.0g
ﬁyl)tl)}/ .......... 1 Sg
BARFENIZIL - - - - 0. 005¢g
EEXIIKEB{Lr Y7L - - - - BR
Eﬂﬁ&;}( ........... ﬁﬁ

28 100mL
[0044)])

(READHHFR) FRADLRFNS. L IPEIDpHE



‘. (7) Iﬁﬁ¥11—228404

BT 5728, kDK p HO—FIUELE X7 sl e, BERDZRWEC EX 7Y v ERFID & S % R
X DBUTHT BRI, ZLERATIIZNL S BRERATLILES LU . BEDFEROHERDL
ZHEHEIp HTL VER T Y Y ORELHRSNT WS BERHTE S,
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(54) CURRENT GENERATOR UTILIZING WAVE ENERGY AND HYDROGEN GAS
GENERATOR THEREWITH

(57)Abstract:

PURPOSE: To provide a current generator and a
hydrogen gas generator utilizing wave energy, having
a simple structure, capable of reducing the running
cost, and capable of generating hydrogen gas with
the generated current.

CONSTITUTION: A current generator A is provided
with a U-shaped passage 1 arranged under the
water, a fluid metal 2 such as mercury put in the U-
shaped passage 1, a magnetic field generating
means 3 surrounding the U-shaped passage 1, and a
moving means 4 reciprocating the fluid metal 2 in the
U-shaped passage 1 via the height difference of
waves, and a current is generated by the
reciprocating movement of the fluid metal 2 in the
magnetic field by the magnetic field generating means 3. The current generated by the
current generator A is fed to an electrolysis tank 5 to electrolyze water H20, and hydrogen
gas H2 is generated in a hydrogen gas generator B.
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M,

5 ke Hr2 -7/ -3 -~NrSU4r-4 -
7807 =AM R FORME LEHRES
NOLGMTHLFBHMROWME 1 mARWOR
N,

6% ka2 -7/ -3-(4-20ay

Ny/SAr)-5-20aTx=2ngERinn
%ﬂ#iﬁ@éhﬁbﬁ?éé%ﬁﬂ*@%%
M1 HREHOEAR Y, '

8 EEWMHN2-T/ -3-(4-2Fay
JAr)-5-2a007z=2rmmMEtrdtD
ERFEWHINIBDETH HEEMROWHE
HIBEBYOHR LY,

&6 {teWr2 -T73I/-3-(4-2p0a~y
/Anv) -5 -FaeT7 =AM EEED
EHFEEHHAINIBDETH 2GKHMROGN
BIHBEWOEKY,

i (EBWMM2 - T I/ -3 -(4-3—p~2y
SANM) 722 R EDENE LS
TNOBMTH B HROGH 1 ATk D
MR, '

B LEBWN2 -DAFATI /-3 -4
NIzt AR EOERE L EEIN
B TDH A0 MORO N 1 I8 O 181K,

Ky {h&EWM»2 -TI /-3 -S4 r-a-

FFEA 2RI FOLHE LHES

‘I’vi]9362-126124 (4)

SAnr) -5 -0 07z=ArMREARFD
RAFEABEINIZETHLIBEHHROME
RIARROBRY.

6 tEWHAR2 -7/ -3-(4-7rzxo=
v/Ar)-5-Frrtasz=r@ltrit
TORMELENTINI DHETHA2HBENRD
WA | HATRO M,

6 kEWA2 -TI/-3-(4-tFrxy
SA4r) -5 -FTrrerr=nrmmtrite
DEMELHEBREINIZHTLLEHEWROE
MR 1JHERDOB R W,

6 te€®wAx2 -7/ -3-(2,4-vY200
Ry SAr)-5-Zrzro7z=ntEmtn
HETOEWMELINBINIBMETH BHFHR
DS 1 REEXDHR B,

6N ftaWh2 -7/ -3-(2,4-V2xFn
RySAr) 722 rRE AL FORAF L
REINOLHTHAGMMROEIMM | Iate
Homwim,

68 tA¥HHN2-T7T3I/-3-(4-Vary

hOZHTHAMBMROBAE | HigoE
®b.

K kB#HHM2-TI/ -3 -_v/qr-a-
AFrAr7 =R, ERIE., ¥KHNWTH 2
BEMRONMANY | AMEWO AR Y.

8 keWsi2-T3/ -3 -/ qn-5-
700 7L=rfEM. TFAIXFATH B4
K¥MROBALE 1 MEKDOARY,

O &%z -7/ -3-(4-20a~y
SAr ) -a - A FArT7T=nBEMREAEED
KAFLHBF TN I BDHTHLABHEMROBM
BlrLARNOBRY.

(/] ﬁ%%#2-7§/-3-(4-7na&7
SA4r)-5-FTrrta-ad-pFrT7z=n
EREAZETOENELENBFINIBHETH A
BEMROGIE | HEXOHAR Y.

6 fke®w»n2-T73I/-3-(4-Foxexy
Y4r)-5-J08-@A-fFrTx=npE
REARTORBNEENGEINIBHETH LY
HPAROTHAN 1 HREWLOHAR I,
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6 etnz -7 -3 -(4-28a=y
SAr)-a-x2Fr7 =R EEBED
RES INBEINIIHETHABHREROBE
B1HAECROARD.

a0 etz -7/ -3-(4-70eXy
SA4r)-aA-2Fr7x=rGERICETEOD
RES LHBINI 2 THI2EHNROTE
%1 ERMOARY,

a ez -7/ -3-(2,4-v 2080
Ryfq4n)-a-;Fr7z=rERERR
FORNELHBINIDHTHLBHMRD
BEAS1ACNOERD.

2 kg2 -7/ -3-(4-2aa=xv
SA4r)-5-2ua8-0Q-L2FNTT=NAHE
BRERABETORME LN EINIBZHATLLH
Kt ROWEE S | WEMOMR B,

0 k82 -7/ -3-(4-Taey
SArTZT=rEER, TFNVNITAFAVNTHLLE
EMROBETR 1 HEROHNY,

G fLEMmpe-T3I/-3-(4-Faexy

S4r)-5-727aa7x=2/rER. ZFrx
AFATHAEGHRROLHEHE 1| HioER
W,

B) *¥ Yy r—2ipH $65~80DKFME2
J—aTd KM ROBAR 1 HEBROAR
.

) #Fx Yy —DdiecVarvzFarera-—-X%g
SUALLAELE Fo YA THHHKIIROWE
M HRUOMMY,

S (REORMERY )

(ER ELEOFABSY )

XBGHE, BEO2 -T I/ -3 -Xr/4n
72, FOWMP LU XFT A, liHE
Y/t RETWLALRDICHWME LTE b
~BpgETO RO EMT AL ERMT 5.

( TR )
BED2-TI/-3-_"y/4r27=nrE

MRAKEEIFE 404557 65, 8

$£45030738, XKAHEKM2093027

£, J. MED., CHEM., Vo1 25, pp 446 -

$E16062-126124 (B)
SA4Ar)-5-Trto-QA-2Fr7T=n
BEIARETORNE LESINIHETHS
BHFMROBHE | HIEKOERD.

m k8HM2-T73I/-3-Rv/4r7x=
ArER. EHBTHANNMROBUHEE 1 AR
RoBRWY,

iy {t@Wwn2-7I/-3-"vr/4r7z=
MER. Ve FeR vy TA =Y Ll —KH
WTHL2HEHMROWHAA 1 HEBROMB M.

m ke®mMn2-TI /-3 -/ qr7z=
AR, B, —KIBYWTDHHHHERO M
H1ERROARY,

MM kewpm2-7/-3-(4-Texxy
SA4r)7z=AER. TP YD LM, 15K
HYTHLIBHMROMUHT | REKOHRY

09 {tamaz -73/-3-(4-702xv
SA4r)-5-~27aa7xz=riER. F MY
L, —KHNPTHLBHEWMROBER | i
RoaAmH. .

%W tewmMnN2-TI/-3-(4-Taey

451(1982) »XUVo1i 27, pp 1378
-1388(1984) KBRWEINTHFH. 2TD
BRIV FECRRIhARNERZILEBEEL
TmMLebhTWni, REFIVENHITHLSL
2O YEEO, RO IUBKARSET
AT EDRMRDOBEXMICFUINLT WD, LiE
BEAXBRONWTNHCOERYORRBEHERER
MENhTwhihn,

BABGHEHMAMEINS 848201710
BaM(1983%F11A24H2M)KMA,. O
BOKREHROCHDICERILI AT~ R b N
kOTL7xH v 7 (Anrenac)® Fryvaum
TRy LHEHAOBMBKETAZ LD
mrﬁmbrwb.7b7xfwﬂ®n2-75
) -3 -Ro/ARIZ=AHERTHH., XRY
OHYAEKAWD 1 DTH A,

J. BELGE. RHUMATOL. MED. PHYS.
(~nr¥—), Vo1 30, pp 129-141
(1975)Kix, 7x=vx4, Y24, €4,
(Famaey, J.B.) 22, &bhbWsr+Fezzr
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.’»ﬁﬂﬂ 62-126124 (8)

(h“mm“”®tgbl!*°‘"*ﬁ&ﬁﬂ BREIND LHKGEL LUMMBRE LTHRK
LOMMINDEZY) —LCINBELEY /72 vy BB,

x (sonophoresis) EBIRTILHELDONT (ZARDMEL)
Rﬂbfhé.#r?n717®d3-&714 EREE. BLCH. &

Mo A -AFRATI=2ABERTHE, ERANS R®

N, TI/ADRCRNOBDO 2 KHEET S CHCOOR!

tnsaTmEn st FerxPrun s, -atg§I;<g

KEBHT 44041988 E., Bths L ’ C-0 v |
ErDORETRTCLABRME~BABRTAILOL

LTZxx=nfemé 4y / —noHibeCD Y

nWTHMIhTnas, .

Vb rDPharmaceutical Sciences, (&£,

16K (1985), pP 1523KEKRDLI% R' RA#KTF. GAT A+ %A+ %2 AR RAF
Knhs: ENFBINIZHERR T IRNFENEINY
'EBROBBREEBEMEIRLALFBLEZNW, & HZ@1 A2 Rb L.

HRUDOA + LR RUNKFORMNETHYT RZ AARBEF. ~nayHF. BHT A
o REAE . YV FARF LV YLEY ) Fr EIARERTA IR HETIHEDL.
MELMLTHEHHBLEN Ry, R 2 rUR® BA#EFErBMT~

ThEHEMIC, TROX | TRbIN D2 - AR ERDL.

T3/ =3 -RyvSArRy RO, ## XA k#EF., ~e ¥V BF, GRT L2 2%.,
KR, GRTrAraevrFE, =tatg, bY 7 U~ vriTHDH, IHM ' ERTALraFv ' L
AL FAitBZBERT A FLRETRDL. . O -EBTr*rBiTH 2,

YR ARKHF. BRT A%, EHRTrLraP CCTHMETARAM  ~a Y YR F "k, HE,
vE. 2 toktrRrVorta i F kR R, AR IVRRRFLT] U,
HT, ) : CZTHRAINABE ' N /A" d.
TEDLIND2-TI/-3-Rv /40y BRSNS Ak, —RBRY /A Ay LU0
YEEMR, TRFARLLVCEBTCENLS DKW B~/ 4 rBCET B, )
DHERECWT 2, EWMFLHEINL S 58I, ABHE, R [ TRDINLILLERMOEREN
R'w.mﬁ%ﬁI07N37—b&%$b1. KEDERER L HBDORB T AL THEINS
ENMFEHEFINI)ILZHBA Xy THEZLORHA BENORKCESC, BOLE LHBL TRIK
HMTHD), TOROMRRAZELBIEEOLO ‘&EHEMKﬁSn%%KID%WTL&hbt
TIwn, ' it ons, '

ZZTREANELTEYMBOMD BT bR FNWAKEHOBEMIZX, 2 ~-T3/ -3 -~
TNHZR|PORBOWNDOBHK T, Mk Y/ AT ZT=2AMR, EOHS LIXT AT LY
ROBRFRLTHT 5, ' B IUBMICRERET DL LCLDIESS

CCTHHENLE "B TrArer"' L3, R IUREOEDZBBERBATEC LTS 2,
AEFoME T L(ARFEBFImTMLE BoBMRE., 2-TI/ -3 -<xr/q4r7zx
WEBEB L UFIINBTH D, rLiAFnr, =rEMR, TOHMBPIUTAFALEERET S
TFA, Fer, AV 7er, TFA, sw- LERED, HMOREBELEHNK, OB THT
7Fr, tert-FF A, TIA,. 4Tkt ADETARAREBTHLLETH S,
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@OEMH.Z-Jl'-3-4774w71

=A@, HP IV AFrORHECHLERER
KUEEFESRHTRHKETHZLETD D,
FLCOoEMR. BYEF LV T H2
cT I -3 -Rv /A7 ER, B L
UzAFrORERECEIRALREROXZDLD
WAL IURKRETERTHZETH S,
HoBMK. SRECATLHTHSIL. &
HORBILLIALDLIKEHTDHS I,
AZHR. HrF LUVREOHBHROALDICE
PIUMHMICRERRETHARICR ] TRDIND
(wewerahTr, EE~ORBRHNBICHT S
EuAxbrBHRT 5,
EBFHOHEL2NWT., R THRbOENLLE
WiE., 20V —4, a—var, kK&, BHE. B
NP IUBRAEROBR TSI Ve t OBMN
~RfRHEAIND, RHEEX., ¥EHRR. <
Yy 2 ADEMP I UHEERC L RIELED
2ARBMEANG, + ¥V ¥—. RKEME LU
wEHERBEKI bICEMCERT S,

RGN, T7x=2rR JOBBHICHKL
TRy BN IOBBETHNW D,

12!

3 % %

1 2-73/ -3 -Rv/4rxrdrFEl

2 2-73/-3-_y/4r-5-70aa
Ny MR, FKOW

3. 2-73/-3-_y/Sq4nr-5-}F*
Ry @GR, 7MY Y A, LS5KA
i

4 2 -7 3/ -3 -/ 4rANrY R,
+ b Y oA, ZKHY

5. 2 -7/ -3 -Rv/SA4rrdIEM,
ITFNMNLT AT N

6. 2-73/-3-(4-720axy/a4nr)
N R, 7R U LK, —KAY

7 2 -T73 /-3 -R"ySArXrLLEMH,
Y Y at, —KHOWY

8. 2-73/-3-(4-2aaxr/4nr)
Ny, TFAMIAT N

mes62-126124 (7)

SO IVNRARE L LBRLT. ThHERN
OMERBREREEOMMEENRL. HORS
TROLONBIDHOMBENRD RN,

KMER DB R LA 2 ) —2ROBEE
ARRAEXROBHBCRRENERD L LTI
AWESHT IBACR. FELLAEXYRKP
MR (TAHHDL5 0L EK)NKFFY ) ¥ —%
HLpH HHW65~30TH5,
CRPEINIINEEHTRALTS RN WD
HTHD,

(Fem o)

UFIRTRI ORI ~7 6 HEHHIC R TS
HArL@WERT . CACHEINZL, B
1~5900tepR LtERXMICEMRIENAS DL
LTHENINEHICL DU TFIRRT, #16 0~
76DEMALEXHKLCAHGHITE (. HR
iz CICBMICRT, CEBWOMBRR ] LR
4+, M7 7-86HFELNLEHOBONNE
NLOoKLTREINBEBLCYERINE N TR
+oDOTHBHM., ChOEKREI N AN, T HE.

128 oA |

9. 2 -73/-3-(4-7Zrtaxr/A
MR EM

10. 2-73/-3-(4-7rtar/A1

r)RyE KR, TP YD AH, —KFH
/)

11 2-7i/-3-(4-}r*7<7/4
YRR,

12 2-737 -3-_Ry/SArXrdronm,
e /7Xvv o, Sk,

7y

13. -7

rvY atll, ZKHY,

-3 -RyS4rXrErHR,

14. ) -3 -RvSAnrdriEm,

]
-
2

15. ) -3-(4-7nxaxXr/A4

)
~
9,

2
b2
2
b Yo, —KWH,
2
~

Y -5 -AFaArEdreeB, FFHYY
A, —KANWY
16. 2-73/-3-(4-20a~NXr/4nr)
L5 -AFaAyEER FFYYLE
17. 2-73/-3-0(4-2FrFF)~

v/Ar )Ry ErREM, T FY Y L,
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18

19

20.

21

22

23

24

33

34

35.

36.

37

38

39

‘

/-3-((4-25nr5x)=

— Kt
2-73
;14N)-5-!ua<yavwm.f
FY Y, kfop(4:3)

~((d-FFrFsr )=

2-73/ -3

Y/4r)-5-TZrtoresER,
FrYyoaiyg
J -3 - Ry /SA4NM-4-2Fn

KF (4:

2-723
<R,
1)

2 -7
N em,

FF Yo,
I/ -3-(4-TaxeXrsq4r)
FrYy vl

=Ny A r-6-LFr
kHa (4:

2-73/7-3

Ny Y EEMR, Vo aif,
1)

2 -73
Ny e,
2-73/7-3-(2,4-v200
> rY o atg,

>t

/=3 -Ry/SAr-5=-2Fnr
K F0 4

"y
#K

FrY YLl

gk}

aRy/4n)-5-20arEsER,
FrYY AW, —KHY

2-73/-3-(4-FaeXr/4r)
B -AFARCE R, FPY YA
-3 -(4-3a3—-FxXrvyan)
>+ Y YL,

2-73/
-5-72v0axNr¥rER,
ESy &k

273/ -3-(4-Fuoersq4nr)
-5 -7ZrteN A ER, FTFYVO LA
H, —Kk#nY
2-73/-3-(4-~Faxer/4nr)

-5 -Jeey ¥ ER, 7YY LU,
HKF0
I/ -3-(4-TeeRrSqnr)

FrYoa

2 -7
-5 -2 PRy NEMR,
H

2 -723
Ar)ydymm,
Ww(a:7)

I/ -3-(4-7nrtaxXr/4

Sova~rv
b i

/-3-(3,4-
+ +t YU Lalg,

2 -7

25.

26.

27

28

29,

30.

31

32

40.

41

42.

43

44

45.

46,

47.°

48.
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2 T/ -3-(4-(r%r5x)~

YSAN) -5 - AP AN N, F

FY YA,
2 -7

4y

oy, &%)
=3 -(4-F2Frr~rsqn)

S5 - AFARYN U BRm

14

2-73/-3-(4

~Zau~NysSyqnr)

=~ S - InrFaNLs NI HMR, FF )Y

W, kf 1 (4:1
2-73/-3-(2

,4—&90::'\'7‘/

AR) =5 - FFAs o, #+ Y

v A, ¥k
2-73/-3-(4
-5

2-73I/-3-(4
-5
W, KMy (4:1)
2-73/-3-(4
ey SqAr)
W, ¥xfem

2-73/-3-(4

M)YRHEEM, Fb

™

2,

~T3I/-3-(4

)R ER, b

2 -7

44y

J -3 -
Ny EER, F Y
2~73/-3-~-(2
Ny CER, F Y
2-73/-3-(3
Xy EMR, F LY
2-73/-3 -~z
aNye¥rmER, F b
2-73/-3-(4
>+ Y
/7 =-3-0(
FrY)YrSA0)
VL, ¥k
2-73/-3-(2

F by

N MEM,

2-73

Ny MR,
1]

~ArRyRyE IR,

e,

b . 1.8

-FaeNr/4n)

~2vaxryH ER, FLYD Ll

~Z8axry/4nr)
FrY) o
~-7ax-2-7a
FrYoa

-7 %®-2-27a0

Vo s

-A bRy
VY 4, ki
YA~ -5-20pa0

v 4t

728Xy /4r)
v A, —Kkfy
-280a~Ny/q4r)
VLR, kMY
SANA -5 Tt
Yo 4td, ¥KxHH

“AFAXrSA4r)
9 4ty '

4 - PV 7rFo B
F by

~FAFNARrSAn)
UL, Ky (4:

2-73/-3-RyVSAAr-4-20a~N0¥
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|
YR, FFY O L, K (4:1)
49. 2-73/-3-(4-20axvsSq4nr)
-5-200~Ny¥ &R, FPYY LA
50 2-73/-3-(4a-7nrta~Nr/4

r)-S5-7Zrraxs¥sER, TH

51 2-7

”,

J-3-(4-2FrXr/a4nr)
-5 -7rtaoxyL MR, FPVY A
, ki (4:1)

52 2-73/-3-(2,4-v2aa=xr/
4r)-5-7r0FuaXrdsER, T
Yo alf, 2 -Fo.t/—r~(2:1])

53. 2-75/-3-(2M-9}?N477
ARy ¥ iR, 7MY LHE

54. 2-73/-3-(4-clraxryrv/
4r)-5-2vayds6R, KOY

55. 2-73/-3-(4-2FrXyrsSa4nr)
-5 -Z2payHdrEm, F+ YD LH,
K0 (4:3)

#Boh3 . m.p. 144T(HK).
S 47 B MAH (Cyol,5N;04, 620):
C.6182:H,432;N,481
AAH: C,6147:H, 414:N,488
Fi61
2-7T3/)-3-Rvsv/Arv-5-2aaXvd
vERIFNZTRT N
BEWRF PS5 AFALT7FIV25 0PIC2 -T 3
) -3 -y /SAr=-5-~2a09axrd /7M.
FrYoatlEa129 (01er)NBEHLAKE
*RARTIavkzFr~r448 (03€nr)THA
BL. 2BHMARTZ, RhWTHOARBHETK
le~mmLzrrz—FrolEMHETH, #
HrEET—-FAlEEKTHEN. (MRF Y Y LTRE
L. FRAL. 2 by y 7L CEHGRARA®RTH
b, LOMUTHMKETF AT I -2~ hLBEKA
+TrLREHRDLS FNHON D n.p. 80
-82°%C, '
AH B (C,,H, ¢CeNOy):
C,6426:H, 508:N,441

’ﬁana 62-126124 (9)

56 2-73/-3-(4-2vaxr/4r)
-5 -FoeRvECsER, TV LE,
L &l

57 2-T73/-3-(4-3—-FXv/4r)
Ny s, FFY Y s, KAt (4:
1)

58. 2 -V AFATII) -3 - Ry SArY
o ER

59, 2-T3¥/-3-_y/SAnr-a-FFN
222 1 DEAREEY =t 2L

¥ 60

2-15/-3-<714~&7€yma.§%

w, ¥k

A125mapic2-T3/-3-r/4rx

sE YR, FrY DL, —KkFOH1 47 8

(0.05%r ) MBMLAB~, K2 5LPICH

mERLAKROMT 29 (0025~ )HRERL

TmbﬁQMib.mT&LtﬁﬁtFﬂbfm

B, kEAFATAI —ATHRW, BBRTH L,

ﬁmwemraAﬁemxlzss(ss¢)ﬁ

RAME:C,6417;H,501:N,439
F62
2-73/-3-(4-2808v/q4r)-a
- AFAREUER, S L)Y LHE, KA,
2-Fa.t)—~r~(4:1:2)
OSSR es 1 OILEHOERITER L
SR L b EMEINE, 7T-(4-2a0~N2/
4nr)-1,3-Ye¥Fa-3-,Fr-2H4-4
yF-r-2-221078%(0038%r) L3
NAMRIE+ b YO alBOntE—RICL, 2 -7
a.) —AhBEL&THLE., BRLEDTH S
W mHa79(22%)n8605: n.p.
130-140C(BUMK).
A4 © B0 (Cy g, sCONNaO,» 0.5 C4Hg0+025H,0):
C,5834:H,490:N,389
RUME C,5816:H,496:N,385
%63
2-73/-33(4-dn=&714w)-5-
-7nrnta-d-iFratrdrmi, Fr Y9
~ 1
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7-(4‘-'9:::.“‘/4»)-5-7»*::

~1,3-YeVa-3-4F50-2H-4y)-
w—2-xr&69(a022%y)t3N*@
fta“l")?AlSOulQﬂ%%QﬂJ’&lOO'C‘CS!#
WBHATIK 205MimMmT 2, BT KB 600
UTHRL. REMTPE 7252 TBRL. F
BTa, FRETRETKHEBRBL. SLERE TR
BMAKZTFATAMI —ATHERT L, BOWT FB
L. FHREERUBETRAZT 2, BATEA =
FATAMI-—AHLHEBARL. Sohnltkr v
TFAML-FATY) YATHEBEILEDTH S
REHHK279(38%)34605%;: n.p.
155-170¢C,
ST 2 Bt M (Cy gH, ,CoFNNaO, ):
C.5591;H,352;N,408
Hyd : C, 5607 :H,363:N, 402
# 64
2-T3I/-3-(4-~-Faxv/q4r)-5
~788 -2 FARyRIHG, FPY) O

A

Le2-Far/—rb7b%eFarsrpns

MRAOCHELT &, HEteHwTHrREY

K419 (458)58B603; n.p.

145°¢T,

SH B (C,7H, ;CENNaO,; +0.25H,0):
C.5931:H,454:N,407.

140 -

R :C,5911:H,444:N,393
%66
2-7T3/-3-(4~-Faxxsr/q4r)-a
CAFARv AW, F Y YA, KFH,
2-F87—-n(4:1:2)

CoEmit. 616 3DILAWMEAINA 70
KHMHhOoh 3 HER L bEMAIND, 7- (4 -
7axRs /A4 )-1,3-PEeFa-3-,29
A-2H-4 VN —nr-2-42538(0016
A ) EINKMIEF P YD L1 50m%—81C
L. 2-78f) —apt63@iGhiaL2 - Fa
R —NM-RF TS —Ame ] @ EERT S
& HlEftemTHrRENK24 9 ( 3 7 %)

ﬁmghbzmp.245-247t(ﬂ%.

‘?§ﬂ18362-126124 (10)
CO{E%%K{’I}IG 3DIEME R TADITW
HMInhbsBHELLIYMEINLE, 7-(4-Fa
Xy /40 )-5-2a08-1,3- Ve Vo -
3-AFr-2H-4 v V-r-2-%v864%
(00236=nr) E3INKMRILF PY 22180
WMEET—HIKLT DL, BRLEWTHLIRENEK
558 (58%)2x%0513%; n.p.
180T (2-Fa.2/—-n),
ST 1 B A (C,gH, ,BrCeNNaO, ):
C,4750:H,299;:N,3456

175 -

RUA:C,4764:H,334;N,327
# 65
2-73/-3-(4-20axy/a0)-n
STFANRVAEYEEM, F LYY Al, kN
(4:1)

CoteWid. #16 3DILEMEAN T AD
KHrnohasaBEITLbmwmMaIhs, 7-(4-
Zeaxy/SAN)-3-2FAr-]1,3~-Dk
2-2H-4yVF=r-2-4+280%(0027
FN ) EINKRIEF YO 21 80nth—1K

11 o0CTHEEmME), ,
R (0155133Ma03'0.25520-0.5031'180):
C.5193;H,436;:N, 346
MRyt : C,5192;H,426:N,350
67
2-7T3/-3-(2,4-Y20a~rsqr)
T A FANLEER, F Y Y Aty 2 -
TR = (1:1)

Lotehit. fl6 3DAMEART 220
CHIWoh D HEICLbAKEINE, 7 - (2,4
-YZ28ay/4r)-1,3- Y a -3 -
AFAM-2H-A4 v F-r-2-xv112%Y
(0035~ ) L3NKIMRILF + Vo 4l 80ne
E—HMRC T HLBRIEAWTHLROHEEYS S
3 (588 )MHLNLDL;:mp. 125C (@
BER) (2-Fa.t)—n),

A4 ¢ BEI T (C, gH, ,C¢,NNaO H0):
C,5430:H,476;N,333
G : C,5400:H,466;:N,33)
Fles
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2-75/-3-(4-l=a«‘7-/4,|,)-5

Zoa-a-AFrrdrm TrY LW
zofcewrt. M6 30kEBERRT 72D
CHWohBFREC L VBRI NE, 7- (4 -
ann&7¢4~)-5-9aa-ld-#tF
a-3-4Fnr-2H-4vV-nr-2-5v
439 (0013€r) &3 NKMIEF DDA
120 —#MiKT e, REOMKK4L2 IHHO
h.zhgzT7er L. FRAL, FRT®
WL, REETHY 794 CBEBRTHER
FlLawTH>LREMFT4L1 9 (85%) WL
ha:mp. 155-170T (M),
S4F ¢ M B (C,gH, ,C0,MNa0y):
C,5336;H,336:N,389
@ C,5355:H,350;N,382
w69
273/ -3-(4-FoeXrs/4n)~xy
LU, TFALT AT N
CAFAFEALLTIFS00atPD2 -T 1/

c3 - (4-FaoeRvr/SAar )Ly

ERAYTH>IECKELYS 33 (38 %) MA
bhad ;ion.p.162-165C(988x%/—n
KEW ).
£ 47 : %M (C, gH, ,BrFNNa0,):
C,4951:;H,312:N, 361
Rif: C,4929:H,314:N,350
w71
2-T3/-3-RSAASCE R, EOM
2-T3I/-3-Rv/AaarxryE€r68. F
FY Y L6369 (0021 )HMKLIOO
wPCBWMLeET., K10 0aFPKIMRAENDL
K#HH 2949 (001=r)nERLAETH
mam+a, BEbRUE TAHMNHADR L, BEY
1 oML, LTAWMEFEL., brx¥
-EME-—FAnLBREATAE. M4 48
MBHLNBim.p. 965 -140C,
A4 ¢ Bt ( CyoH, N0gZn):
C,6279:H,422;N,488
RYE: C, 6278 H, 417N, 484
w72

‘?ﬁﬂﬂﬂsz-126124 an

35638 (01®Ar)DAFY)—Fa3VLTF N
3209 (02 )TREL. FUARKET
2 4K T A, REMEFAL. FPETK
35 ¢ ~EXT L, LTALEAKESTFACLE
PRH, KCHW. BT &/ -+ OBHET
At HRILEDTHHLLEDOSRW2 6.8 8
(748 )2#860%; o.p.
S8t MM (Cp,H, ¢BrNOy):
C,5637:H,445:N,387

107-109%C,

Jpiiti: C,5622:H,442:N,387

F 70
2-73/-3-(4-7axxy/4r)-5
-7ata-a-pFrAvEIER, F YD
4t

oSt we 3D E AR T HHKC
BLbhAaFEILIbMNINL, 7- (4 -7
ce~Ny/4r)-5-7r%8E-1,3-VEl
n-3-l%~-2ﬂ-47¥—~-2-xwﬁ
1259(0036%r) 03 NKkRILF LY
Yal20alt—HICTHLBMENREMTDEN

2 -7 ) =3 - Ry SArrd iR, VvE

7",

Fa®yTri=0ustl, —KHOY
BMLCHWPBELABAIZ K35 0mPC2 -7
3/ -3 - Ry /ANy IER, FPY) UL
M, —Kk#M2098 (007%r)sIURK
BMRF Y4569 (0053%A) HEWLR
Bk, MAF ks 5 RCEHLT LI =7
AX7KkHE8 S5 3 (0.035%A) BEMLAAT
mWMMET s, BMET®R. 230 —c¥w2< D
70CETMBL., 50CETTRBIRH/EHL. F
BICEYBROE, Py —FT A FNVT VI =N
THN, RATBA A+ 7K1 0 0mtP TREL.
so0CEtTmmL., FRAKIYRDD, FRT—
2EKRNWTAFATAI —ATHEN, 56TT
G+ e, MRILEMTDLHRENH KOS
(78¢)#WobNE i m.p. 19 3T(HHE).
A ¢ BHALNE (Cy gH, gACNO ~H,0):
C.5406:H,486:N,420

F4E: C,5377:H.446:N,415

73
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A\l
2-75/-3-<’~—<yeymm. s

(2:1), =Kk
K100l 2 -T /-3 -"v/4ax
YEMR, FPY O A, —KkH] 1.8 G
(0CO0d=Er))AMLAREFBL, PME K
25 PICHIMB_HAKMYS 28 (0021
r) BERLABETART S, BObCHREORE
BRETATE, BEYEIOKSHMMeEL. i
REFRCIORD, KEAFArTAras —nTH
n. BT, ARLAWTS 2 RABGEE
10293 (89%)%nWONL;mp. 166°T
(7).
A4 : BHRMH (CyoH, gN,0,Cu):
C.61.06:H,444:N,475
Ry :C,6095;H,417;:N,475
74
2-7T3i/-3-(4-7nexXy/q4r)xy
CrHEMR, F b)Y A, 15kt
bAx237¢0LZFATAa2Z~-L0T9 ¢
ODHBEREY~T - (4 - ToeXr/q4r) -

13 L BRREWE LDUBTMED, Ko
Tﬁmﬁ%tlﬁﬂﬂmmﬂfb.mﬂﬁmtﬁ
RLTRBEMBEDERC., FRTRETICAS
THLRIADS 225y OnWBOLAL, 25 v
9&.29y919W939477°€h1—?
MESMTRS ) ~{LT 2, BtheMHiERICE S
ir%ﬂ?b&ﬂﬁﬁ%%ﬁ7esoﬂ$fﬁ6
hb . m.p. 284-286T(9K),
S8 : B W (C,gH, NO, BrNa):
C.4702;:;H,368;:N,366
RUMR:C,4774:H,357;:N,366
75
2-T3/-3-(4-Fazxxrsqnr) -5
S7eaNyEYEM, FP YO A, —KIMY
T 4DFETHNWT. 7-(4-Faey
SAr)-5-7288-1,3- Yk pra-2H-
1Y F—r-2 - 2HBBYWTHL2HEN
RNEET D imp. 261 -63T(Hm)
A7 2 B (C gH, NO,BrCg):
C.,4409;H,296:N,343

' 14/862-126124 (12)
1.3-2eta-2H-q4vpr—n-2-2
3449 (L0=r)TmMADL, HREES TG
L. RORGOMZhT®D, 50 sk L
TOKBRIEF Y4808 (20=er)x—[
AME D, RECEBRERAEMMA L, % EKx
KT&&%&TL.HM§36%1§M&U.v
y7reTLCHHAMIME (TLCRBEME
LTS%ﬁmfo-NVKVEMMTVUﬂV
rTV - EEBRET D, ERYBBACHLY
?-73/-3-(4-7=%<774h)&7
YR H 0.4 00ORe tHEH+5), T'LC
TV tRHBRMEADE 2 4 ¥ F—ADTAW
RRBFET ORI CHLZLERT, REWE
35TETRHL, Y47 Farz—513 2
CTMmA D, HEWET 8 - 1 285 MREL . 4
MEFBLTRDD EBMENDHI I SOIRET
wohs,

R LAEKEZ 404 Y vaOMenteen
YOV TE, AHMIN A MER DT, 85 4
Aheyx gl S EKRKOBRBM~, #MAERY

KU :C,4385:H,291;N,336
16
2-7T3/~-3-(4~Faexrsq4r)-5
-4:=<7¥7ﬁ&,:%p:zim

PAFARALTIN4000PIC2 -T S/
-3 -(4-~FJoeRy/q4r)-6-2u0n~
yH R, F b)Y LM, —KHNW4 099
(012 )2BMILART. 39T 2320
3(02=n)CafL. RATEMABE T —
R+ H, BHENKI S5 6 P~FEAL, Btk
NEBICHRIET D, AECEFACL bikw, K
TN, K2 F/ -2 b BrRATHE, BE
ket THhAaRE@EE3 629 (913 )NU5
b imp. 92-94T,

A7 Bt WA (Cy,H, (BrCeNO,):
C,5148:H,381:N,353

Wit : C, 5134:N,368:N,355
w77

bR EKFPMH I NV —2 %, 2120
T40BHMAT AL 2-T/-3-(4-
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TaeRy /AL )N L HRDF P ) UL
SEREIZSUCLUTOESWA (pH=¥H70) T
MUL. B2 IVREDHIE P2 RrAMHO
BRI Sem® QEMIC2 ) —afd 9 (BEDH
200 )x@AHLE. AEBALOOERARS
HH2~axMTHET D2 ~4 BT S,
COMMEBHEBI O Y —25BHEL DK
MR 2D, '

78

AT 170 ERFPNAT. Hl1OEH. T%b
HL2-T$/)-3-Rv/Ar_"yE/EBEMDF
PO A S E LTREBADLE., WS
LREHEBCHLON D,

79

BT TOHERENWT, FISOLEW. T4b
2 -73I/ -3 -Ry/ArRryH4YERETF
AMIAFAETEHEYMALLTREIRADE., #HH
LRENWLObN B,

#80

M7 TDHELCEAWT. #IS SDOILEWM. T%

F82OFECENT. F1DLEW. T2b
L2 -T3I/-3-RSAVERDF L YO L
MTEREDRLELTREMI D EMI L HKIEHE
RECWL LN B,

#1184

$l1 -7 6T HMOILSWEH S 3 DHE
THRERLDE. MHPLBEHLOOUERMYE S
hdan,
wWes

W21E74, TabDHL2-TI/-3-(4
c7eeRITARN)RIAEERDF MY Y L
WSRO TORRAWA(pH=70) T
AKPMiK2 Y ~4THDT. "Pharmaceuticel
Compositions and Mathods of Administra-
tion" TLTREMIN A SO BRIk
BEHCEETh A LDE. 7Y —2m4 9 (BH
WL 2007 )OWT. e+t TrEAMH~KLET
BE,. AP IURKREOL Y ZERLDIHMEL
DLYRERERT B,
mea

' 1570862-126124 (13)
HBH2-T3I/-3-(4-2Frxv/qr)
-5 -20 a8 H U BERADF LYY LEETEY
BRELTMNER L HE, I EHRELDLOLN
3,

81
Fll~T76DtEBONWTNn(RTT~80
TTTHKEHLASOUN) BB HELELTH
TTOHFELEWTRBTIEILHIERE,NLD
Rt MEAINY B,
#8e2
RLAXFM2 1 IV T 40N, T2b
L2-73I/-3-(4-TaexRv/4r)x
YHNEBDF ) Y aHSHTETIUUTO
REeEHCTWHNIAZE Foyrr iy, BIM#K
ERERTHE LA ARMBIOEMMHL Som° D
HNEe Feyris g (BEWR2005 ) THR
ET2L. MALAEORHRNNERY 2 ~ 4 6%
MTwmE b2~ 4EMKE, TOH®I LT EH
De FaerzeifHT 2LILCERIRS,
#1183

A sOHELBPNT., H1OoL8D. TZ2b
$2-T3I/-3-Ror /AR dsROF
PY AT EEDRELTHRERLIHE. W
rEREDERCUBEINSD,

787

M1 -T760LDNhLEELeHWLHI85DN
ETHMERAONABESLRMAI T LU RIEDR
wAMBEI NS B,
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&

% RL
1 -H
2 -H(B)
3 Nat(E)
4 Na*t(®)
§ -C,Hs
6 Na*(D)
7  K*(D)
8 -C,Hg
9 -H

10 Na*(D)
(o5%)

#

s RL

11 -H

12 Mgtt(H)
13 Catt(G)

14 Na*(D)

15 Ha*(D)

16 Na%t

17 Na%(D)

18 Nat(C)

19 Na*

20 Na*(a)

21 Na*

22 Nat(a)

23 Nat(B)

24 Na*(B)

25 Na*(G)

26 -H

27 Na*(a)
Page 640 of 752

R?

5-Cé
5-OCH,

-H
-H
-H
-H
-H
-H

R3

R
RS
(‘:ﬂcooal
R2 N<§:
c=0
X
Y
R R RS X X raA (T) BHXK
-H -H -H -H -H 122 *F4126635 A3
-H -H -H -H -H 85-87 . 6
-H -H -H -H -1 265* ' 7
-H -H -H -H -H - ¢ #8
-H -H -H -H -H 77-78 ' 79
-H -H  -H 4-C¢ -H 265* ' #1104
-H -H -H -H -H - ' ¥16
-H -H  -H 4-Ce¢ -H 101-102 ' we 1
-H -H -H 4-F -H 136-137 ' w22
-H -H  -H  4-F -H 240-250% ' w23
R* RS X ¥ HWA(T) BH 3
-4 -H 4-OCH; -H 117-118 X5 4126635 124
-H -H -H -H 150-190 . #9125
-1 -H -H -H 160-240* ’ 9126
-H -H -H -H 254-2555 : w27
-H -H 4-F -H 140-160 #F 2093027 #i1
-H -H 4-Ce -H 262 : #l2
-H -H 4-SCH; -H 244-247 KB 4503073 4
-4 -H 4-SCH; -H 259-260 ' %i10
-H -H 4-SCH; -H 241-244 ’ P12
" -H -5 -H 206-207 OX-Fn AT AFAVFN FIAPIA
(1984) 27, 1379-1388 # 143
- -H  4-Br -H 285* * - @158
-H  -H -H -H 235-238 ' #1455
-4 -H -H -H 252* . 144
-4 -H 2-Ce 4-C¢  235-240%* : 162
-H -H 4-3CH; -H 225-260"* ' 168
-H -H  4-CH, -H 118-120%* ' #1167
- -H  4-Ce -H 237-240 ’ 176
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(o32)
%]
s R!
28 Na*(B)
29 Nat
30 Nat(a)
31 Na*(B)
32 Na*(D)
33 Hat
34 Na*(B)
35 Net(D)
36 Na*(B)
37 Nat
38 Nat(F)
39 Hat
40 Na*(B)
41 Na%t
42  Na*(D)
43  Nat(B)
44 Na‘(B)
(o3%)
&l
~ &
45  Na*
46  Na*(B)
47 Ne*(a)
48 Nat(a)
49 Na*
50 Nat
51 Nat(a)
52 Na*(I)
53 Nat
54 -H(C)
55 Na*(C)
56 Nat(B)
57 Na*(a)
58 -H
s9  Ne*(@)
60 zat?(B)
61  -C,H,
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3588 62-126124 (15)

R? ' R? R_‘ R_-"_ X Y MR (T) i
5-CH, -H -H -H 2-Ce 4-Ce 185-188 X -Fr FT T4V FIRFY4
(1984) 27, 1379-1388 #172
5-C¢ -H -4  -H 4-Br -H 264-266" : #182
5-OCH, -H -H  -H 4-C¢ -H 215-220 : #9165
-H -H -H -H 2-C¢ 4-Br 125-130 ' #1164
5-C¢ -H -l -H  2-C¢  4-Br 235* ' #1185
5-CH, -H -4 -H  4-Br  -H 267-270* ' w171
5-Ce -H -B -H 4-1 -H 275-278* ' #7183
5-F -H -8 -H 4-Br -H 244-247% ' w1717
5-Br -H -H  -H 4-Br -H 268-269% ' #1187
5-0OCH,  -H -H  -H 4-Br -H 245-250% : “166
-H -H -4 -H 3-Ce¢ 4-C¢  260-265% ' 163
-H ~-H -H -H 4-F -H 260* ' #1154
-H - #-H4-OCH, -H 230-232% :f‘:;::) Z. }f:g-':a:;zs; '1):9
5-C¢ -H -H -H  -H -H 260" ’ #1148
-H -H -4 -H  2-C¢ -H 260™ . #1155
-H -H -H -H 3-C¢ -H 259-260" ' #1156
5-F -H - -0 -H -H 253* ' b4 146
R? R3 R‘ RS X Y mA(T) LA
-H -H - -H 4-CH, -H 264-2645 ‘(’T;;':')’Z_ f:;s/-’:,;ag;ﬂ::;
-H -H -H -H 4-CF, -H 265* ' 151
-H -H -H  -H 2-CH, -H 268-272* , #152
4-C¢ -H -H -H -H -H 229-231 * # 147
5-C¢ -H -4 -H 4-Ce -H >260* . #1181
5-F -H -H -H 4-F -H 118-124 ¢ w175
5-F -H -H  -H 4-CH, -H 239-244 ' 174
5-F -H -H -H 2-Ce¢ 4-C¢ 215-217 . 178
-H -H -4 -H 2-CH, 4-CH; 2z40™* . 161
5-C¢ -H -H  -H  4-0H -H 87-90 ' #1184
5-C¢ -4 -4 -H 4-CH, -H 259-260 : #180
5-Br -H -H. -H 4-Ce -H 270-27§ ' #1186
-H -H -4 -H -1 -H 280-282 N #i159
-H -8 -CH; -CH, -H -H 144-146 f‘l';:;')’g:f;_ﬁ"; roe
-H -CH,4 -H -B  -H -4 95-103 : #1s
-H -H -H -H -H -H 144 --
5-Cg -H -H -H - -H 80-82 --
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(o5%)
5 SR R
Te2 Nat(A)(D) -H -CH,  -H
63 Nat 5-F. -CH, -H
§4 Na' 5-C¢ -CH, -H
65 Nat(A) -H ~CH,CH, -H
66 Nat(a)() -H -CH, -H
67 Na* () -H -CH, -l
68 Na* 5-C¢ -CH, -H
69 -C,H, -H -H -H
70 Na* 5-F -CH, -H
71 za*?t -H -H -H
72 -Ag(OH),(D) -H -H -H
73 cu*t(D) -H -H -H
74 Nat(¥) -H -H -H
75  Nat(D) 5-Cé -H -H
76 -C,H, 5-Ce -H -4
3 _
* -5

(
!

A)= 025 H,0 =075 H,0 (Ey= 1.5 H,0
B)= 0.5 Hzo (D"' .Hzo m- 175 Hzo

REREO0BNF L URBSZNNR

4-Br
4-br
4-Br

‘;ﬁﬂﬂ 62-126124 (16)

l; ML (T) BHXM
-H 130-140 --
-H 155-170 --
-H 175-180 --
-H 140-145 --
-H 245-247" --
4-Ce¢ 125 --
-H 155-170™ --
-H 107-109 --
-H 162-165 - -
-H 95-140 --
-H 193* --
-H 166* --
-H 284-286%" --
-4 261-263* --
-H 92-94 --

Q=2 H,0 (I)-.5 CHyCH(OH)CH; R',R%R’R,R’ Xsru¥n
)= 3 H0 ()= .CHyCH(OH)CH,3 K[ CHHE6OTHE.

7)) —aMK -EEWA (PHpE=70) EBHR

1. MiRHERY
® %
AFASra—x 1 5KFUa)

AFAIreF-20 157K
AFrgresF-20I[c)

TeFrl 5/710)4)

«FTWA Tra—rle
APy sx, N F. ()

EYM(A)

gesm U.S.P. (h)

ZYV A 'JRFTV—~H()
27T vM, N.F.(J)
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16.0
24.0
400
20.0
50.0
50.0
100
50.0
500
25.0

B

2 KHERED
B B
4 - o RAERAFAIATAY () 1.8
4 - VaryREERS e CrzaFr(l) 0.2
rAMTAI=0 L <SRV LM 15.0
A 2 K 6430

a8t 1000.0

3. f&f’iwﬂ----'---°~---'- HO®
BaNHE:

wERLA (L1 )EREL. REMrEMT
A2 TB8OCKKEDL, THENT, RER LK
E8STEMBLCBESNL. ¥ABRTAI=04
T /RO LEMATCAMELKALTRERNT S
(LR 2), 85 CITHELAMB~KIAEM
ATKPMBY 2 ) -~ gD, BUHHUTHAUO
WE, ARZ2 ) —Lh6HRBETH—KHIRS
25,
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.

7Y — oMW -BS%B ( pHr3 siKiE)

EBH
L om
89 &
RetmALEL EathALEL
' (335.09)
2 Kk 18
L£REMF Yo" . 10
Facrs@Brrioat* 10
A A=K 6320
FART A=Y awsR YDA 150
HCe(pH3.5 KM+ 5D | NBHK) 160
4 B 10000
3. fg(@m'& o 060 8 688 86 000 000 a7 =
BEHE

RAWALHELTH A, ARLEREMAT

pH 3 5KCET 5,

CaeWAL XUBOE:

a)TiU=~N/N7—rS§® TAVZ—r#H
(z2a2~-o¥—-4 08817,y >, P.O.Box 351)

x) AFr AR5y, NF,. ¥ Fvarnr
7F—3a25 0481 6HEM

¢) Faer A5y, F FysFar TF
—123 04 M1 6IEBM

w) ¥4 -#2K®, 7. 74, vrrr-

Crr prt=—H(23XFHY b 06855,

/=9 F =2, 9474 - KR} —¢}
30)
Y 4-erorvgABMEoH -7 TR
HERFRTH 5,
YO gRBEMFIrIOLLSa e I Y
VAR MERBTTEERELTAHANTS
5,
EbMaeA B -RLewmC
o4 2 LAy
efFapyvrFatara—x, N.F, (a) 20
K 480

RITROINDIEMMH ¢ o o o o oo o o oF 7
REeHik
EMAkEH8 0T TMRT L, KERACH

‘ﬁana 62-126124 (17)
®

) TAYIZ—A Sanr—tSSE-20,
TAY I —r~iH .

) TAYI—0 /mﬁA®,TxU=—N&
1]

) 7Y =7a25:2:® Fuypa-a
Ho

o) sara—n C8-50®, saru(=a

-3-210010, =a2-3-2, =74

Jyry7T_R=a—-51)H
t)ﬂ5w7#az®,ani&ﬂ
g)ﬁ4F—N®,94b= rIvrg (=
-3-210017, =a=—-3-=2, &=
TR=2a2-277, Yr3H—vipgX)n
h) KEEBHF B2 1K (1984)B

1) +5v>+8.D.®, toxyy

TV
Hvt=z=—H(=a2—-—vr—-v4 07109,
NAuF AV, AAYTIE9AYT A R}
y=-t+)
IV Y FvaFa 7F—32504 H16
B %%

BLTRALHED. COB~RDOLNE Fa sy
Frern -XEMAL. HOMRIEEES ~ 24
LbhatTHREERT B, Yrrfl@eonr b~
EAL. RhTZhrl121C.,
158MA—b2sv—7T2, BHDHEMLT
BOBMLTEARRETE S,

E-RRAaWC :
a) > bra /s —nr,

1 5 peig T

m—pavapp (7797

19899, VA4~ by, == F
ZFY—+ 910)M
7 rRE¥OWM-EEWMD

gev+ey ., U S.P.oz2zaitpreX ] T

BRPEINLEHWEO AT HBT B,
1% o) 8 (@

MUVC, REEnw=92ah b6y lOeEN
THWT, LA, B, CrrODOoMSICE
AAvEbaHdE, R, x4, T4
(Hollend, J.M.) bt B bt vyaayq1 7T
vF TFIAN FTarwzadq
272-280(19RANVCR/WAINA LFERDS

72:
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THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of

Shirou SAWA et al. : Mail Stop: PCT

Serial No. 10/525,006 : Attorney Docket No. 2005 _0232A
Filed February 17, 2005

AQUEOUS LIQUID PREPARATION CONTAINING

2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID "SilONER N AUTRZ-

[Corresponding to PCT/JP2004/000350 Ut BV DEFICIENC: 1, -

Filed January 16, 2004] - HISPAPERTO DEF(:
i H0 15-0975.

PATENT OFFICE FEE TRANSMITTAL FORM

y Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir: THE COMMISSIONER IS AUTHORIZED
TO CHAR™E ANY DEFICIENCY IN THE
Attached hereto is a check in the amount of $130.00'F&%6V\%Lﬁ Patent'Qffice-fedstelating to filing
the following attached papers: ACCOUNT NO. 23-0975

Late filing of executed Declaration ............................ $130.90

A duplicate copy of this paper is being submitted for use in the Accounting Division, Office of
Finance.

The Commissioner is authorized to charge any deficiency or to credit any overpayment
associated with this communication to Deposit Account No. 23-0975, with the EXCEPTION of
deficiencies in fees for multiple dependent claims in new applications.

03/31/2005 GFREYL 00000034 10525006 Respectfully submitted,
01 FC:i617 130.00 07 Shirou SAWA et al.

| By l/()ﬂ»(,\,é/('u&/&/f/

Warren M. Cheek, J(Q
Registration No. 33,367
Attorney for Applicants

WMC/dik
WENDEROTH, LIND & PONACK, L.L.P.

2033 K St.,, N.W., Suite 800

Washington, D.C. 20006-1021

Telephone (202) 721-8200 [Check No. (0 1530 ]
March 28, 2005 2005_0232A
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ITED STATES PATENT AND TRADEMARK OFFICE

In re application of
Shirou SAWA et al. :  Mail Stop: PCT
Serial No. 10/525,006 :  Attorney Docket No. 2005_0232A

Filed February 17, 2005

COMMISSIONER IS AUTHORIZED
NG R OMO BTN E T ACE I AT HAR‘GIE ANY DEFICIENCY IN THE

2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC Aﬁ DCOR THIS PAPER 10 DEPOSIT
[Corresponding to PCT/JP2004/000350 ACCOUNT NO. 93.0975.
Filed January 16, 2004] -

SUBMISSION OF EXECUTED DECLARAITON

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Enclosed herewith is the required Declaration for the above-identified application which
was originally filed without an executed Declaration.
Also enclosed is the PTO surcharge of $130.00 required by 37 CFR 1.492(e).
It is respectfully submitted that the application is now complete, and early indication
thereof is now requested.

Respectfully submitted,

Shirou SAWA et al.

By Wt tlasd)
Warren M. Cheek, Jr
Registration No. 33,3
Attorney for Applicants

WMC/dlk

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
March 28, 2005
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, Res'd PGI/PTO 17 FEB 2005
: 10/525006

Effective March 1998

'Y

Rev. 5/30/01

DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION

(X) Original () Supplemental () Substitute (X) PCT () Design

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as stated below
next to my name; that I verily belicve that I am the original, first and sole inventor (if only one name is listed below) or an original, first
and joint inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is sought on the
invention entitled:

Title:_AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

of which is described and claimed in:

() the attached specification, or

(X) the specification in the application Serial No. , filed _February 17, 2005
and with amendments through (if applicable), or

(X) the specification in International Application No. PCT/JP2004/000350 , filed January 16, 2004 , and as amended
on (if applicable). .

I hereby state that I have reviewed and understand the content of the above-identified specification, including the claims, as amended by
any amendment(s) referred to above.

I acknowledge my duty to disclose to the Patent and Trademark Office all information known to me to be material to patentability as
defined in Title 37, Code of Federal Regulations, *1.56.

1 her‘eby claim priority benefits under Titlc 35, United States Code, '119 (and ' 172 if this application is for a Design) of any application(s)
for patent or inventor's certificate listed below and have also identified below any application for patent or inventor's certificate having a
filing date before that of the application on which priority is claimed:

COUNTRY APPLICATION NO. DATE OF FILING PRIORITY
CLAIMED
Japan 2003-012427 January 21, 2003 Yes

I hereby claim the benefit under Title 35, United States Code '120 of any United States application(s) listed below and, insofar as the
subject matter of cach of the claims of this application is not disclosed in the prior United States application in the manner provided by the
first paragraph of Title 35, United States Code '112, 1 acknowledge the duty to disclose information material to patentability as defined in
Title 37, Code of Federal Regulations, '1.56 which occurred between the filing date of the prior application and the national or PCT
international filing date of this application.

APPLICATION SERIAL NO. U.S. FILING DATE STATUS: PATENTED, PENDING,
ABANDONED

And I hereby appoint Michael R. Davis, Reg. No..25,134; Matthew M. Jacob, Reg. Nq..25.154; Warren M. Cheek, Jr., Reg. No..33.367;
Nils Pedersen, Reg. No. 33,145; Charles R. Watts, Reg. No. 33,142; and Michael S. Huppert, Reg. No_40,268, wgeﬂ!‘cr=cnnspitu_fc the
firm of WENDEROTH, LIND & PONACK, L.L.P., as well as any other attorneys and agents associated with Customer No. OE(ETB
prosecute this application and to transact all business in the U.S. Patent and Trademark Office connected thérewith

Phereby authorize the U.S. attorneys and agents named herein to accept and follow instructions from Iwatani Patent Office, as to any action
10 be taken in the U.S. Patent and Trademark Office regarding this application without direct communication between the U.S. attorneys
and mysclf. In the event of a change in the persons from whom instructions may be taken, the U.S. attorneys named herein will be so
notified by me
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Direct Correspondence to Customer No:

a

000513

Direct Telephone Calls to:

WENDEROTH, LIND & PONACK, L.LP.
2033 "K" Street, N.W., Suite 800
Washington, D.C. 20006-1021

A\
N

Phone:(202) 721-8200

PATENT TRADEMARK OFFICE Faxi(202) 721-8250
Full Name of FAMILY NANE FIRST GIVEN NA SECOND GIVEN NAME
First Inventor _ SAWA Shirou
A %
Residence & cary STATE OR COUNTRY COUNTRY OF CITIZENSHIP
Citizenship Kobe-shi - €><) Japan Japan
A
Post Office ADDRESS . . CITY STATE OR COUNTRY ZIP CODE
Address 366-1-105, Minamibefu 4-chome, Nishi-ku, Kobe-shi,
Hyogo 651-2116 Japan
Full Name of FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
Second Inventor. FUJITA - el
Residence & Ty A : STATE OR COUNTRY COUNTRY OF CITIZENSHIP
Citizenship Kakogawa-shi - @( Japan Japan
Post Office ADDRESS CITY STATE OR COUNTRY ZIP CODE
Address 439-7-305, Hiratsu, Yonedacho, Kakogawa-shi, Hyogo
675-0054 Japan
Full Name of FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME -
Third Inventor
Residence & Ty STATE OR COUNTRY COUNTRY OF CITIZENSHIP
Citizenship
Post Office ADDRESS CITY STATE OR COUNTRY ZIP CODE
Address
Full Name of FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
Third Inventor
Residence & cIry STATE OR COUNTRY COUNTRY OF CITIZENSHIP
Citizenship
Post Office ADDRESS CITY STATE OR COUNTRY ZIP CODE
Address ' .
Full Name of FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
Third Inventor
Residence & crry STATE OR COUNTRY COUNTRY OF CITIZENSHIP
Citizenship
Post Office ADDRESS CITY | STATE OR COUNTRY ZIP CODE
Address
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Full Name of FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
Third Inventor

Residence & Ty . STATE OR COUNTRY COUNTRY OF CITIZENSHIP
Citizenship

Post Office ADDRESS ary STATE OR COUNTRY Z1P CODE
Address

1 further declare that all statements made herein of my own knowledge are true, and that all statements on information and belief are
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment,- or both, under Section 1001 of Title 18 of the United States Code, and that such willful false
statements may jeopardize the validity of the application or any patent issuing thereon.

Shirou Saw‘a . . March /4, 2008
1st Inventor . i Date _ -
Shirou SAWA

2nd Inventor Shuh@l FuJ 1 Ta * Date MOU’&}] i 4 2 )-005‘

Shuhei FUJITA

3rd Inventor : : Date
4th Inventor } : Date
Sth Inventor Date
6th Invcnt.or Date

The above application may be more particularly identified as follows:

U.S. Application Serial No . Filing Date February 17, 2005

Applicant Reference Number S30F1252(US) Atty Docket No. 2005 0232A

Title of Invention AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-BROMOBENZOYL YPHENYLACETIC ACID
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Bib Data Sheet

A0 R o

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria,
WWW.OSpto.

ia, Virginia 22313-1450
. GOV

CONFIRMATION NO. 1756

SERIAL NUMBER
10/525,006

FILING OR 371(c)
DATE

03/28/2005

CLASS
514

GROUP ART UNIT
1615

ATTORNEY
DOCKET NO.

2005_0232A

RULE

APPLICANTS

Shirou Sawa, Kobe-shi, JAPAN;
Shuhei Fujita, Kakogawa-shi, JAPAN;

Gl CONTINUING DATA kkhkkikkkihkkhhkhkhihkkhhihid
This application is a 371 of PCT/JP04/00350 01/16/2004

** FOREIGN APPLICATIONS ***ssssssmssnssnss
JAPAN 2003-12427 01/21/2003

Foreign Priority claimed

.| yes Uno

35 USC 119 (a-d) conditions [] yes O no O Met after

met Allowance
Verified and
IAcknowledged

ADDRESS
513

STATE OR SHEETS TOTAL |INDEPENDENT
COUNTRY DRAWING CLAIMS CLAIMS
JAPAN 18 5

Examiner's Signature Initials

TITLE

,Aqueous liquid preparation containing 2-amino-3-(4-bromobenzoyl)phenylacetic acid

CJ All Fees
0 1.16 Fees ( Filing )

FILING FEE |[FEES: Authority has been given in Paper ] 1.17 Fees ( Processing Ext. of
RECEIVED [No. to charge_/credit DEPOSIT ACCOUNT time )
1430 No. for following: 0 1.18 Fees (Issue )
U Other
U Credit
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DESCRIPTION

AQUEOUS LIQUID PREPARATION CONTAINING

2-AMINO-3-(4-BROMOBENZOYL ) PHENYLACETIC ACID

TECHNICAL FIELD

The present invention relates to an aqueous ligquid
preparation containing 2-amino-3-(4-bromobenzoyl)phenylacetic
acid or a pharmacologically acceptable salt thereof or a hydrate
thereof. More particularly, the present invention relates to
an aqueous liquid preparation containing 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof and an alkyl aryl

polyether alcohol type polymer or a polyethylene glycol fatty

~acid ester.

BACKGROUND ART
Benzoylphenylacetic acid derivatives including

bromfenac (generic name) of formula (I):

0 NH,
SRCA.
Br
of which chemical name is

2-amino-3-(4-bromobenzoyl)phenylacetic acid are known as
disclosed in JP-A-23052/1977 and its corresponding US patent
No. 4.045,576. 2-Amino-3-(4-bromobenzoyl)phenylacetic acid,

its pharmacologically acceptable salt and a hydrate thereof are
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known as a non-steroidal anti-inflammatory agent, and they are
effective against inflammatory diseases of anterior or
posterior segment of the eye, such as blepharitis,
conjunctivitis, scleritis, and postoperative inflammation in
the field of ophthalmology, and its sodium salt has been
practically used in the form of eye drops ("New Drugs in Japan,
2001", 2001 Edition, Published by Yakuji Nippo Ltd., May 11,
2001, p.27-29).

The eye drop as mentioned above is designed to stabilize
2-amino-3-(4-bromobenzoyl)phenylacetic acid by means of
addition of a water-soluble polymer (e.g. polyvinylpyrrolidone,
polyvinyl alcohol, etc.) and a sulfite (e.g. sodium sulfite,
potassium sulfite, etc.) (Japanese patent No. 2,683,676 and its
corresponding US patent No.4,910,225).

In addition, as an eye drop other than the above-mentioned
one, Japanese patent No. 2,954,356 (corresponding to US patents
Nos. 5,603,929 and 5,653,972) discloses a stable ophthalmic
composition which comprises incorporating an antibacterial
quaternary ammonium polymer and boric acid into an acidic
ophthalmic agent. The acidic agent described therein includes,
for example, 2-amino-3-(4-bromobenzoyl)phenylacetic acid.

Further, in Japanese patent No. 2,954,356, there is the
following description-"Benzalkonium chloride is a widely used
preservative in ophthalmic solutions. However, benzalkonium
chloride and other quaternary ammonium compounds are generally
considered to be incompatible with ophthalmic compositions of
drugs with acidic groups, such as nonsteroidal

anti-inflammatory drugs. These preservatives lose their
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ability to function as they form complexes with the charged drug
compounds”.

In these prior art references, there is no disclosure that
alkyl aryl polyether alcohol type polymers or polyethylene
glycol fatty acid esters are able to stabilize an agqueous liquid
preparation of 2-amino-3-(4-bromobenzoyl)phenylacetic acid or
its pharmacologically acceptable salt, and inhibit decrease in
preservative effect of benzalkonium chloride and other

quaternary ammonium compounds.

DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide an
aqueous liquid preparation comprising 2-amino-3-(4-
bromobenzoyl )phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof, which is stable
within a pH range giving no irritation to eyes and in which,
when a preservative such as benzalkonium chloride is
incorporated therein, preservative effect of the preservative
does not substantially deteriorate.

Another object of the invention is to provide a method
for stabilizing an agqueous liquid preparation of 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof.

Further object of the invention is to provide an aqueous
liquid preparation comprising 2-amino-3-(4-
bromobenzoyl )phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof and a preservative,

wherein, when specifically a quaternary ammonium salt such as
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benzalkonium chloride is incorporated as a preservative,
decrease in preservative effect of said preservative is
inhibited.

As a result of various studies, the inventors of the
present invention have found that, by adding, for example, an
alkyl aryl polyether alcohol type polymer such as tyloxapol,
or a polyethylene glycol fatty acid ester such as polyethylene
glycol monostearate to an aqueous liquid preparation of
2-amino-3-(4-bromobenzoyl)phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof,
the aqueous solution becomes stable within a pH range giving
no irritation to eyes, and change of the
2-amino-3-(4-bromobenzoyl)phenylacetic acid over time can be
inhibited, and furthermore, when the agueous solution contains
a preservative, deterioration in the preservative effect of
said preservative can be inhibited for a long period of time.
The inventors of the present invention have further studied
extensively and completed the present invention.

Namely, the present invention relates to:

(1) An aqueous liquid preparation comprising 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof, and an alkyl aryl
polyether alcohol type polymer or a polyethylene glycol fatty
acid ester,

(2) The aqueous liquid preparation according to the above (1),
wherein the alkyl aryl polyether alcohol type polymer has a
polymerization degree of 3 to 10, the alkyl contains 1 to 18

carbon atoms, the aryl is a phenyl residue, and the polyether
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alcohol is represented by the formula O(CH,CH,0):H in which X
is an integer of 5 to 100,

(3) The aqueous liquid preparation according to the above (1)
or (2), wherein the alkyl aryl polyether alcohol type polymer
is tyloxapol,

(4) The aqueous liquid preparation according to the above (1),
wherein the carbon number of the fatty acid in the polyethylene
glycol fatty acid ester is 12 to 18,

(5) The aqueous liquid preparation according to the above (1)
or (4), wherein the polyethylene glycol fatty acid ester is
polyethylene glycol monostearate,

(6) The aqueous liquid preparation according to any one of the
above (1) to (3)., wherein the concentration of the alkyl aryl
polyether alcohol type polymer is selected from a range of
minimum concentration of 0.01 w/v % to maximum concentration
of 0.5 w/v %,

(7) The aqueous liquid preparation according to any one of the
above (1), (2) or (4), wherein the concentration of the
polyethylene glycol fatty acid ester is selected from a range
of minimum concentration of 0.02 w/v % to maximum concentration
of 0.1 w/v %,

(8) The aqueous liquid preparation according to any one of the
above (1) to (7), wherein the concentration of the 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof is0.01 to0.5w/Vv %,
(9) The aqueous liquid preparation according to any one of the
above (1) to (8), wherein benzalkonium chloride is contained

as a preservative,
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(10) The aqueous liquid preparation according to anyone of the
above (1) to (9), wherein the pharmacologically acceptable salt
of 2-amino-3-(4-bromobenzoyl)phenylacetic acid is a sodium
salt,

(11) The aqueous liquid preparation according to any one of the
above (1) to (10), wherein the pH of the agqueous 1liquid
preparation is within a range of 7 to 9,

(12) The agueous liquid preparation according to the above (11),
wherein the pH of the aqueous liquid preparation is within a
range of 7.5 to 8.5,

(13) The aqueous liquid preparation according to any one of the
above (1) to (12), wherein the aqueous liquid preparation is
an eye drop,

(14) The agqueous liquid preparation according to any one of the
above (1) to (12), wherein the aqueous liquid preparation is
a nasal drop,

(15) An eye drop comprising sodium 2-amino-3-(4-
bromobenzoyl )phenylacetate hydrate and 0.01 to 0.5 w/v % of
tyloxapol,

(16) An eye drop comprising sodium 2-amino-3-(4-
bromobenzoyl )phenylacetate hydrate and 0.02 to 0.1 w/v % of
polyethylene glycol monostearate,

(17) A method for stabilizing 2-amino-3-(4-
bromobenzoyl )phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof in an aqueous
liquid preparation, which comprises incorporating tyloxapol or
polyethylene glycol monostearate into an aqueous liquid

preparation containing
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2-amino-3-(4-bromobenzoyl )phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof,
and

(18) A method for inhibiting decrease in preservative effect
of a preservative in an aqueous 1liquid preparation of
2-amino-3-(4- bromobenzoyl )phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof,
which comprises incorporating tyloxapol or polyethylene glycol
monostearate into an aqueous liquid preparation containing
2-amino-3-(4- bromobenzoyl )phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof

and a preservative.

According to the present invention, a stable aqueous
liquid preparation containing 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof can be prepared
by incorporating an alkyl aryl polyether alcohol type polymer
such as tyloxapol, or a polyethylene glycol fatty acid ester
such as polyethylene glycol monostearate into an agqueous liquid
preparation containing 2-amino-3-(4-bromobenzoyl)phenylacetic
acid or a pharmacologically acceptable salt thereof or a hydrate
thereof. Also, an aqueous liquid preparation of the present
invention, wherein a preservative is incorporated, has a
sufficient preservative effect.

Therefore, the agqueous liquid preparation of the present
invention 1is advantageously used as an eye drop for the

treatment of, for example, blepharitis, conjunctivitis,
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scleritis, and postoperative inflammation. In addition, such
aqueous liquid preparation can be used as a nasal drop for the
treatment of, for example, allergic rhinitis and inflammatory
rhinitis (e.g. chronic rhinitis, hypertrophic rhinitis, nasal
polyp., etc.).

The pharmacologically acceptable salt of 2-amino-3-(4-
bromobenzoyl)phenylacetic acid includes, for example, an
alkali metal salt such as sodium salt and potassium salt, and
an alkaline earth metal salt such as calcium salt and magnesium
salt, among which sodium salt is especially preferable.

2-Amino-3-(4-bromobenzoyl)phenylacetic acid and its
pPharmacologically acceptable salt can be prepared according to
the method as described in JP-A-23052/1977 (corresponding to
US patent No. 4,045,576) or by a similar method thereof. These
compounds can be obtained as their hydrate depending on
synthetic conditions and recrystallization conditions. The
hydrate includes 1/2 hydrate, 1 hydrate, and 3/2 hydrate, among
which 3/2 hydrate is preferable.

In the aqueous 1liquid preparation of the present
invention, the content (concentration range) of 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof is usually about
0.01 to 0.5w/v %, preferably about 0.05 to 0.2 w/v %, especially
about 0.1 w/v %, and it is preferable to appropriately vary the
content depending on the purpose of use and the degree of disease
to be treated.

The carbon number of the alkyl in the an alkyl aryl

polyether alcohol type polymer which is a non-ionic surfactant
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used as a stabilizer for 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof is approximately
1 to 18. Specifically, the alkyl group includes, for example,
methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, isobutyl
sec-butyl, tert-butyl, cyclobutyl, pentyl, isopentyl,
neopentyl, tert-pentyl, l-ethylpropyl, 4-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 1,2-dimethylbutyl,
2-ethylbutyl, cyclopentyl, .hexyl, cyclohexyl, heptyl,

isoheptyl, octyl, isooctyl, nonyl, isononyl, decyl, isodecyl,

undecyl, isoundecyl, dodecyl, isododecyl, tridecyl,
isotridecyl, tetradecyl, isotetradecyl, pentadecyl,
isopentadecyl, hexadecyl, isohexadecyl, heptadecyl,

isoheptadecyl, octadecyl, isooctadecyl, and isomers thereof,
among which octyl and its isomer (e.g. isooctyl, sec-octyl,
l-methylheptyl, l-ethylhexyl, 2-ethylhexyl, l-propylpentyl,
1,5-dimethylhexyl, 1,1,3,3-tetramethylbutyl, etc.) are
preferable, and 1,1,3,3-tetramethylbutyl which is an isomer of
octyl groups is especially preferable.

The aryl in the alkyl aryl polyether alcohol type polymer
can be preferably a phenyl residue. The polyether alcohol can
be represented by the formula O(CH,CH,0)H in which X is an
integer of 5 to 100, preferably 5 to 30, more preferably 8 to
10. The average polymerization degree is preferably about 3
to 10.

Among the above-mentioned alkyl aryl polyether alcohol
type polymers, tyloxapol having the following formula is

especially preferable.
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OR OR OR
R=(CH,CH,0) xH
CH, CH, CHs x=8-10
CH, CH, CH, m< 6
C(CH), CCHY, |, C(CH),

The fatty acid of the polyethylene glycol fatty acid ester
which is a non-ionic surfactant used as a stabilizer for
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