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TITLE
PHARMACEUTICAL FORMULATION FOR
BEDWETTING AND METHOD OF USE THEREOF

[0001] This application claims priority from U.S. Patent Application Serial No.
13/800,761, filed March 13, 2013, U.S. Patent Application Serial No. 13/847,940, filed on
March 20, 2013, and U.S. Patent Application Serial No. 13/560,665, filed on July 27, 2012.
FIELD

[0002] The present application generally relates to methods and compositions for
inhibiting the smooth muscles of the urinary bladder and, in particular, to methods and
compositions for the treatment of bedwetting.

BACKGROUND

[0003] Nocturnal enuresis, commonly referred to as bedwetting, is the most common

childhood urologic complaint and one of the most common pediatric-health issues. About
13% of 6-year-olds wet the bed, while about 5% of 10-year-olds do. Kids can feel
embarrassed and guilty about wetting the bed and anxious about spending the night at a
friend's house or at camp. Parents often feel helpless to stop it.

[0004] While in most cases bedwetting is just a developmental delay and will resolve
itself over time, it may last into the teen years and be very stressful for families. A small
percentage (5% to 10%) of bedwetting cases are actually caused by specific medical
situations. Bedwetting is also associated with a family history of the condition. Accordingly,
there exists a need for compositions and methods for the treatment of bedwetting.

SUMMARY

[0005] One aspect of the present application relates to a method for treating
bedwetting in a subject, comprising administering to a subject in need thereof a
pharmaceutical composition comprising an active ingredient comprising one or more
analgesic agents in an amount of 1-1000 mg per agent, wherein the one or more analgesic
agents are selected from the group consisting of aspirin, ibuprofen, naproxen, naproxen
sodium, indomethacin, nabumetone, and acetaminophen. The pharmaceutical composition
may be formulated for immediate-release, delayed-release, extended-release or combinations
thereof.

[0006] Another aspect of the present application relates to a method for treating
bedwetting in a subject, comprising administering to a subject in need thercof a

pharmaceutical composition comprising a first active ingredient comprising one or more
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agents selected from the group consisting of analgesic agents, antimuscarinic agents,
antidiuretics, spasmolytics, PDE 5 inhibitors; and a second active ingredient comprising one
or more agents selected from the group consisting of analgesic agents, antimuscarinic agents,
antidiuretics, spasmolytics and PDE 5 inhibitors, wherein the first active ingredient is
formulated for immediate release and wherein the second active ingredient is formulated for
extended release.

[0007] Another aspect of the present application relates to a pharmaceutical
composition comprising one or more analgesic agents, desmopressin and a pharmaceutically
acceptable carrier.

BRIEF DESCRIPTION OF DRAWINGS

[0008] Figures 1A and 1B are diagrams showing that analgesics regulate expression

of co-stimulatory molecules by Raw 264 macrophage cells in the absence (Figure 1A) or
presence (Figure 1B) of LPS. Cells were cultures for 24 hrs in the presence of analgesic
alone or together with Salmonella typhimurium LPS (0.05 pg/ml). Results are mean relative
% of CD40+CD80+ cells.
DETAILED DESCRIPTION
[0009] The following detailed description is presented to enable any person skilled in

the art to make and use the invention. For purposes of explanation, specific nomenclature is
set forth to provide a thorough understanding of the present invention. However, it will be
apparent to one skilled in the art that these specific details are not required to practice the
invention. Descriptions of specific applications are provided only as representative examples.
The present invention is not intended to be limited to the embodiments shown, but is to be
accorded the broadest possible scope consistent with the principles and features disclosed
herein.

[0010] As used herein, the term “bedwetting” refers to involuntary urination while
asleep in children after the age at which bladder control usually occurs.

[0011] As used herein, the term “an effective amount” means an amount necessary to
achieve a selected result.

[0012] As used herein, the term “analgesic” refers to agents, compounds or drugs
used to relieve pain and inclusive of anti-inflammatory compounds. Exemplary analgesic
and/or anti-inflammatory agents, compounds or drugs include, but are not limited to, non-
steroidal anti-inflammatory drugs (NSAIDs), salicylates, aspirin, salicylic acid, methyl

salicylate, diflunisal, salsalate, olsalazine, sulfasalazine, para-aminophenol derivatives,
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acetanilide, acetaminophen, phenacetin, fenamates, mefenamic acid, meclofenamate, sodium
meclofenamate, heteroaryl acetic acid derivatives, tolmetin, ketorolac, diclofenac, propionic
acid derivatives, ibuprofen, naproxen sodium, naproxen, fenoprofen, ketoprofen,
flurbiprofen, oxaprozin; enolic acids, oxicam derivatives, piroxicam, meloxicam, tenoxicam,
ampiroxicam, droxicam, pivoxicam, pyrazolon derivatives, phenylbutazone,
oxyphenbutazone, antipyrine, aminopyrine, dipyrone, coxibs, celecoxib, rofecoxib,
nabumetone, apazone, indomethacin, sulindac, etodolac, isobutylpheny! propionic acid,
lumiracoxib, etoricoxib, parecoxib, valdecoxib, tiracoxib, etodolac, darbufelone,
dexketoprofen, aceclofenac, licofelone, bromfenac, loxoprofen, pranoprofen, piroxicam,
nimesulide, cizolirine, 3-formylamino-7-methylsulfonylamino-6-phenoxy-4H-1-benzopyran-
4-one, meloxicam, lornoxicam, d-indobufen, mofezolac, amtolmetin, pranoprofen, tolfenamic
acid, flurbiprofen, suprofen, oxaprozin, zaltoprofen, alminoprofen, tiaprofenic acid,
pharmacological salts thereof, hydrates thereof, and solvates thereof.

[0013] As used herein, the term “coxib” refers to a composition of compounds that is
capable of inhibiting the activity or expression of COX2 enzymes or is capable of inhibiting
or reducing the severity, including pain and swelling, of a severe inflammatory response.

[0014] As used herein, the term “derivative” refers to a chemically modified
compound wherein the modification is considered routine by the ordinary skilled chemist,
such as an ester or an amide of an acid, or protecting groups such as a benzyl group for an |
alcohol or thiol, or a tert-butoxycarbonyl group for an amine.

[0015] As used herein, the term “analogue” refers to a compound which comprises a
chemically modified form of a specific compound or class thereof and which maintains the
pharmaceutical and/or pharmacological activities characteristic of said compound or class.

[0016] As used herein, the term “pharmaceutically acceptable salts” refer to
derivatives of the disclosed compounds wherein the parent compound is modified by making
acid or base salts thereof. Examples of pharmaceutically acceptable salts include, but are not
limited to, mineral or organic acid salts of basic residues such as amines, alkali or organic
salts of acidic residues such as carboxylic acids, and the like. The pharmaceutically
acceptable salts include the conventional non-toxic salts or the quaternary ammonium salts of
the parent compound formed, for example, from non-toxic inorganic or organic acids. For
example, such conventional non-toxic salts include those derived from inorganic acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid, sulfamic acid, phosphoric acid, nitric
acid, and the like and the salts prepared from organic acids such as acetic acid, propionic

acid, succinic acid, glycolic acid, stearic acid, lactic acid, malic acid, tartaric acid, citric acid,

3



WO 2014/018223 PCT/US2013/048627

ascorbic acid, pamoic acid, maleic acid, hydroxymaleic acid, phenylacetic acid, glutamic
acid, benzoic acid, salicylic acid, sulfanilic acid, 2-acetoxybenzoic acid, fumaric acid,
toluensulfonic acid, methanesulfonic acid, ethane dislfonic acid, oxalic acid, isethionic acid,

and the like.\

[0017] As used herein, the phrase “pharmaceutically acceptable” is used with
reference to compounds, materials, compositions and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of human beings
and animals without excessive toxicity, irritation, allergic response, or other problems or
complications commensurate with a reasonable benefit/risk ratio.

[0018] As used herein, the term “extended-release,” also known as sustained-release
(SR), sustained-action (SA), time-release (TR), controlled-release (CR), modified release
(MR), or continuous-release (CR), refers to a mechanism used in medicine tablets or capsules
to dissolve slowly and release the active ingredient over time. The advantages of extended-
release tablets or capsules are that they can often be taken less frequently than immediate-
release formulations of the same drug and that they keep steadier levels of the drug in the
bloodstream, thus extending the duration of the drug action and lowering the peak amount of
drug in the bloodstream.

[0019] As used herein, the term "delayed-release" refers to a drug release profile that
the release of the active ingredient(s) of a pharmaceutical composition is delayed or |
postponed for a given period of time (e.g., the lag period) after administration of the
pharmaceutical composition.

[0020] The term "immediate-release” is used herein with reference to a drug
formulation that does not contain a dissolution rate controlling material. There is substantially
no delay in the release of the active agents following administration of an immediate-release
formulation. An immediate-release coating may include suitable materials immediately
dissolving following administration so as to release the drug contents therein. In some
embodiments, the term “immediate-release” is used with reference to a drug formulation that
releases the active ingredient within two hours of administration.

[0021] One aspect of the present application relates to a method for treating
bedwetting by administering to a person in need thereof a pharmaceutical composition. The
pharmaceutical composition comprises one or more analgesic agents and, optionally, one or
more antimuscarinic agents, one or more antidiuretics, one or more spasmolytics, and/or one

or more inhibitors of phosphodiesterase type 5 (PDE 5 inhibitors). The pharmaceutical
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composition may be formulated for immediate-release, extended-release, delayed-release, or
combinations thereof.

[0022] In one embodiment, the pharmaceutical composition is formulated for
extended-release by embedding the active ingredient in a matrix of insoluble substance(s) such
as acrylics or chitin. An extended-release form is designed to release the analgesic compound
at a predetermined rate by maintaining a constant drug level for a specific period of time.
This can be achieved through a variety of formulations, including, but not limited to,
liposomes and drug-polymer conjugates, such as hydrogels.

[0023] An extended-release formulation can be designed to release the active agents
at a predetermined rate so as to maintain a constant drug level for a specified, extended
period of time, such as up to about 12 hours, about 11 hours, about 10 hours, about 9 hours,
about 8 hours, about 7 hours, about 6 hours, about 5 hours, about 4 hours, about 3 hours,
about 2 hours, or about 1 hour following administration or following a lag period associated
with delayed-release of the drug.

[0024] In certain embodiments, the active agents are released over a time interval of
between about 2 to about 12 hours. Alternatively, the active agents may be released over
about 3, about 4, about 5, about 6, about 7, about 8, about 9, about 10 hours, about 11 hours,
or about 12 hours. In yet other embodiments, the active agents are released over a time period
between about 5 to about 8 hours following administration.

[0025] In some embodiments, the extended-release formulation comprises an active
core comprised of one or more inert particles, each in the form of a bead, pellet, pill, granular
particle, microcapsule, microsphere, microgranule, nanocapsule, or nanosphere coated on its
surfaces with drugs in the form of e.g., a drug-containing coating or film-forming
composition using, for example, fluid bed techniques or other methodologies known to those
of skill in the art. The inert particle can be of various sizes, so long as it is large enough to
remain poorly dissolved. Alternatively, the active core may be prepared by granulating and
milling and/or by extrusion and spheronization of a polymer composition containing the drug
substance.

[0026] The active agents may be introduced to the inert carrier by techniques known
to one skilled in the art, such as drug layering, powder coating, extrusion/spheronization,
roller compaction or granulation. The amount of drug in the core will depend on the dose
that is required and typically varies from about 5 to 90 weight %. Generally, the polymeric
coating on the active core will be from about 1 to 50% based on the weight of the coated

particle, depending on the lag time required and/or the polymers and coating solvents chosen.
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Those skilled in the art will be able to select an appropriate amount of drug for coating onto
or incorporating into the core to achieve the desired dosage. In one embodiment, the inactive
core may be a sugar sphere or a buffer crystal or an encapsulated buffer crystal such as
calcium carbonate, sodium bicarbonate, fumaric acid, tartaric acid, efc. which alters the
microenvironment of the drug to facilitate its release.

[0027] Extended-release formulations may utilize a variety of extended-release
coatings or mechanisms facilitating the gradual release of active agents over time. In somel
embodimentk, the extended-release agent comprises a polymer controlling release by
dissolution controlled release. In a particular embodiment, the active agent(s) is incorporated
in a matrix comprising an insoluble polymer and drug particles or granules coated with
polymeric materials of varying thickness. The polymeric material may comprise a lipid
barrier comprising a waxy material, such as carnauba wax, beeswax, spermaceti wax,
candellila wax, shallac wax, cocoa butter, cetostearyl alcohol, partially hydrogenated
vegetable oils, ceresin, paraffin wax, ceresine, myristyl alcohol, stearyl alcohol, cetyl alcohol,
and stearic acid, along with surfactants, such as polyoxyethylene sorbitan monooleate. When
contacted with an aqueous medium, such as biological fluids, the polymer coating emulsifies
or erodes after a predetermined lag-time depending on the thickness of the polymer coating.
The lag time is independent of gastrointestinal motility, pH, or gastric residence.

[0028] In other embodiments, the extended-release agent comprises a polymeric
matrix effecting diffusion controlled release. The matrix may comprise one or more _
hydrophilic and/or water-swellable, matrix forming polymers, pH-dependent polymers and/or
pH-independent polymers.

[0029] In one embodiment, the extended-release formulation comprises a water
soluble or water-swellable matrix-forming polymer, optionally containing one or more
solubility-enhancing agents and/or release-promoting agents. Upon solubilization of the
water soluble polymer, the active agent(s) dissolves (if soluble) and gradually diffuses
through the hydrated portion of the matrix. The gel layer grows with time as more water
permeates into the core of the matrix, increasing the thickness of the gel layer and providing a
diffusion barrier to drug release. As the outer layer becomes fully hydrated, the polymer
chains become completely relaxed and can no longer maintain the integrity of the gel layer,
leading to disentanglement and erosion of the outer hydrated polymer on the surface of the
matrix. Water continues to penetrate towards the core through the gel layer, until it has been
completely eroded. Whereas soluble drugs are released by this combination of diffusion and

erosion mechanisms, erosion is the predominant mechanism for insoluble drugs, regardless of
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dose.

[0030] Similarly, water-swellable polymers typically hydrate and swell in biological
fluids forming a homogenous matrix structure that maintains its shape during drug release
and serves as a carrier for the drug, solubility enhancers and/or release promoters. The initial
matrix polymer hydration phase results in slow-release of the drug (lag phase). Once the
water swellable polymer is fully hydrated and swollen, water within the matrix can similarly
dissolve the drug substance and allow for its diffusion out through the matrix coating.

[0031] Additionally, the porosity of the matrix can be increased due to the leaching
out of pH-dependent release promoters so as to release the drug at a faster rate. The rate of
the drug release then becomes constant and is a function of drug diffusion through the
hydrated polymer gel. The release rate from the matrix is dependent upon various factors,
including polymer type and level, drug solubility and dose, polymer to drug ratio, filler type
and level, polymer to filler ratio, particle size of drug and polymer, and porosity and shape of
the matrix.

[0032] Exemplary hydrophilic and/or water-swellable, matrix forming polymers
include, but are not limited to, cellulosic polymers including hydroxyalkyl celluloses and
carboxyalkyl celluloses such as hydroxypropylmethylcellulose (HPMC),
hydroxypropylcellulose (HPC), hydroxyethylcellulose (HEC), methylcellulose (MC),
carboxymethylcellulose (CMC); powdered cellulose such as microcrystalline cellulose,
cellulose acetate, ethylcellulose, salts thereof, and combinations thereof; alginates; gums
including heteropolysaccharide gums and homopolysaccharide gums such as xanthan,
tragacanth, pectin, acacia, karaya, alginates, agar, guar, hydroxypropyl guar, veegum,
carrageenan, locust bean gum, gellan gum, and derivatives therefrom; acrylic resins including
polymers and copolymers of acrylic acid, methacrylic acid, methyl acrylate, and methyl
methacrylate; and cross-linked polyacrylic acid derivatives such as Carbomers (e.g.,
CARBOPOL®, including CARBOPOL® 71G NF, which is available in various molecular
weight grades from Noveon, Inc., Cincinnati, OH); carageenan; polyvinyl acetate (e.g.,
KOLLIDON® SR); and polyvinyl pyrrolidone and its derivatives such as crospovidone,
polyethylene oxides, and polyvinyl alcohol. Preferred hydrophilic and water-swellable
polymers include the cellulosic polymers, especially HPMC.

[0033] The extended-release formulation may further comprise at least one binder
that is capable of cross-linking the hydrophilic compound to form a hydrophilic polymer
matrix (i.e., a gel matrix) in an aqueous medium, including biological fluids.

[0034] Exemplary binders include homopolysaccharides such as galactomannan
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gums, guar gum, hydroxypropyl guar gum, hydroxypropylcellulose (HPC; e.g., Klucel EXF),
and locust bean gum. In other embodiments, the binder is an alginic acid derivative, HPC or
microcrystallized cellulose (MCC). Other binders include, but are not limited to, starches,
microcrystalline cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose,
hydroxypropylmethyl cellulose, and polyvinylpyrrolidone.

[0035] In one embodiment, the introduction method is drug layering by spraying a
suspension of active agent(s) and a binder onto the inert carrier.

[0036] The binder may be present in the bead formulation in an amount of from about
0.1% to about 15% by weight and preferably of from about 0.2% to about 10% by weight.

[0037] In some embodiments, the hydrophilic polymer matrix may further include an
ionic polymer, a non-ionic polymer, or water-insoluble hydrophobic polymer to provide a
stronger gel layer and/or reduce pore quantity and dimensions in the matrix so as to slow
diffusion and erosion rates and concomitant release of the active agent(s). This may
additionally suppress the initial burst effect and produce a more steady, “zero order release”
of active agent(s).

[0038] Exemplary ionic polymers for slowing dissolution rate include both anionic
and cationic polymers. Exemplary anionic polymers include, for example, sodium
carboxymethylcellulose (Na CMC); sodium alginate; polymers of acrylic acid or carbomers
(e.g., CARBOPOL® 934, 940, 974P NF); enteric polymers such as polyvinyl acetate
phthalate (PVAP), methacrylic acid copolymers (e.g., EUDRAGIT® L100, L 30D 55, A, and
FS 30D), and hypromellose acetate succinate (AQUAT HPMCAS); and xanthan gum.
Exemplary cationic polymers include, for example, dimethylaminoethyl methacrylate
copolymer (e.g., EUDRAGIT® E 100). Incorporation of anionic polymers, particularly
enteric polymers, is useful for developing a pH-independent release profile for weakly basic
drugs as compared to hydrophilic polymer alone.

[0039] Exemplary non-ionic polymers for slowing dissolution rate, include, for
example, hydroxypropylcellulose (HPC) and polyethylene oxide (PEO) (e.g., POLYOX™)

[0040] Exemplary hydrophobic polymers include ethylcellulose (e.g., ETHOCEL™,
SURELEASE®), cellulose acetate, methacrylic acid copolymers (e. g, EUDRAGIT® NE
30D), ammonio-methacrylate copolymers (e.g., EUDRAGIT® RL 100 or PO RS100),
polyvinyl acetate, glyceryl monostearate, fatty acids such as acetyl tributyl citrate, and
combinations and derivatives thereof.

[0041] The swellable polymer can be incorporated in the formulation in proportion

from 1% to 50% by weight, preferably from 5% to 40% by weight, most preferably from 5%
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to 20% by weight. The swellable polymers and binders may be incorporated in the
formulation either prior to or after granulation. The polymers can also be dispersed in
organic solvents or hydro-alcohols and sprayed during granulation.

[0042] Exemplary release-promoting agents include pH-dependent enteric polymers
that remain intact at pH value lower than about 4.0 and dissolve at pH values higher than 4.0,
preferably higher than 5.0, most preferably about 6.0, are considered useful as release-
promoting agents for this invention. Exemplary pH-dependent polymers include, but are not
limited to, methacarylic acid copolymers; methacrylic acid-methyl methacrylate copolymers
(e.g., EUDRAGIT® L100 (Type A), EUDRAGIT® S100 (Type B), Rohm GmbH, Germany);
methacrylic acid-ethyl acrylate copolymers (e.g., EUDRAGIT® L100-55 (Type C) and
EUDRAGIT® L30D-55 copolymer dispersion, Rohm GmbH, Germany); copolymers of
methacrylic acid-methyl methacrylate and methyl methacrylate (EUDRAGIT® FS);
terpolymers of methacrylic acid, methacrylate, and ethyl acrylate; cellulose acetate phthalates
(CAP); hydroxypropyl methylcellulose phthalate (HPMCP) (e.g., HP-55, HP-50, HP-55S,
Shinetsu Chemical, Japan); polyviny] acetate phthalates (PVAP) (e.g., COATERIC®,
OPADRY® enteric white OY-P-7171); polyvinylbutyrate acetate; cellulose acetate succinates
(CAS); hydroxypropyl methylcellulose acetate succinate (HPMCAS) (e.g., HPMCAS LF
Grade, MF Grade, and HF Grade, including AQOAT® LF and AQOAT® MF, Shin-Etsu
Chemical, Japan); shellac (e.g., MARCOAT™ [25 and MARCOAT™ 125N); vinyl acetate-
maleic anhydride copolymer; styrene-maleic monoester copolymer; carboxymethyl
ethylcellulose (CMEC, Freund Corporation, Japan); cellulose acetate phthalates (CAP) (e.g.,
AQUATERIC®) ; cellulose acetate trimellitates (CAT); and mixtures of two or more thereof
at weight ratios between about 2:1 to about 5:1, such as a mixture of EUDRAGIT® L 100-55
and EUDRAGIT® S 100 at a weight ratio of about 3:1 to about 2:1 or a mixture of
EUDRAGIT® L 30 D-55 and EUDRAGIT® FS at a weight ratio of about 3:1 to about 5:1.

[0043] These polymers may be used either alone or in combination, or together with
polymers other than those mentioned above. Preferred enteric pH-dependent polymers are
the pharmaceutically acceptable methacrylic acid copolymers. These copolymers are anionic
polymers based on methacrylic acid and methyl methacrylate and, preferably, have a mean
molecular weight of about 135,000. A ratio of free carboxyl groups to methyl-esterified
carboxyl groups in these copolymers may range, for example, from 1:1 to 1:3, e.g. around 1:1
or 1:2. Such polymers are sold under the trade name Eudragit® such as the Eudragit L series
e.g., Eudragit L 12.5%, Eudragit L. 12.5P%, Eudragit L100%, Eudragit L. 100-5 5® Eudragit L-
30D, Eudragit L-30 D-55%, the Eudragit S® series e.g., Eudragit S 12.5®, Eudragit S 12.5P%,
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Eudragit S100®. The release promoters are not limited to pH dependent polymers. Other
hydrophilic molecules that dissolve rapidly and leach out of the dosage form quickly leaving
a porous structure can be also be used for the same purpose.

[0044] In some embodiments, the matrix may include a combination of release
promoters and solubility enhancing agents. The solubility enhancing agents can be ionic and
non-ionic surfactants, complexing agents, hydrophilic polymers, and pH modifiers such as
acidifying agents and alkalinizing agents, as well as molecules that increase the solubility of
poorly soluble drug through molecular entrapment. Several solubility enhancing agents can
be utilized simultaneously.

[0045] Solubility enhancing agents may include surface active agents, such as sodium
docusate; sodium lauryl sulfate; sodium stearyl fumarate; Tweens® and Spans (PEO modified
sorbitan monoesters and fatty acid sorbitan esters); poly(ethylene oxide)-polypropylene
oxide-poly(ethylene oxide) block copolymers (aka PLURONICS™); complexing agents such
as low molecular weight polyvinyl pyrrolidone and low molecular weight hydroxypropyl
methyl cellulose; molecules that aid solubility by molecular entrapment such as cyclodextrins
and pH modifying agents, including acidifying agents such as citric acid, fumaric acid,
tartaric acid, and hydrochloric acid; and alkalizing agents such as meglumine and sodium
hydroxide.

[0046] Solubility enhancing agents typically constitute from 1% to 80% by weight,
preferably from 1% to 60%, more preferably from 1% to 50%, of the dosage form and can be
incorporated in a variety of ways. They can be incorporated in the formulation prior to
granulation in dry or wet form. They can also be added to the formulation after the rest of the
materials are granulated or otherwise processed. During granulation, solubility enhancing
agents can be sprayed as solutions with or without a binder.

[0047] In one embodiment, the extended-release formulation comprises a water-
insoluble water-permeable polymeric coating or matrix comprising one or more water-
insoluble water-permeable film-forming over the active core. The coating may additionally
include one or more water soluble polymers and/or one or more plasticizers. The water-
insoluble polymer coating comprises a barrier coating for release of active agents in the core,
wherein lower molecular weight (viscosity) grades exhibit faster release rates as compared to
higher viscosity grades.

[0048] In some embodiments, the water-insoluble film-forming polymers include one
or more alkyl cellulose ethers, such as ethyl celluloses and mixtures thereof, (e.g., ethyl

cellulose grades PR100, PR45, PR20, PR10, and PR7; ETHOCEL®, Dow).
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[0049] In some embodiments, the water-insoluble polymer provides suitable
properties (e.g., extended-release characteristics, mechanical properties, and coating
properties) without the need for a plasticizer. For example, coatings comprising polyvinyl
acetate (PVA), neutral copolymers of acrylate/methacrylate esters such as commercially
available Eudragit NE30D from Evonik Industries, ethyl cellulose in combination with
hydroxypropylcellulose, waxes, efc. can be applied without plasticizers.

[0050] In yet another embodiment, the water-insoluble polymer matrix may further
include a plasticizer. The amount of plasticizer required depends upon the plasticizer, the
properties of the water-insoluble polymer and the ultimate desired properties of the coating;.
Suitable levels of plasticizer range from about 1% to about 20%, from about 3% to about
20%, about 3% to about 5%, about 7% to about 10%, about 12% to about 15%, about 17% to
about 20%, or about 1%, about 2%, about 3%, about 4%, about 5%, about 6%, about 7%,
about 8%, about 9%, about 10%, about 15%, or about 20% by weight relative to the total
weight of the coating, inclusive of all ranges and sub-ranges therebetween.

[0051] Exemplary plasticizers include, but are not limited to, triacetin, acetylated
monoglyceride, oils (castor oil, hydrogenated castor oil, grape seed oil, sesame oil, olive oil,
and etc.), citrate esters, triethyl citrate, acetyltriethyl citrate acetyltributyl citrate, tributyl
citrate, acetyl tri-n-butyl citrate, diethyl phthalate, dibutyl phthalate, dioctyl phthalate, methyl
paraben, propyl paraben, propyl paraben, butyl paraben, diethyl sebacate, dibutyl sebacate,
glyceroltributyrate, substituted triglycerides and glycerides, monoacetylated and diacetylated
glycerides (e.g., MYVACET® 9-45), glyceryl monostearate, glycerol tributyrate, polysorbate
80, polyethyleneglycol (such as PEG-4000 and PEG-400), propyleneglycol, 1,2-
propyleneglycol, glycerin, sorbitol, diethyl oxalate, diethyl malate, diethyl fumarate,
diethylmalonate, dibutyl succinate, fatty acids, glycerin, sorbitol, diethyl oxalate, diethyl
malate, diethyl maleate, diethyl fumarate, diethyl succinate, diethyl malonate, dioctyl
phthalate, dibutyl sebacate, and mixtures thereof. The plasticizer can have surfactant
properties, such that it can act as a release modifier. For example, non-ionic detergents such
as Brij 58 (polyoxyethylene (20) cetyl ether), and the like, can be used.

[0052] Plasticizers can be high boiling point organic solvents used to impart
flexibility to otherwise hard or brittle polymeric materials and can affect the release profile
for the active agent(s). Plasticizers generally cause a reduction in the cohesive intermolecular
forces along the polymer chains resulting in various changes in polymer properties including
a reduction in tensile strength and increase in elongation and a reduction in the glass

transition or softening temperature of the polymer. The amount and choice of the plasticizer
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can affect the hardness of a tablet, for example, and can even affect its dissolution or
disintegration characteristics, as well as its physical and chemical stability. Certain
plasticizers can increase the elasticity and/or pliability of a coat, thereby decreasing the coat's
brittleness.

[0053] In another embodiment, the extended-release formulation comprises a
combination of at least two gel-forming polymers, including at least one non-ionic gel-
forming polymer and/or at least one anionic gel-forming polymer. The gel formed by the
combination of gel-forming polymers provides controlled release, such that when the
formulation is ingested and comes into contact with the gastrointestinal fluids, the polymers
nearest the surface hydrate to form a viscous gel layer. Because of the high viscosity, the
viscous layer dissolves away only graduélly, exposing the material below to the same
process. The mass thus dissolves away slowly, thereby slowly releasing the active ingredient
into the gastrointestinal fluids. The combination of at least two gel-forming polymers enables
properties of the resultant gel, such as viscosity, to be manipulated in order to provide the -
desired release profile.

[0054] In a particular embodiment, the formulation comprises at least one non-ionic
gel-forming polymer and at least one anionic gel-forming polymer. In another embodiment,
the formulation comprises two different non-ionic gel-forming polymers. In yet another
embodiment, the formulation comprises a combination of non-ionic gel-forming polymers
with the same chemistry, but solubilities, viscosities, and/or molecular weights (for example a
combination of hydroxyproplyl methylcellulose of different viscosity grades, such as HPMC
K100 and HPMC K15M or HPMC K100M).

[0055] Exemplary anionic gel forming polymers include, but are not limited to,
sodium carboxymethylcellulose (Na CMC), carboxymethyl cellulose (CMC), anionic
polysaccharides such as sodium alginate, alginic acid, pectin, polyglucuronic acid (poly-a-
and -B-1,4-glucuronic acid), polygalacturonic acid (pectic acid), chondroitin sulfate,
carrageenan, furcellaran, anionic gums such as xanthan gum, polymers of acrylic acid or
carbomers (Carbopol® 934, 940, 974P NF), Carbopol® copolymers, a Pemulen® polymer, '
polycarbophil, and others.

[0056] Exemplary non-ionic gel-forming polymers include, but are not limited to,
Povidone (PVP: polyvinyl pyrrolidone), polyvinyl alcohol, copolymer of PVP and polyvinyl
acetate, HPC (hydroxypropyl cellulose), HPMC (hydroxypropyl methylcellulose),
hydroxyethyl cellulose, hydroxymethyl cellulose, gelatin, polyethylene oxide, acacia, dextrin,

starch, polyhydroxyethylmethacrylate (PHEMA), water soluble nonionic polymethacrylates
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and their copolymers, modified cellulose, modified polysaccharides, nonionic gums, nonionic
polysaccharides, and/or mixtures thereof.

[0057] The formulation may optionally comprise an enteric polymer as described
above and/or at least one excipient, such as a filler, a binder (as described above), a
disintegrant and/or a flow aid or glidant.

[0058] Exemplary fillers include but are not limited to, lactose; glucose; fructose;
sucrose; dicalcium phosphate; sugar alcohols also known as "sugar polyol" such as sorbitol,
manitol, lactitol, xylitol, isomalt, erythritol, and hydrogenated starch hydrolysates (a blend of
several sugar alcohols); corn starch; potato starch; sodium carboxymethycellulose;
ethylcellulose and cellulose acetate; enteric polymers; or a mixture thereof.

[0059] Exemplary binders include, but are not limited to, water-soluble hydrophilic
polymers such as Povidone (PVP: polyvinyl pyrrolidone), copovidone (a copolymer of
polyvinyl pyrrolidone and polyvinyl acetate), low molecular weight HPC (hydroxypropyl
cellulose), low molecular weight HPMC (hydroxypropyl methylcellulose), low molecular
weight carboxy methyl cellulose, ethylcellulose, gelatin, polyethylene oxide, acacia, dextrin,
magnesium aluminum silicate, and starch and polymethacrylates such as Eudragit NE 30D,
Eudragit RL, Eudragit RS, Eudragit E, polyvinyl acetate, enteric polymers, or mixtures
thereof.

[0060] Exemplary disintegrants include, but are not limited to, low-substituted
carboxymethy] cellulose sodium, crospovidone (cross-linked polyvinyl pyrrolidone), sodium
carboxymethyl starch (sodium starch glycolate), cross-linked sodium carboxymethyl
cellulose (Croscarmellose), pregelatinized starch (starch 1500), microcrystalline cellulose,
water insoluble starch, calcium carboxymethyl cellulose, low substituted hydroxypropyl
cellulose, and magnesium or aluminum silicate.

[0061] Exemplary glidants include but are not limited to, magnesium, silicon dioxide,
talc, starch, titanium dioxide, and the like.

[0062] In yet another embodiment, the extended-release formulation is formed by
coating a water soluble/dispersible drug-containing particle, such as a bead or bead
population therein (as described above), with a coating material and, optionally, a pore
former and other excipients. The coating material is preferably selected from a group
comprising cellulosic polymers such as ethylcellulose (e.g., SURELEASE®),
methylcellulose, hydroxypropyl cellulose, hydroxypropylmethyl cellulose, cellulose acetate,
and cellulose acetate phthalate; polyvinyl alcohol; acrylic polymers such as polyacrylates, \

polymethacrylates, and copolymers thereof; and other water-based or solvent-based coating
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materials. The release-controlling coating for a given bead population may be controlled by
at least one parameter of the release controlling coating, such as the nature of the coating,
coating level, type and concentration of a pore former, process parameters, and combinations
thereof. Thus, changing a parameter, such as a pore former concentration, or the conditions
of the curing, allows for changes in the release of active agent(s) from any given bead
population, thereby allowing for selective adjustment of the formulation to a pre-determined
release profile.

[0063] Pore formers suitable for use in the release controlling coating herein can be
organic or inorganic agents and include materials that can be dissolved, extracted or leached
from the coating in the environment of use. Exemplary pore forming agents include, but are
not limited to, organic compounds such as mono-, oligo-, and polysaccharides including
sucrose, glucose, fructose, mannitol, mannose, galactose, sorbitol, pullulan, and dextran;
polymers soluble in the environment of use such as water-soluble hydrophilic polymers,
hydroxyalkylcelluloses, carboxyalkylcelluloses, hydroxypropylmethylcellulose, cellulose
ethers, acrylic resins, polyvinylpyrrolidone, cross-linked polyvinylpyrrolidone, polyethylene
oxide, Carbowaxes, Carbopol, and the like, diols, polyols, polyhydric alcohols, polyalkylene
glycols, polyethylene glycols, polypropylene glycols, or block polymers thereof, polyglycols,
and poly(a-Q)alkylenediols; and inorganic compounds such as alkali metal salts, lithium
carbonate, sodium chloride, sodium bromide, potassium chloride, potassium sulfate,
potassium phosphate, sodium acetate, sodium citrate, suitable calcium salts, combination
thereof, and the like.

[0064] The release controlling coating can further comprise other additives known in
the art, such as plasticizers, anti-adherents, glidants (or flow aids), and antifoams.

[0065] In some embodiments, the coated particles or beads may additionally include
an "overcoat," to provide, e.g., moisture protection, static charge reduction, taste-masking,
flavoring, coloring, and/or polish or other cosmetic appeal to the beads. Suitable coating
materials for such an overcoat are known in the art and include, but are not limited to,
cellulosic polymers such as hydroxypropylmethylcellulose, hydroxypropylcellulose, and
microcrystalline cellulose or combinations thereof (for example, various OPADRY? coating
materials).

[0066] The coated particles or beads may additionally contain enhancers that may be
exemplified by, but not limited to, solubility enhancers, dissolution enhancers, absorption
enhancers, permeability enhancers, stabilizers, complexing agents, enzyme inhibitors, p-

glycoprotein inhibitors, and multidrug resistance protein inhibitors. Alternatively, the
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formulation can also contain enhancers that are separated from the coated particles, for
example in a separate population of beads or as a powder. In yet another embodiment, the
enhancer(s) may be contained in a separate layer on coated particles either under or above the
release controlling coating.

[0067] In other embodiments, the extended-release formulation is formulated to
release the active agent(s) by an osmotic mechanism. By way of example, a capsule may be
formulated with a single osmotic unit or it may incorporate 2, 3, 4, 5, or 6 push-pull units
encapsulated within a hard gelatin capsule, whereby each bilayer push pull unit contains an
osmotic push layer and a drug layer, both surrounded by a semi-permeable membrane. One
or more orifices are drilled through the membrane next to the drug layer. This membrane
may be additionally covered with a pH-dependent enteric coating to prevent release until
after gastric emptying. The gelatin capsule dissolves immediately after ingestion. As the
push pull unit(s) enters the small intestine, the enteric coating breaks down, which then
allows fluid to flow through the semi-permeable membrane, swelling the osmotic push
compartment to force to force drugs out through the orifice(s) at a rate precisely controlled by
the rate of water transport through the semi-permeable membrane. Release of drugs can
occur over a constant rate for up to 24 hours or more.

[0068] The osmotic push layer comprises one or more osmotic agents creating the
driving force for transport of water through the semi-permeable membrane into the core of
the delivery vehicle. One class of osmotic agents includes water-swellable hydrophilic
polymers, also referred to as "osmopolymers" and "hydrogels," including, but not limited to,
hydrophilic vinyl and acrylic polymers, polysaccharides such as calcium alginate,
polyethylene oxide (PEO), polyethylene glycol (PEG), polypropylene glycol (PPG), poly(2-
hydroxyethyl methacrylate), poly(acrylic) acid, poly(methacrylic) acid, polyvinylpyrrolidone
(PVP), crosslinked PVP, polyvinyl alcohol (PVA), PVA/PVP copolymers, PVA/PVP
copolymers with hydrophobic monomers such as methyl methacrylate and vinyl acetate,
hydrophilic polyurethanes containing large PEO blocks, sodium croscarmellose, carrageenan,
hydroxyethyl cellulose (HEC), hydroxypropyl cellulose (HPC), hydroxypropyl methyl
cellulose (HPMC), carboxymethyl cellulose (CMC) and carboxyethyl, cellulose (CEC),
sodium alginate, polycarbophil, gelatin, xanthan gum, and sodium starch glycolate.

[0069] Another class of osmotic agents includes osmogens, which are capable of
imbibing water to effect an osmotic pressure gradient across the semi-permeable membrane.
Exemplary osmogens include, but are not limited to, inorganic salts such as magnesium

sulfate, magnesium chloride, calcium chloride, sodium chloride, lithium chloride, potassium
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sulfate, potassium phosphates, sodium carbonate, sodium sulfite, lithium sulfate, potassium
chloride, and sodium sulfate; sugars such as dextrose, fructose, glucose, inositol, lactose,
maltose, mannitol, raffinose, sorbitol, sucrose, trehalose, and xylitol; organic acids such as
ascorbic acid, benzoic acid, fumaric acid, citric acid, maleic acid, sebacic acid, sorbic acid,
adipic acid, edetic acid, glutamic acid, p-toluenesulfonic acid, succinic acid, and tartaric acid;
urea; and mixtures thereof.

[0070] Materials useful in forming the semipermeable membrane include various
grades of acrylics, vinyls, ethers, polyamides, polyesters, and cellulosic derivatives that are
water-permeable and water-insoluble at physiologically relevant pHs, or are susceptible to
being rendered water-insoluble by chemical alteration, such as crosslinking. |

[0071] In some embodiments, the extended-release formulation comprises a
polysaccharide coating that is resistant to erosion in both the stomach and intestine. Such
polymers can be only degraded in the colon, which contains a large microflora containing
biodegradable enzymes breaking down, for example, the polysaccharide coatings to release
the drug contents in a controlled, time-dependent manner. Exemplary polysaccharide
coatings may include, for example, amylose, arabinogalactan, chitosan, chondroitin sulfate,
cyclodextrin, dextran, guar gum, pectin, xylan, and combinations or derivatives therefrom.

[0072] In some embodiments, the pharmaceutical composition is formulated for
delayed extended-release. As used herein, the term "delayed extended-release" is used with
reference to a drug formulation having a release profile in which there is a predetermined -
delay in the release of the drug following administration and, once initiated, the drug is
released continuously over an extended period of time. In some embodiments, the delayed
extended-release formulation includes an extended-release formulation coated with an enteric
coating, which is a barrier applied to oral medication that prevents release of medication
before it reaches the small intestine. Delayed-release formulations, such as enteric coatings,
prevent drugs having an irritant effect on the stomach, such as aspirin, from dissolving in the
stomach. Such coatings are also used to protect acid-unstable drugs from the stomach'’s
acidic exposure, delivering them instead to a basic pH environment (intestine's pH 5.5 and
above) where they do not degrade and give their desired action. The term “pulsatile release”
is a type of delayed-release, which is used herein with reference to a drug formulation that
provides rapid and transient release of the drug within a short time period immediately after a
predetermined lag period, thereby producing a “pulsed” plasma profile of the drug after drug
administration. Formulations may be designed to provide a single pulsatile release or

multiple pulsatile releases at predetermined time intervals following administration, or a
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pulsatile release (e.g., 20-60% of the active ingredient) followed with extended release over a
period of time (e.g., a continuous release of the remainder of the active ingredient). A
delayed-release or pulsatile release formulation generally comprises one or more elements
covered with a barrier coating, which dissolves, erodes or ruptures following a specified lag
phase.

[0073] A barrier coating for delayed-release may consist of a variety of different
materials, depending on the objective. In addition, a formulation may comprise a plurality of
barrier coatings to facilitate release in a temporal manner. The coating may be a sugar
coating, a film coating (e.g., based on hydroxypropyl methylcellulose, methylcellulose,
methyl hydroxyethylcellulose, hydroxypropylcellulose, carboxymethylcellulose, acrylate
copolymers, polyethylene glycols, and/or polyvinylpyrrolidone) or a coating based on
methacrylic acid copolymer, cellulose acetate phthalate, hydroxypropyl methylcellulose
phthalate, hydroxypropyl methylcellulose acetate succinate, polyvinyl acetate phthalate,
shellac, and/or ethylcellulose. Furthermore, the formulation may additionally include a time
delay material such as, for example, glyceryl monostearate or glyceryl distearate.

[0074] In some embodiments, the delayed, extended-release formulation includes an
enteric coating comprised one or more polymers facilitating release of active agents in
proximal or distal regions of the gastrointestinal tract. As used herein, the term “enteric
polymer coating” is a coating comprising of one or more polymers having a pH dependent or
pH-independent release profile. An enteric coated pill will not dissolve in the acidic juices of
the stomach (pH ~3), but they will in the alkaline (pH 7-9) environment present in the small
intestine or colon. An enteric polymer coating typically resists releases of the active agents
until some time after a gastric emptying lag period of about 3-4 hours after administration.

[0075] pH dependent enteric coatings comprise one or more pH-dependent or pH-
sensitive polymers that maintain their structural integrity at low pH, as in the stomach, but .,
dissolve in higher pH environments in more distal regions of the gastrointestinal tract, such as
the small intestine, where the drug contents are released. For purposes of the present
invention, “pH dependent” is defined as having characteristics (e.g., dissolution) which vary
according to environmental pH. Exemplary pH-dependent polymers have been described
earlier. pH-dependent polymers typically exhibit a characteristic pH optimum for dissolution.
In some embodiments, the pH-dependent polymer exhibits a pH optimum between about 5.0
and 5.5, between about 5.5 and 6.0, between about 6.0 and 6.5, or between about 6.5 and 7.0.
In other embodiments, the pH-dependent polymer exhibits a pH optimum of >5.0, of >5.5, of
>6.0, of >6.5, or of >7.0.

17



WO 2014/018223 PCT/US2013/048627

[0076] In certain embodiment, the coating methodology employs the blending of one
or more pH-dependent and one or more pH-independent polymers. The blending of pH-
dependent and pH-independent polymers can reduce the release rate of active ingredients -
once the soluble polymer has reached its optimum pH of solubilization.

[0077] In some embodiments, a “time-controlled” or “time-dependent” release profile
can be obtained using a water insoluble capsule body containing one or more active agents,
wherein the capsule body closed at one end with an insoluble, but permeable and swellable
hydrogel plug. Upon contact with gastrointestinal fluid or dissolution medium, the plug
swells, pushing itself out of the capsule and releasing the drugs after a pre-determined lag
time, which can be controlled by e.g., the position and dimensions of the plug. The capsule
body may be further coated with an outer pH-dependent enteric coating keeping the capsule
intact until it reaches the small intestine. Suitable plug materials include, for example,
polymethacrylates, erodible compressed polymers (e.g., HPMC, polyvinyl alcohol),
congealed melted polymer (e.g., glyceryl mono oleate), and enzymatically controlled erodible
polymers (e.g., polysaccharides, such as amylose, arabinogalactan, chitosan, chondroitin
sulfate, cyclodextrin, dextran, guar gum, pectin and xylan).

[0078] In other embodiments, capsules or bilayered tablets may be formulated to
contain a drug-containing core, covered by a swelling layer and an outer insoluble, but semi-
permeable polymer coating or membrane. The lag time prior to rupture can be controlled by
the permeation and mechanical properties of the polymer coating and the swelling behavior
of the swelling layer. Typically, the swelling layer comprises one or more swelling agents,
such as swellable hydrophilic polymers that swell and retain water in their structures.

[0079] Exemplary water swellable materials to be used in the delayed-release coating
include, but are not limited to, polyethylene oxides (having e.g., an average molecular weight
between 1,000,000 and 7,000,000, such as POLYOX®); methylcellulose; hydroxypropyl
cellulose; hydroxypropyl methylcellulose; polyalkylene oxides having a weight average
molecular weight of 100,000 to 6,000,000, including, but not limited to, poly(methylene
oxide), poly(butylene oxide), poly(hydroxy alkyl methacrylate) having a molecular weight of
25,000 to 5,000,000, poly(vinyl)alcohol having a low acetal residue, which is cross-linked
with glyoxal, formaldehyde, or glutaraldehyde, and having a degree of polymerization from
200 to 30,000; mixtures of methyl cellulose, cross-linked agar, and carboxymethyl cellulose;
hydrogel forming copolymers produced by forming a dispersion of a finely divided
copolymer of maleic anhydride with styrene, ethylene, propylene, butylene, or isobutylene

cross-linked with from 0.001 to 0.5 moles of saturated cross-linking agent per mole of maleic
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anyhydride in the copolymer; CARBOPOL® acidic carboxy polymers having a molecular
weight of 450,000 to 4,000,000, CYANAMER® polyacrylamides; cross-linked water
swellable indenemaleicanhydride polymers; GOODRITE® polyacrylic acid having a
molecular weight of 80,000 to 200,000; starch graft copolymers; AQUA-KEEPS® acrylate
polymer polysaccharides composed of condensed glucose units such as diester cross-linked
polyglucan; carbomers having a viscosity of 3,000 to 60,000 mPa as a 0.5%-1% w/v aqueous
solution; cellulose ethers such as hydroxypropylcellulose having a viscosity of about 1000-
7000 mPa s as a 1% w/w aqueous solution (25° C); hydroxypropyl methylcellulose having a
viscosity of about 1000 or higher, preferably 2,500 or higher to a maximum of 25,000 mPa as
a 2% w/v aqueous solution; polyvinylpyrrolidone having a viscosity of about 300-700 mPa s
as a 10% w/v aqueous solution at 20° C; and combinations thereof.

[0080] Alternatively, the release time of the drugs can be controlled by a
disintegration lag time depending on the balance between the tolerability and thickness of a
water insoluble polymer membrane (such as ethyl cellulose, EC) containing predefined
micropores at the bottom of the body and the amount of a swellable excipient, such as low
substituted hydroxypropyl cellulose (I.-HPC) and sodium glycolate. After oral
administration, GI fluids permeate through the micropores, causing swelling of the swellable
excipients, which produces an inner pressure disengaging the capsular components, including
a first capsule body containing the swellable materials, a second capsule body containing the
drugs, and an outer cap attached to the first capsule body.

[0081] The enteric layer may further comprise anti-tackiness agents, such as talc or
glyceryl monostearate and/or plasticizers. The enteric layer may further comprise one or
more plasticizers including, but not limited to, triethyl citrate, acetyl triethyl citrate,
acetyltributyl citrate, polyethylene glycol acetylated monoglycerides, glycerin, triacetin,
propylene glycol, phthalate esters (e.g., diethyl phthalate, dibutyl phthalate), titanium dioxide,
ferric oxides, castor oil, sorbitol, and dibutyl sebacate.

[0082] In another embodiment, the delayed release formulation employs a water-
permeable but insoluble film coating to enclose the active ingredient and an osmotic agent.
As water from the gut slowly diffuses through the film into the core, the core swells until the
film bursts, thereby releasing the active ingredients. The film coating may be adjusted to
permit various rates of water permeation or release time.

[0083] In another embodiment, the delayed release formulation employs a water-
impermeable tablet coating whereby water enters through a controlled aperture in the coating

until the core bursts. When the tablet bursts, the drug contents are released immediately or
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over a longer period of time. These and other techniques may be modified to allow for a pre-
determined lag period before release of drugs is initiated.

[0084] In another embodiment, the active agents are delivered in a formulation to
provide both delayed-release and extended-release (delayed-sustained). The term “delayed-
extended-release” is used herein with reference to a drug formulation providing pulsatile
release of active agents at a pre-determined time or lag period following administration,
which is then followed by extended-release of the active agents thereafter.

[0085] In some embodiments, immediate-release, extended-release, delayed-release,
or delayed-extended-release formulations comprises an active core comprised of one or more
inert particles, each in the form of a bead, pellet, pill, granular particle, microcapsule,
microsphere, microgranule, nanocapsule, or nanosphere coated on its surfaces with drugs in
the form of e.g., a drug-containing film-forming composition using, for example, fluid bed
techniques or other methodologies known to those of skill in the art. The inert particle can be
of various sizes, so long as it is large enough to remain poorly dissolved. Alternatively, the
active core may be prepared by granulating and milling and/or by extrusion and
spheronization of a polymer composition containing the drug substance.

[0086] The amount of drug in the core will depend on the dose that is required and
typically varies from about 5 to 90 weight %. Generally, the polymeric coating on the active
core will be from about 1 to 50% based on the weight of the coated particle, depending on the
lag time and type of release profile required and/or the polymers and coating solvents chosen.
Those skilled in the art will be able to select an appropriate amount of drug for coating onto
or incorporating into the core to achieve the desired dosage. In one embodiment, the inactive
core may be a sugar sphere or a buffer crystal or an encapsulated buffer crystal such as
calcium carbonate, sodium bicarbonate, fumaric acid, tartaric acid, efc. which alters the
microenvironment of the drug to facilitate its release.

[0087] In some embodiments, for example, delayed-release or delayed-extended-
release compositions may formed by coating a water soluble/dispersible drug-containing
particle, such as a bead, with a mixture of a water insoluble polymer and an enteric polymér,
wherein the water insoluble polymer and the enteric polymer may be present at a weight ratio
of from 4:1 to 1:1, and the total weight of the coatings is 10 to 60 weight % based on the total
weight of the coated beads. The drug layered beads may optionally include an inner
dissolution rate controlling membrane of ethylcellulose. The composition of the outer layer,
as well as the individual weights of the inner and outer layers of the polymeric membrane are

optimized for achieving desired circadian rhythm release profiles for a given active, which
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are predicted based on in vitro/in vivo correlations.

[0088] In other embodiments the formulations may comprise a mixture of immediate-
release drug-containing particles without a dissolution rate controlling polymer membrane
and delayed-extended-release beads exhibiting, for example, a lag time of 2-4 hours
following oral administration, thus providing a two-pulse release profile.

[0089] In some embodiments, the active core is coated with one or more layers of
dissolution rate-controlling polymers to obtain desired release profiles with or without a lag
time. An inner layer membrane can largely control the rate of drug release following
imbibition of water or body fluids into the core, while the outer layer membrane can provide
for a desired lag time (the period of no or little drug release following imbibition of water or
body fluids into the core). The inner layer membrane may comprise a water insoluble
polymer, or a mixture of water insoluble and water soluble polymers.

[0090] The polymers suitable for the outer membrane, which largely controls the lag
time of up to 6 hours, may comprise an enteric polymer, as described above, and a water
insoluble polymer at 10 to 50 weight %. The ratio of water insoluble polymer to enteric
polymer may vary from 4:1 to 1:2; preferably the polymers are present at a ratio of about 1:1.
The water insoluble polymer typically used is ethylcellulose.

[0091] Exemplary water insoluble polymers include ethylcellulose, polyvinyl acetate
(Kollicoat SR#0D from BASF), neutral copolymers based on ethyl acrylate and
methylmethacrylate, copolymers of acrylic and methacrylic acid esters with quaternary
ammonium groups such as EUDRAGIT® NE, RS and RS30D, RL or RL30D, and the like.
Exemplary water soluble polymers include low molecular weight HPMC, HPC,
methylcellulose, polyethylene glycol (PEG of molecular weight>3000) at a thickness ranging
from 1 weight % up to 10 weight % depending on the solubility of the active in water and the
solvent or latex suspension based coating formulation used. The water insoluble polymer to
water soluble polymer may typically vary from 95:5 to 60:40, preferably from 80:20 to 65:35.

[0092] In some embodiments, AMBERLITE™ IRP69 resin is used as an extended-
release carrier. AMBERLITE™ IRP69 is an insoluble, strongly acidic, sodium form cation
exchange resin that is suitable as carrier for cationic (basic) substances. In other
embodiments, DUOLITE™ AP143/1093 resin is used as an extended-release carrier.
DUOLITE™ AP143/1093 is an insoluble, strongly basic, anion exchange resin that is
suitable as a carrier for anionic (acidic) substances.

[0093] When used as a drug carrier, AMBERLITE IRP69 or/and DUOLITE™

AP143/1093 resin provides a means for binding medicinal agents onto an insoluble polymeric
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matrix. Extended-release is achieved through the formation of resin-drug complexes (drug
resinates). The drug is released from the resin in vivo as the drug reaches equilibrium with
the high electrolyte concentrations, which are typical of the gastrointestinal tract. More
hydrophobic drugs will usually elute from the resin at a lower rate, owing to hydrophobic
interactions with the aromatic structure of the cation exchange system.

[0094] In some embodiments, the pharmaceutical composition is formulated for oral
administration. Oral dosage forms include, for example, tablets, capsules, and caplets and
may also comprise a plurality of granules, beads, powders, or pellets that may or may not be
encapsulated. Tablets and capsules represent the most convenient oral dosage forms, in
which case solid pharmaceutical carriers are employed.

[0095] In a delayed-release formulation, one or more barrier coatings may be applied
to pellets, tablets, or capsules to facilitate slow dissolution and concomitant release of drugs
into the intestine. Typically, the barrier coating contains one or more polymers encasing,
surrounding, or forming a layer, or membrane around the therapeutic composition or active
core.

[0096] In some embodiments, the active agents are delivered in a formulation to
provide delayed-release at a pre-determined time following administration. The delay may
be up to about 10 minutes, about 20 minutes, about 30 minutes, about 1 hour, about 2 hours,
about 3 hours, about 4 hours, about 5 hours, about 6 hours, or longer.

[0097] Various coating techniques may be applied to granules, beads, powders or
pellets, tablets, capsules or combinations thereof containing active agents to produce different
and distinct release profiles. In some embodiments, the pharmaceutical composition is in a
tablet or capsule form containing a single coating layer. In other embodiments, the
pharmaceutical composition is in a tablet or capsule form containing multiple coating layers.
In some embodiments, the pharmaceutical composition of the present application is
formulated for extended-release or delayed extended-release of 100% of the active ingredient.

[0098] In other embodiments, the pharmaceutical composition of the present
application is formulated for a two-phase extended-release or delayed two-phase extended-
release characterized by an “immediate-release” component that is released within two hours
of administration and an “extended-release’ component which is released over a period of 2-
12 hours. In some embodiments, the “immediate-release” component provides about 20-60%
of the total dosage of the active agent(s) and the “extended-release” component provides 40-
80% of the total dosage of the active agent(s) to be delivered by the pharmaceutical

formulation. For example, the immediate-release component may provide about 20-60%, or
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about 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60% of the total dosage of the active °
agent(s) to be delivered by the pharmaceutical formulation. The extended-release component
provides about 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75% or 80% of the total dosage of
the active agent(s) to be delivered by the formulation. In some embodiments, the immediate-
release component and the extended-release component contain the same active ingredient.
In other embodiments, the immediate-release component and the extended-release component
contain different active ingredients (e.g., an analgesic in one component and an
antimuscarinic agent in another component). In some embodiments, the immediate-release
component and the extended-release component each contains an analgesic selected from the
group consisting of aspirin, ibuprofen, naproxen sodium, indomethacin, nabumetone, and
acetaminophen. In other embodiments, the immediate-release component and/or the
extended-release component further comprises one or more additional active agents selected
from the groups consisting of an antimuscarinic agent, an antidiuretic, and a spasmolytic.
[0099] In some embodiments, the pharmaceutical composition comprises a plurality
of active ingredients selected from the group consisting of analgesics, antimuscarinic agents,
antidiuretics, spasmolytics and phosphodiesterase type 5 (PDE 5) inhibitors. Examples of
antimuscarinic agents include, but are not limited to, oxybutynin, solifenacin, darifenacin,
fesoterodine, tolterodine, trospium, atropine, and tricyclic antidepressants. Examples of
antidiuretics include, but are not limited to, antidiuretic hormone (ADH), angiotensin 1I,
aldosterone, vasopressin, vasopressin analogs (e.g., desmopressin argipressin, lypressin,
felypressin, ornipressin, terlipressin); vasopressin receptor agonists, atrial natriuretic peptide
(ANP) and C-type natriuretic peptide (CNP) receptor (i.e., NPR1, NPR2, and NPR3)
antagonists (e.g., HS-142-1, isatin, [Asu7,23']b-ANP-(7-28)], anantin, a cyclic peptide from
Streptomyces coerulescens, and 3G12 monoclonal antibody); somatostatin type 2 receptor
antagonists (e.g., somatostatin), pharmaceutically-acceptable derivatives, and analogs, salts,
hydrates, and solvates thereof. Examples of spasmolytics include, but are not limited to,
carisoprodol, benzodiazepines, baclofen, cyclobenzaprine, metaxalone, methocarbamol,
clonidine, clonidine analog, and dantrolene. Examples of phosphodiesterase type 5 (PDE 5)
inhibitors include, but are not limited to, tadalafil, sildenafil and vardenafil. :
[0100] In some embodiments, the pharmaceutical composition comprises one or more
analgesics. In other embodiments, the pharmaceutical composition comprises (1) one or
more analgesics, and (2) one or more other active ingredients selected from the group
consisting of antimuscarinic agents, antidiuretics, spasmolytics and PDE 5 inhibitors. In

another embodiment, the pharmaceutical composition comprises (1) one or more analgesics
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and (2) one or more antimuscarinic agents. In another embodiment, the pharmaceutical
composition comprises (1) one or more analgesics and (2) one or more antidiuretics. In
another embodiment, the pharmaceutical composition comprises (1) one or more analgesics
and (2) one or more spasmolytics. In another embodiment, the pharmaceutical composition
comprises (1) one or more analgesics and (2) one or more PDE 5 inhibitors. In another
embodiment, the pharmaceutical composition comprises (1) one or two analgesics, (2) one or
two antimuscarinic agents, and (3) one or two antidiuretics. In another embodiment, the
pharmaceutical composition comprises (1) one or two analgesics, (2) one or two
antimuscarinic agents, and (3) one or two spasmolytics. In another embodiment, the
pharmaceutical composition comprises (1) one or two analgesics, (2) one or two
antimuscarinic agents, and (3) one or two PDE 5 inhibitors. In another embodiment, the
pharmaceutical composition comprises (1) one or more analgesics, (2) one or more
antidiuretics, and (3) one or more spasmolytics. In another embodiment, the pharmaceutical
composition comprises (1) one or more analgesics, (2) one or more antidiuretics, and (3) one
or more PDE 5 inhibitors. In another embodiment, the pharmaceutical composition comprises
(1) one or more analgesics, (2) one or more spasmolytics, and (3) one or more PDE 5
inhibitors.

[0101] In one embodiment, the plurality of active ingredients are formulated for
immediate-release. In other embodiment, the plurality of active ingredients are formulated
for extended-release. In other embodiment, the plurality of active ingredients are formulated
for both immediate-release and extended-release (e.g., a first portion of each active ingredient
is formulated for immediate-release and a second portion of each active ingredient is
formulated for extended-release). In yet other embodiment, some of the plurality of active
ingredients are formulated for immediate-release and some of the plurality of active
ingredients are formulated for extended-release (e.g., active ingredients A, B, C are
formulated for immediate-release and active ingredients C and D are formulated for
extended-release). In some other embodiments, the immediate-release component and/or the
extended-release component is further coated with a delayed-release coating, such as an
enteric coating.

[0102] In certain embodiments, the pharmaceutical composition comprises an
immediate-release component and an extended-release component. The immediate-release
component may comprise one or more active ingredients selected from the group consisting
of analgesics, antimuscarinic agents, antidiuretics, spasmolytics and PDE 5 inhibitors. The

extended-release component may comprise one or more active ingredients selected from the
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group consisting of analgesics, antimuscarinic agents, antidiuretics, spasmolytics and PDE 5
inhibitors. In some embodiments, the immediate-release component and the extended-release
component have exactly the same active ingredients. In other embodiments, the immediate-
release component and the extended-release component have different active ingredients. In
yet other embodiments, the immediate-release component and the extended-release
component have one or more common active ingredients. In some other embodiments, the
immediate-release component and/or the extended-release component is further coated with a
delayed-release coating, such as an enteric coating.

[0103] In one embodiment, the pharmaceutical composition comprises two or more
active ingredients (e.g., two or more analgesic agents or a mixture of one or more analgesic
agent and one or more antimuscarinic agents or antidiuretics or spasmolytics or PDE 5
inhibitors), formulated for immediate-release at about the same time. In another
embodiment, the pharmaceutical composition comprises two ore more active ingredients,
formulated for extended-release at about the same time. In another embodiment, the
pharmaceutical composition comprises two or more active ingredients formulated as two
extended-release components, each providing a different extended-release profile. For
example, a first extended-release component releases a first active ingredient at a first release
rate and a second extended-release component releases a second active ingredient at a second
release rate. In another embodiment, the pharmaceutical composition comprises two or more
active ingredients, both formulated for delayed release.

[0104] In another embodiment, the pharmaceutical composition comprises two or
more active ingredients formulated for delayed release. In another embodiment, the
pharmaceutical composition comprises two or more active ingredients formulated as two
delayed-release components, each providing a different delayed-release profile. For example,
a first delayed-release component releases a first active ingredient at a first time point, and a
second delayed-release component releases a second active ingredient at a second time point.

[0105] In other embodiments, the pharmaceutical composition comprises two active
ingredients (e.g., two analgesic agents, or a mixture of one analgesic agent and one
antimuscarinic agent or antidiuretic or spasmolytic or and PDE 5 inhibitor) formulated for
immediate-release and (2) two active ingredients (e.g., two analgesic agents, or a mixture of
one analgesic agent and one antimuscarinic agent or antidiuretic or spasmolytic or PDE 5
inhibitors) formulated for extended-release. In other embodiments, the pharmaceutical
composition comprises three active ingredients formulated for immediate-release and (2)

three active ingredients formulated for extended-release. In other embodiments, the
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pharmaceutical composition comprises four active ingredients formulated for immediate-
release and (2) four active ingredients formulated for extended-release. In these
embodiments, the active ingredient(s) in the immediate-release component can be the same
as, or different from, the active ingredient(s) in the extended-release component. In some
other embodiments, the immediate-release component and/or the extended-release
component is further coated with a delayed-release coating, such as an enteric coating.

[0106] In some embodiments, the pharmaceutical composition comprises one or more
analgesic agents and an antidiuretic, wherein the one or more analgesic agents are formulated
for delayed release and wherein the antidiuretic is formulated for immediate release. In other
embodiments, the pharmaceutical composition further comprises an additional agent selected
from the group consisting of an antimuscarinic agent, an antidiuretic, a spasmolytic and a
PDE 5 inhibitor, wherein the additional agent is formulated for delayed release. In some
embodiments, the delayed release formulation delays the release of the active ingredient (e.g.,
the analgesic agent, antimuscarinic agent, antidiuretic, spasmolytic and/or PDE 5 inhibitor)
for a period of 1, 2, 3, 4 or 5 hours.

[0107] An immediate-release composition may comprise 100% of the total dosage of
a given active agent administered in a single unit dose. Alternatively, an immediate-release
component may be included as a component in a combined release profile formulation that
may provide about 1% to about 90% of the total dosage of the active agent(s) to be delivered
by the pharmaceutical formulation. For example, the immediate-release component may
provide about 5%-90%, about 5%-80%, about 5%-70%, about 5%-60%, about 5%-50%,
about 5%-40%, about 5%-30%, about 5%-20%, about 10% to about 90%, about 10%-80%,
about 10%-70%, about 10%-60%, about 10%-50%, about 10% to about 40%, about 10% to
about 30%, about 10% to about 20%, about 20% to about 90%, about 20%-80%, about 20%-
70%, 20% to about 60%, about 20% to about 50%, about 20% to about 30%, 30% to about
90%, about 30%-80%, about 30%-70%, about 30% to about 60%, about 30% to about 50%,
about 30% to about 40%, about 40% to about 90%, about 40% to about 80%, about 40% to
about 70%, about 40% to about 60%, about 40% to about 50%, about 50% to about 90%,
about 50% to about 80%, about 50% to about 70%, about 50% to about 60%, about 60% to
about 90%, about 60% to about 80%, about 60% to about 70%, about 70% to about 90%, -
about 70% to about 80%, about 80% to about 90%, = of the total dosage of the active
agent(s) to be delivered by the formulation. In alternate embodiments, the immediate-release
component provides about 2, 4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90% of the total dosage of the active agent(s) to be delivered by the formulation.
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[0108] In some embodiments, the immediate-release, delayed-release, extended-
release, or delayed-extended-release formulation comprises an active core comprised of one
or more inert particles, each in the form of a bead, pellet, pill, granular particle, microcapsule,
microsphere, microgranule, nanocapsule, or nanosphere coated on its surfaces with drugs in
the form of e.g., a drug-containing film-forming composition using, for example, fluid bed
techniques or other methodologies known to those of skill in the art. The inert particle can be
of various sizes, so long as it is large enough to remain poorly dissolved. Alternatively, the
active core may be prepared by granulating and milling and/or by extrusion and
spheronization of a polymer composition containing the drug substance. In some
embodiments, the immediate-release, delayed-release, extended-release, or delayed-extended-
release formulation of the pharmaceutical composition of the present application is
formulated as a liquid dosage form for easy administration in children, especially for small
children who have difficulty swallowing pills. In certain embodiments, the pharmaceutical
composition of the present application is formulated as a delayed-release, extended-release,
or delayed-extended-release oral liquid. In some embodiments, the oral liquid comprises
drug containing granular particles, microcapsules, microspheres, microgranules,
nanocapsules, or nanospheres are suspended in a liquid medium. The drug containing
granular particles, microcapsules, microspheres, microgranules, nanocapsules, or nanospheres
may be formulated or coated for delayed-release, extended-release, or delayed-extended-
release. In one embodiment, active ingredients in the pharmaceutical composition are
protonated and form ionic complex with cationic ion-exchange polymers. The ionic complex
is then coated for delayed-release, extended-release or delayed-extended-release.

[0109] In other embodiments, the immediate-release, delayed-release, extended-
release, or delayed-extended-release formulation of the pharmaceutical composition of the
present application is formulated as a pill that melts rapidly in mouth. In some embodiments,
the pharmaceutical composition comprise drug-containing granular particles, microcapsules,
microspheres, microgranules, nanocapsules, or nanospheres that are formulated or coated for
delayed-release, extended-release, or delayed-extended-release of the drug. Upon oral
administration, the pill melts rapidly in mouth and releases the drug-containing granular
particles, microcapsules, microspheres, microgranules, nanocapsules, or nanospheres which,
in turn, release the drug(s) they carry based on a desired drug release profile, e.g., delayed-
release or extended-release.

[0110] The amount of drug in the core will depend on the dose that is required and

typically varies from about 5 to 90 weight %. Generally, the polymeric coating on the active
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core will be from about 1 to 50% based on the weight of the coated particle, depending on the
lag time and type of release profile required and/or the polymers and coating solvents chosen.
Those skilled in the art will be able to select an appropriate amount of drug for coating onto
or incorporating into the core to achieve the desired dosage. In one embodiment, the inactive
core may be a sugar sphere or a buffer crystal or an encapsulated buffer crystal such as
calcium carbonate, sodium bicarbonate, fumaric acid, tartaric acid, ezc. which alters the
microenvironment of the drug to facilitate its release.

[0111] In some embodiments, the delayed-release formulation is formed by coating a
water soluble/dispersible drug-containing particle, such as a bead, with a mixture of a water
insoluble polymer and an enteric polymer, wherein the water insoluble polymer and the
enteric polymer may be present at a weight ratio of 4:1 to 1:1, and the total weight of the
coatings is 10 to 60 weight % based on the total weight of the coated beads. The drug layered
beads may optionally include an inner dissolution rate controlling membrane of
ethylcellulose. The composition of the outer layer, as well as the individual weights of the
inner and outer layers of the polymeric membrane are optimized for achieving desired
circadian rhythm release profiles for a given active, which are predicted based on in vitro/in
vivo correlations.

[0112] In other embodiments the formulations comprise a mixture of immediate-
release drug-containing particles without a dissolution rate controlling polymer membrane
and delayed release beads exhibiting, for example, a lag time of 2-4 hours following oral
administration, thus providing a two-pulse release profile. In yet other embodiments the
formulations comprise a mixture of two types of delayed-release beads: a first type that
exhibits a lag time of 1-3 hours and a second type that exhibits a lag time of 4-6 hours. In yet
other embodiments the formulations comprise a mixture of two types of release beads: a first
type that exhibits immediate-release and a second type that exhibits a lag time of 1-4 hours
followed with extended-release.

[0113] In other embodiments, the formulations are designed with a release profile
such that a fraction of the medicine (e.g., 20-60%) is released immediately or within two
hours of administration, and the rest is released over an extended period of time. The
pharmaceutical composition may be administered daily or administered on an as needed basis.
In certain embodiments, the pharmaceutical composition is administered to the subject prior
to bedtime. In some embodiments, the pharmaceutical composition is administered
immediately before bedtime. In some embodiments, the pharmaceutical composition is

administered within about two hours before bedtime, preferably within about one hour before
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bedtime. In another embodiment, the pharmaceutical composition is administered about two
hours before bedtime. In a further embodiment, the pharmaceutical composition is
administered at least two hours before bedtime. In another embodiment, the pharmaceutical
composition is administered about one hour before bedtime. In a further embodiment, the |
pharmaceutical composition is administered at least one hour before bedtime. In still another
embodiment, the pharmaceutical composition is administered immediately before bedtime.
Preferably, the pharmaceutical composition is administered orally.

[0114] The appropriate dosage (“therapeutically effective amount”) of the active
agent(s) in the immediate-release component, the extended-release component, the delayed
release component or delayed, extended-release component will depend, for example, on the
severity and course of the condition, the mode of administration, the bioavailability of the
particular agent(s), the age and weight of the patient, the patient's clinical history and
response to the active agent(s), discretion of the physician, efc.

[0115] As a general proposition, the therapeutically effective amount of the analgesic
agent(s) in the immediate-release component, the extended-release component or the
delayed-extended-release component is administered in the range of about 10 pg/kg body
weight/day to about 100 mg/kg body weight/day whether by one or more administrations. In
some embodiments, the range of each active agent administered daily in a single dose or in
multiple does is from about 10 pug/kg body weight/day to about 100 mg/kg body weight/day,
10 pg/kg body weight/day to about 30 mg/kg body weight/day, 10 pg/kg body weight/day to
about 10 mg/kg body weight/day, 10 pg/kg body weight/day to about 3 mg/kg body
weight/day, 10 pg/kg body weight/day to about 1 mg/kg body weight/day, 10 pg/kg body
weight/day to about 300 pg/kg body weight/day, 10 pg/kg body weight/day to about 100
ug/kg body weight/day, 10 pg/kg body weight/day to about 30 pg/kg body weight/day, 30
ug/kg body weight/day to about 100 mg/kg body weight/day, 30 pg/kg body weight/day to
about 30 mg/kg body weight/day, 30 pg/kg body weight/day to about 10 mg/kg body
weight/day, 30 pg/kg body weight/day to about 3 mg/kg body weight/day, 30 pg/kg body
weight/day to about 1 mg/kg body weight/day, 30 ng/kg body weight/day to about 300 pg/kg
body weight/day, 30 ng/kg body weight/day to about 100 pg/kg body weight/day, 100 pg/kg
body weight/day to about 100 mg/kg body weight/day, 100 png/kg body weight/day to about
30 mg/kg body weight/day, 100 pg/kg body weight/day to about 10 mg/kg body weight/day,
100 pg/kg body weight/day to about 3 mg/kg body weight/day, 100 pg/kg body weight/day to
about 1 mg/kg body weight/day, 100 pg/kg body weight/day to about 300 pg/kg body
weight/day, 300 pg/kg body weight/day to about 100 mg/kg body weight/day, 300 pg/kg
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body weight/day to about 30 mg/kg body weight/day, 300 ng/kg body weight/day to about 10
mg/kg body weight/day, 300 pg/kg body weight/day to about 3 mg/kg body weight/day, 300
ng/kg body weight/day to about 1 mg/kg body weight/day, 1 mg/kg body weight/day to about
100 mg/kg body weight/day, 1 mg/kg body weight/day to about 30 mg/kg body weight/day,
1 mg/kg body weight/day to about 10 mg/kg body weight/day, 1 mg/kg body weight/day to
about 3 mg/kg body weight/day, 3 mg/kg body weight/day to about 100 mg/kg body
weight/day, 3 mg/kg body weight/day to about 30 mg/kg body weight/day, 3 mg/kg body
weight/day to about 10 mg/kg body weight/day, 10 mg/kg body weight/day to about 100
mg/kg body weight/day, 10 mg/kg body weight/day to about 30 mg/kg body weight/day or 30
mg/kg body weight/day to about 100 mg/kg body weight/day.

[0116] The analgesic agent(s) described herein may be included in an immediate-
release component or an extended-release component, a delayed release component, a
delayed, extended-release component or combinations thereof for daily oral administration at
a single dose or combined dose range of 1 mg to 1000 mg, 1 mg to 300 mg, 1 mg to 100 mg,
1 mg to 30 mg, 1 mg to 10 mg, 1 mg to 3 mg, 3 mg to 1000 mg, 3 mg to 300 mg, 3 mg to 100
mg, 3 mg to 30 mg, 3 mg to 10 mg, 10 mg to 1000 mg, 10 mg to 300 mg, 10 mg to 100 mg,
10 mg to 30 mg, 30 mg to 1000 mg, 30 mg to 300 mg, 30 mg to 100 mg, 100 mg to 1000 mg,
100 mg to 300 mg, or 300 mg to 1000 mg. As expected, the dosage will be dependent on the
condition, size, age, and condition of the patient.

[0117] In some embodiments, the pharmaceutical composition comprises a single
analgesic agent. In one embodiment, the single analgesic agent is aspirin. In another
embodiment, the single analgesic agent is ibuprofen. In another embodiment, the single
analgesic agent is naproxen or naproxen sodium. In another embodiment, the single
analgesic agent is indomethacin. In another embodiment, the single analgesic agent is
nabumetone. In another embodiment, the single analgesic agent is acetaminophen.

[0118] In other embodiments, the pharmaceutical composition comprises a pair of
analgesic agents. Examples of such paired analgesic agents include, but are not limited to,
acetylsalicylic acid and ibuprofen, acetylsalicylic acid and naproxen sodium, acetylsalicylic
acid and nabumetone, acetylsalicylic acid and acetaminophen, acetylsalicylic acid and
indomethancin, ibuprofen and naproxen sodium, ibuprofen and nabumetone, ibuprofen and
acetaminophen, ibuprofen and indomethancin, naproxen, naproxen sodium and nabumetone,
naproxen sodium and acetaminophen, naproxen sodium and indomethancin, nabumetone and
acetaminophen, nabumetone and indomethancin, and acetaminophen and indomethancin. The

paired analgesic agents are mixed at a weight ratio in the range of 0.1:1 to 10:1, 0.2:1 to 5:1
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or 0.3:1 to 3:1. In one embodiment, the paired analgesic agents are mixed at a weight ratio of
1:1.

[0119] In some other embodiments, the pharmaceutical composition of the present
application further comprises one or more antimuscarinic agents. Examples of the
antimuscarinic agents include, but are not limited to, oxybutynin, solifenacin, darifenacin,
fesoterodine, tolterodine, trospium, atropine, and tricyclic antidepressants. The daily dose of
antimuscarinic agent is in the range of 1 pg to 100 mg, 1 pg to 30 mg; 1 pg to 10 mg, 1 pgto
3mg, 1 pgtol mg, 1 pgto300 ug, 1 pgto 100 pg, 1 pgto30 pg, 1 pgto 10 ug, 1 pgto 3
ug, 3 ugto 100 mg, 3 pg to 30 mg; 3 pug to 10 mg, 3 pg to 3 mg, 3 pug to 1 mg, 3 pug to 300
ng, 3 ugto 100 pg, 3 ngto 30 pg, 3 pgto 10 pug, 10 pgto 100 mg, 10 pg to 30 mg; 10 pg to
10 mg, 10 pgto 3 mg, 10 pg to 1 mg, 10 pg to 300 pg, 10 pg to 100 pg, 10 pg to 30 pg, 30
ug to 100 mg, 30 pg to 30 mg; 30 pg to 10 mg, 30 pug to 3 mg, 30 pg to 1 mg, 30 pg to 300
ng, 30 pg to 100 pg, 100 pg to 100 mg, 100 pg to 30 mg; 100 pg to 10 mg, 100 pg to 3 mg,
100 pg to 1 mg, 100 pg to 300 pg, 300 pg to 100 mg, 300 pg to 30 mg; 300 pg to 10 mg, 300
pg to 3 mg, 300 pg to 1 mg, 1 mg to 100 mg, 1 mg to 30 mg, 1 mg to 3 mg, 3 mg to 100 mg,
3 mg to 30 mg, 3 mg to 10 mg, 10 mg to 100 mg, 10 mg to 30 mg or 30 mg to 100 mg.

[0120] In some other embodiments, the pharmaceutical composition of the present
application further comprises one or more antidiuretics. Examples of the antidiuretics include,
but are not limited to, antidiuretic hormone (ADH), angiotensin II, aldosterone, vasopressin,
vasopressin analogs (e.g., desmopressin argipressin, lypressin, felypressin, ornipressin, and
terlipressin), vasopressin receptor agonists, atrial natriuretic peptide (ANP) and C-type
natriuretic peptide (CNP) receptor (i.e., NPR1, NPR2, and NPR3) antagonists (e.g., HS-142-
1, isatin, [Asu7,23']b-ANP-(7-28)], anantin, a cyclic peptide from Streptomyces coerulescens,
and 3G12 monoclonal antibody), somatostatin type 2 receptor antagonists (e.g.,
somatostatin), pharmaceutically-acceptable derivatives, and analogs, salts, hydrates, and
solvates thereof. In some embodiments, the one or more antidiuretics comprise desmopressin.
In other embodiments, the one or more antidiuretics is desmopressin. The daily dose of
antidiuretic is in the range of 1 pg to 100 mg, 1 ug to 30 mg; 1 pgto 10 mg, 1 pgto3 mg, 1
pgto 1 mg, 1 ngto300 pg, 1 pgto 100 pug, 1 pgto30 ug, 1 pgto 10 pg, 1 pgto3 pg, 3 pg
to 100 mg, 3 pgto 30 mg; 3 pgto 10 mg, 3 ugto3 mg, 3 pgto 1 mg, 3 ugto 300 pg, 3 ugto
100 pg, 3 pgto 30 pg, 3 pgto 10 pg, 10 pg to 100 mg, 10 pg to 30 mg; 10 pug to 10 mg, 10
ugto 3 mg, 10 pg to 1 mg, 10 pg to 300 pg, 10 pg to 100 pug, 10 pg to 30 pug, 30 pgto 100
mg, 30 pg to 30 mg; 30 pg to 10 mg, 30 pg to 3 mg, 30 pg to 1 mg, 30 ug to 300 pg, 30 ug
to 100 pg, 100 pg to 100 mg, 100 pg to 30 mg; 100 pg to 10 mg, 100 pg to 3 mg, 100 ugto 1
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mg, 100 pg to 300 pg, 300 pug to 100 mg, 300 pg to 30 mg; 300 pg to 10 mg, 300 pg to 3 mg,
300 pg to 1 mg, 1 mg to 100 mg, 1 mg to 30 mg, 1 mg to 3 mg, 3 mg to 100 mg, 3 mg to 30
mg, 3 mg to 10 mg, 10 mg to 100 mg, 10 mg to 30 mg or 30 mg to 100 mg.

[0121] In other embodiments, the pharmaceutical composition of the present
application further comprises one or more spasmolytics. Examples of spasmolytics include,
but are not limited to, carisoprodol, benzodiazepines, baclofen, cyclobenzaprine, metaxalone,
methocarbamol, clonidine, clonidine analog, and dantrolene. In some embodiments, the
spasmolytics is used at a daily dose of 0.1 mg to 1000 mg, 0.1 mg to 300 mg, 0.1 mg to 100
mg, 0.1 mg to 30 mg, 0.1 mg to 10 mg, 0.1 mg to 3 mg, 0.1 mg to 1 mg, 0.1 mg to 0.3 mg,
0.3 mg to 1000 mg, 0.3 mg to 300 mg, 0.3 mg to 100 mg, 0.3 mg to 30 mg, 0.3 mg to 10 mg,
0.3 mg to 3 mg, 0.3 mg to 1 mg, 1 mgto 1000 mg, 1 mg to 300 mg, 1 mg to 100 mg, 1 mg to
30 mg, 1 mgto 10 mg, 1 mg to 3 mg, 3 mg to 1000 mg, 3 mg to 300 mg, 3 mg to 100 mg, 3
mg to 30 mg, 3 mg to 10 mg, 10 mg to 1000 mg, 10 mg to 300 mg, 10 mg to 100 mg, 10 mg
to 30 mg, 30 mg to 1000 mg, 30 mg to 300 mg, 30 mg to 100 mg, 100 mg to 1000 mg, 100
mg to 300 mg or 300 mg to 1000 mg.

[0122] In other embodiments, the pharmaceutical composition of the present
application further comprises one or more PDE 5 inhibitors. Examples of PDE 5 inhibitors
include, but are not limited to, tadalifil, sildenafil and vardenafil. In some embodiments, the
one or more PDE 35 inhibitors comprise tadalafil. In other embodiments, the one or more
PDE 5 inhibitors is tadalafil. In some embodiments, the PDE 5 inhibitor is used at a daily
dose of 0.1 mg to 1000 mg, 0.1 mg to 300 mg, 0.1 mg to 100 mg, 0.1 mg to 30 mg, 0.1 mg to
10 mg, 0.1 mg to 3 mg, 0.1 mg to 1 mg, 0.1 mg to 0.3 mg, 0.3 mg to 1000 mg, 0.3 mg to 300
mg, 0.3 mg to 100 mg, 0.3 mg to 30 mg, 0.3 mg to 10 mg, 0.3 mg to 3 mg, 0.3 mg to 1 mg, 1
mg to 1000 mg, 1 mg to 300 mg, 1 mg to 100 mg, 1 mg to 30 mg, | mg to 10 mg, 1 mg to 3
mg, 3 mg to 1000 mg, 3 mg to 300 mg, 3 mg to 100 mg, 3 mg to 30 mg, 3 mg to 10 mg, 10
mg to 1000 mg, 10 mg to 300 mg, 10 mg to 100 mg, 10 mg to 30 mg, 30 mg to 1000 mg, 30
mg to 300 mg, 30 mg to 100 mg, 100 mg to 1000 mg, 100 mg to 300 mg or 300 mg to 1000
mg.

[0123] The antimuscarinic agents, antidiuretics, spasmolytics and/or PDE 5 inhibitors
may be formulated, alone or together with other active ingredient(s) in the pharmaceutical
composition, for inmediate-release, extended-release, delayed release, delayed-extended-
release or combinations thereof.

[0124] In certain embodiments, the pharmaceutical composition is formulated for

extended release and comprises (1) an analgesic agent selected from the group consisting of
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cetylsalicylic acid, ibuprofen, naproxen, naproxen sodium, nabumetone, acetaminophen, and
indomethancin and (2) an antidiuretic, such as desmopressin.

[0125] In certain embodiments, the pharmaceutical composition is formulated for
extended release and comprises two or more analgesic agents.

[0126] In other embodiments, the pharmaceutical composition is formulated for
extended release and comprises one or more analgesic agents and one or more antimuscarinic
agents.

[0127] In some embodiments, the pharmaceutical composition comprises a single
analgesic agent and a single antidiuretic. In one embodiment, the single analgesic agent is .
aspirin. In another embodiment, the single analgesic agent is ibuprofen. In another
embodiment, the single analgesic agent is naproxen or naproxen sodium. In another
embodiment, the single analgesic agent is indomethacin. In another embodiment, the single
analgesic agent is nabumetone. In another embodiment, the single analgesic agent is
acetaminophen. In another embodiment, the single antidiuretic is desmopressin. The
analgesic agent and antidiuretic may be given at doses in the ranges described above.

[0128] In some embodiments, the pharmaceutical composition comprises one or more
analgesic agents, individually or in combination, in an amount between 10-1000 mg, 10-800
mg, 10-600 mg, 10-500 mg, 10-400 mg, 10-300 mg, 10-250 mg, 10-200 mg, 10-150 mg, 10-
100 mg 30-1000 mg, 30-800 mg, 30-600 mg, 30-500 mg, 30-400 mg, 30-300 mg, 30-250 mg,
30-200 mg, 30-150 mg, 30-100 mg, 100-1000 mg, 100-800 mg, 100-600 mg, 100-400 mg,
100-250 mg, 300-1000 mg, 300-800 mg, 300-600 mg, 300-400 mg, 400-1000 mg, 400-800
mg, 400-600 mg, 600-1000 mg, 600-800 mg or 800-1000 mg, wherein the composition is
formulated for extended release with a release profile in which the one or more analgesic
agents are released continuously over a period of 2-12 hours or 5-8 hours.

[0129] In some embodiments, the composition is formulated for extended release
with a release profile in which at least 90% of the one or more analgesic agents are released
continuously over a period of 2-12 hours or 5-8 hours.

[0130] In some embodiments, the composition is formulated for extended release
with a release profile in which the one or more analgesic agents are released continuously
over a period of 5, 6, 7, 8, 10 or 12 hours. In some embodiments, the pharmaceutical
composition further comprises an antimuscarinic agent, an antidiuretic, a spasmolytic or a
PDE 5 inhibitor.

[0131] In other embodiments, the composition is formulated for extended release with

a release profile in which the analgesic agent is released at a steady rate over a period of 2-12
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hours or 5-8 hours. In other embodiments, the composition is formulated for extended
release with a release profile in which the analgesic agent is released at a steady rate over a
period of 5, 6, 7, 8, 10 or 12 hours. As used herein, “a steady rate over a period of time” is
defined as a release profile in which the release rate at any point during a given period of time
is within 30% - 300% of the average release rate over that given period of time. For example,
if 80 mg of aspirin is released at a steady rate over a period of 8 hours, the average release
rate is 10 mg/hr during this period of time and the actual release rate at any time during this
period is within the range of 3 mg/hr to 30 mg/hr (i.e., within 30% - 300% of the average
release rate of 10 mg/hr during the 8 hour period). In some embodiments, the pharmaceutical
composition further comprises an antimuscarinic agent, an antidiuretic a spasmolytic or a
PDE 5 inhibitor.

[0132] In some embodiments, the analgesic agent is selected from the group
consisting of aspirin, ibuprofen, naproxen sodium, naproxen, indomethacin, nabumetone and
acetaminophen. In one embodiment, the analgesic agent is acetaminophen. The
pharmaceutical composition is formulated to provide a steady release of small amount of the
analgesic agent to maintain an effective drug concentration in the blood such that the overall
amount of the drug in a single dosage is reduced compared to the immediate release
formulation.

[0133] In some other embodiments, the pharmaceutical composition comprises one or
more analgesic agent(s), individually or in combination, in an amount between 10-1000 mg,
10-800 mg, 10-600 mg, 10-500 mg, 10-400 mg, 10-300 mg, 10-250 mg, 10-200 mg, 10-150
mg, 10-100 mg 30-1000 mg, 30-800 mg, 30-600 mg, 30-500 mg, 30-400 mg, 30-300 mg, 30-
250 mg, 30-200 mg, 30-150 mg, 30-100 mg, 100-1000 mg, 100-800 mg, 100-600 mg, 100-
400 mg, 100-250 mg, 300-1000 mg, 300-800 mg, 300-600 mg, 300-400 mg, 400-1000 mg,
400-800 mg, 400-600 mg, 600-1000 mg, 600-800 mg or 800-1000 mg, wherein the analgesic
agent(s) are formulated for extended release, characterized by a two-phase release profile in
which 20-60% of the analgesic agent(s) are released within 2 hours of administration and the
remainder are released continuously, or at a steady rate, over a period of 2-12 hours or 5-8
hours. In yet another embodiment, the analgesic agent(s) is formulated for extended release
with a two-phase release profile in which 20, 30, 40, 50 or 60% of the analgesic agent(s) are
released within 2 hours of administration and the remainder are released continuously, or at a
steady rate, over a period of 2-12 hours or 5-8 hours. In one embodiment, the analgesic
agent(s) are selected from the group consisting of aspirin, ibuprofen, naproxen sodium,

naproxen, indomethacin, nabumetone, and acetaminophen. In one embodiment, the analgesic
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agent is acetaminophen. In another embodiment, the analgesic agent is acetaminophen. In
some embodiments, the pharmaceutical composition further comprises an antimuscarinic
agent, an antidiuretic, a spasmolytic and/or a PDE 5 inhibitor.

[0134] The pharmaceutical composition may be formulated into a tablet, capsule,
dragee, powder, granulate, liquid, gel or emulsion form. Said liquid, gel or emulsion may be
ingested by the subject in naked form or contained within a capsule. In some embodimenté,
the immediate-release, delayed-release, extended-release, or delayed-extended-release
formulation of the pharmaceutical composition of the present application is formulated as a
liquid dosage form for easy administration in children, especially for small children who have
difficulty swallowing pills.

[0135] Another aspect of the present application relates to a method for treating
bedwetting by administering to a subject in need thereof, two or more analgesic agents
alternatively to prevent the development of drug resistance. In one embodiment, the method
comprises administering a first analgesic agent for a first period of time and then
administering a second analgesic agent for a second period of time. In another embodiment,
the method further comprises administering a third analgesic agent for a third period of time.
The first, second, and third analgesic agents are different from each other and at least one of
which is formulated for extended-release or delayed, extended-release. In one embodiment,
the first analgesic agent is acetaminophen, the second analgesic agent is ibuprofen, and the
third analgesic agent is naproxen sodium. The length of each period may vary depending on
the subject’s response to each analgesic agent. In some embodiments, each period lasts from
3 days to three weeks. In another embodiment, the first, second, and third analgesic are all
formulated for extended-release or delayed, extended-release.

[0136] Another aspect of the present application relates to a method for treating
bedwetting in a subject, comprising administering to a subject in need thereof a
pharmaceutical composition comprising: an active ingredient comprising one or more
analgesic agents in an amount of 1-1000 mg per agent, wherein the one or more analgesic
agents are selected from the group consisting of aspirin, ibuprofen, naproxen, naproxen
sodium, indomethacin, nabumetone, and acetaminophen.

[0137] In one embodiment, the pharmaceutical composition is formulated for
extended-release such that the active ingredient is released continuously over a period of 2-12
hours. In a related embodiment, the pharmaceutical composition is further coated with an

enteric coating.
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[0138] In another embodiment, the pharmaceutical composition is formulated for
extended release, characterized by a two-phase release profile in which 20-60% of the active
ingredient is released within two hours of administration and remainder of the active
ingredient is released continuously over a period of 2-12 hours. In a related embodiment, the
pharmaceutical composition is further coated with an enteric coating.

[0139] In another embodiment, the pharmaceutical composition is formulated for
delayed-release or immediate release.

[0140] In another embodiment, the one or more analgesic agents consist of
acetaminophen.

[0141] In another embodiment, the one or more analgesic agents consist of
acetaminophen in an amount of 3-100 mg.

[0142] In another embodiment, the one or more analgesic agents consist of
acetaminophen and one other analgesic agent selected from the group consisting of aspirin,
ibuprofen, naproxen, naproxen sodium, indomethacin, and nabumetone.

[0143] In another embodiment, the active ingredient further comprises an
antimuscarinic agent.

[0144] In another embodiment, the active ingredient further comprises an antidiuretic.
In a related embodiment, the antidiuretic is desmopressin.

[0145] In another embodiment, the active ingredient further comprises a spasmolytic.

[0146] In another embodiment, the active ingredient further comprises a PDE 5
inhibitor. In a related embodiment, the PDE 5 inhibitor is tadalafil.

[0147] In another embodiment, the active ingredient further comprises two additional
agents selected from the group consisting of an antimuscarinic agent, an antidiuretic, a
spasmolytic and a PDE 5 inhibitor.

[0148] Another aspect of the present application relates to a method for treating
bedwetting in a subject, comprising administering to a subject in need thereof a
pharmaceutical composition comprising a first active ingredient comprising one or more
agents selected from the group consisting of analgesic agents, antimuscarinic agents,
antidiuretics, spasmolytics and PDE 35 inhibitors; and a second active ingredient comprising
one or more agents selected from the group consisting analgesic agents, antimuscarinic
agents, antidiuretics, spasmolytics and PDE 5 inhibitors, wherein the first active ingredient is
formulated for immediate release and wherein the second active ingredient is formulated for

extended release.
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[0149] In one embodiment, the pharmaceutical composition is further coated with an
enteric coating.

[0150] In another embodiment, the first active ingredient comprises an analgesic. Ina
related embodiment, the first active ingredient further comprises an antimuscarinic agent. In
another related embodiment, the active ingredient further comprises an antidiuretic, such as
desmopressin. In another related embodiment, the first active ingredient further comprises a
spasmolytic. In another related embodiment, the first active ingredient further comprises a
PDE 5 inhibitor, such as tadalafil.

[0151] Another aspect of the present application relates to a pharmaceutical
composition, comprising one or more analgesic agents, desmopressin and a pharmaceutically
acceptable carrier.

[0152] In one embodiment, the one or more analgesic agents are formulated for
extended release and wherein the desmopressin is formulated for immediate release.

[0153] In another embodiment, the one or more analgesic agents and the
desmopressin are formulated for extended release over a period of 2-12 hours.

[0154] In another embodiment, the desmopressin and 20-60% of each of the one or
more analgesic agents are formulated for immediate release, and remainder of each of the one
or more analgesic agents is formulated for extended release. Ina related embodiment, the
pharmaceutical composition is coated with an enteric coating.

[0155] The present invention is further illustrated by the following example which
should not be construed as limiting. The contents of all references, patents, and published
patent applications cited throughout this application are incorporated herein by reference.
EXAMPLE 1: INHIBITION OF THE URGE TO URINATE

[0156] Twenty volunteer subjects, both male and female were enrolled, each of which

experienced premature urge or desire to urinate, interfering with their ability to sleep for a
sufficient period of time to feel adequately rested. Each subject ingested 400-800 mg of
ibuprofen as a single dose prior to bedtime. At least 14 subjects reported that they were able
to rest better because they were not being awakened as frequently by the urge to urinate.
[0157] Several subjects reported that after several weeks of nightly use of ibuprofen,-
the benefit of less frequent urges to urinate was no longer being realized. However, all of
these subjects further reported the return of the benefit after several days of abstaining from
taking the dosages. More recent testing has confirmed similar results can be achieved at
much lower dosages without any subsequent diminution of benefits.
EXAMPLE 2: EFFECT OF ANALGESIC AGENTS, BOTULINUM NEUROTOXIN AND
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ANTIMUSCARINIC AGENTS ON MACROPHAGE RESPONSES TO
INFLAMMATORY AND NON-INFLAMMATORY STIMULI
Experimental Design

[0158] This study is designed to determine the dose and in vitro efficacy of analgesics
and antimuscarinic agents in controlling macrophage response to inflammatory and non-
inflammatory stimuli mediated by COX2 and prostaglandins (PGE, PGH, etc.). It establishes
baseline (dose and kinetic) responses to inflammatory and non-inflammatory effectors in
bladder cells. Briefly, cultured cells are exposed to analgesic agents and/or antimuscarinic
agents in the absence or presence of various effectors.

[0159] The effectors include: lipopolysaccharide (LPS), an inflammatory agent, and
Cox2 inducer as inflammatory stimuli; carbachol or acetylcholine, stimulators of smooth
muscle contraction as non-inflammatory stimuli; botulinum neurotoxin A, a known inhibitor
of acetylcholine release, as positive control; and arachidonic acid (AA), gamma linolenic acid
(DGLA), or eicosapentaenoic acid (EPA) as precursors of prostaglandins, which are
produced following the sequential oxidation of AA, DGLA, or EPA inside the cell by
cyclooxygenases (COX1 and COX2) and terminal prostaglandin synthases.

[0160] The analgesic agents include: Salicylates such as aspirin; iso-butyl-propanoic-
phenolic acid derivative (ibuprofen) such as Advil, Motrin, Nuprin, and Medipren; naproxen
sodium such as Aleve, Anaprox, Antalgin, Feminax Ultra, Flanax, Inza, Midol Extended
Relief, Nalgesin, Naposin, Naprelan, Naprogesic, Naprosyn, Naprosyn suspension, EC-
Naprosyn, Narocin, Proxen, Synflex and Xenobid; acetic acid derivative such as
indomethacin (Indocin);1-naphthaleneacetic acid derivative such as nabumetone or relafen;
N-acetyl-para-aminophenol (APAP) derivative such as acetaminophen or paracetamol
(Tylenol); and Celecoxib.

[0161] The antimuscarinic agents include: oxybutynin, solifenacin, darifenacin, and
atropine.

[0162] Macrophages are subjected to short term (1-2 hrs) or long term (24-48 hrs)
stimulation with:

1) Each analgesic agent alone at various doses.

(2) Each analgesic agent at various doses in the presence of LPS.

(3) Each analgesic agent at various doses in the presence of carbachol or
acetylcholine.

(4) Each analgesic agent at various doses in the presence of AA, DGLA, or EPA.

(5) Botulinum neurotoxin A alone at various doses.
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(6) Botulinum neurotoxin A at various doses in the presence of LPS.

(7) Botulinum neurotoxin A at various doses in the presence of carbachol or
acetylcholine.

(8) Botulinum neurotoxin A at various doses in the presence of AA, DGLA, or EPA.

(9) Each antimuscarinic agent alone at various doses.

(10) Each antimuscarinic agent at various doses in the presence of LPS.

(11) Each antimuscarinic agent at various doses in the presence of carbachol or
acetylcholine.

(12) Each antimuscarinic agent at various doses in the presence of AA, DGLA, or
EPA.

[0163] The cells are then analyzed for the release of PGH,; PGE; PGE,; Prostacydin;
Thromboxane; IL-1p; IL-6; TNF-a; the COX2 activity; the production of cAMP and cGMP;
the production of IL-1B, IL-6, TNF-a, and COX2 mRNA; and surface expression of CD80,
CD86, and MHC class II molecules.

Macrophage cells

[0164] Murine RAW264.7 or J774 macrophage cells (obtained from ATCC) were
used in this study. Cells were maintained in a culture medium containing RPMI 1640
supplemented with 10 % fetal bovine serum (FBS), 15 mM HEPES, 2 mM L-glutamine, 100
U/ml penicillin, and 100 pg / ml of streptomycin. Cells were cultured at 37°Cina 5 % CO;
atmosphere and split (passages) once a week.

In vitro treatment of macrophage cells with analgesics

[0165] RAW264.7 macrophage cells were seeded in 96-well plates at a cell density of
1.5x10° cells per well in 100 pl of the culture medium. The cells were treated with (1)
various concentrations of analgesic (acetaminophen, aspirin, ibuprophen or naproxen), (2)
various concentrations of lipopolysaccharide (LPS), which is an effector of inflammatory
stimuli to macrophage cells, (3) various concentrations of carbachol or acetylcholine, which
are effectors of non-inflammatory stimuli, (4) analgesic and LPS or (5) analgesic and
carbachol or acetylcholine. Briefly, the analgesics were dissolved in FBS-free culture
medium (i.e., RPMI 1640 supplemented with 15 mM HEPES, 2 mM L-glutamine, 100 U / ml
penicillin, and 100 pg / ml of streptomycin) and diluted to desired concentrations by serial
dilution with the same medium. For cells treated with analgesic in the absence of LPS, 50 pl
of analgesic solution and 50 pl of FBS-free culture medium were added to each well. For

cells treated with analgesic in the presence of LPS, 50 ul of analgesic solution and 50 ul of
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LPS (from Salmonella typhimurium) in FBS-free culture medium were added to each well.
All conditions were tested in duplicates.

[0166] After 24 or 48 hours of culture, 150 pl of culture supernatants were collected,
spun down for 2 min at 8,000 rpm at 4°C to remove cells and debris and stored at -70°C for
analysis of cytokine responses by ELISA. The cells were collected and washed by
centrifugation (5 min at 1,500 rpm at 4°C) in 500 pl of Phosphate buffer (PBS). Half of the
cells were then snap frozen in liquid nitrogen and stored at -70°C. The remaining cells were
stained with fluorescent monoclonal antibodies and analyzed by flow cytometry.

Flow cytometry analysis of co-stimulatory molecule expression

[0167] For flow cytometry analysis, macrophages were diluted in 100 pl of FACS
buffer (phosphate buffered saline (PBS) with 2% bovine serum albumin (BSA) and 0.01%
NaNj3) and stained 30 min at 4°C by addition of FITC-conjugated anti-CD40, PE-conjugated
anti-CD80, PE-conjugated anti-CD86 antibody, anti MHC class II (I-A%) PE (BD
Bioscience). Cells were then washed by centrifugation (5 min at 1,500 rpm at 4°C) in 300 pl
of FACS buffer. After a second wash, cells were re-suspended in 200 pl of FACS buffer and
the percentage of cells expressing a given marker (single positive), or a combination of
markers (double positive) were analyzed with the aid of an Accuri C6 flow cytometer (BD
Biosciences).

Analysis of cytokine responses by ELISA

[0168] Culture supernatants were subjected to cytokine-specific ELISA to determine
IL-1B, IL-6, and TNF-o responses in cultures of macrophages treated with analgesic, LPS
alone or a combination of LPS and analgesic. The assays were performed on Nunc MaxiSorp
Immunoplates (Nunc) coated overnight with 100 pl of anti-mouse IL-6, TNF-o. mAbs (BD
Biosciences) or IL-18 mAb (R&D Systems) in 0.1 M sodium bicarbonate buffer (pH 9.5).
After two washes with PBS (200 pl per well), 200 ul of PBS 3% BSA were added in each
well (blocking) and the plates incubated for 2 hours at room temperature. Plates were washed
again two times by addition of 200 ul per well, 100 pl of cytokine standards and serial
dilutions of culture supernatants were added in duplicate, and the plates were incubated
overnight at 4°C. Finally, the plates were washed twice and incubated with 100 pl of
secondary biotinylated anti-mouse IL-6, TNFo. mAbs (BD Biosciences), or IL-18 (R&D
Systems) followed by peroxidase-labelled goat anti-biotin mAb (Vector Laboratories). The

colorimetric reaction was developed by the addition of 2,2’-azino-bis (3)-
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ethylbenzylthiazoline-6-sulfonic acid (ABTS) substrate and H,0, (Sigma) and the absorbance

measured at 415 nm with a Victor® V multilabel plate reader (PerkinElmer).

Determination of COX2 activity and the production of cAMP and ¢cGMP

[0169] The COX2 activity in the cultured macrophages is determined by sequential
competitive ELISA (R&D Systems). The production of cAMP and ¢cGMP is determined by

the cAMP assay and cGMP assay. These assays are performed routinely in the art.

Results

[0170] Table 1 summarizes the experiments performed with Raw 264 macrophage -

cell line and main findings in terms of the effects of analgesics on cell surface expression of

costimulatory molecules CD40 and CD80. Expression of these molecules is stimulated by

COX2 and inflammatory signals and thus, was evaluated to determine functional

consequences of inhibition of COX2.

[0171] As shown in Table 2, acetaminophen, aspirin, ibuprophen, and naproxen

inhibit basal expression of co-stimulatory molecules CD40 and CD80 by macrophages at all
the tested doses (i.e., 5x 10° nM, 5x 10* nM, 5x 10° nM, 5x 10° nM, 50 nM, and 5 nM),
except for the highest dose (i.e., 5x 10° nM), which appears to enhance, rather than inhibit,

expression of the co-stimulatory molecules. As shown in Figures 1A and 1B, such inhibitory

effect on CD40 and CD50 expression was observed at analgesic doses as low as 0.05 nM

(i.e., 0.00005 uM). This finding supports the notion that a controlled release of small doses

of analgesic may be preferable to acute delivery of large doses. The experiment also revealed

that acetaminophen, aspirin, ibuprophen, and naproxen have a similar inhibitory effect on

LPS induced expression of CD40 and CD80.

Table 1. Summary of experiments

LPS
Control | Salmonella
typhimurium Acetaminophen | Aspirin Ibuprophen Naproxen
TESTS
1 X
2 X Dose responses
(0, 5,50, 1000)
ng/mL
3 X Dose responses :(0, 5, 50, 500, 5x10°, 5x10%, 5x10°, 5x106) nM
4 X X (5 ng/mL) Dose responses
X (50 ng/mL (0,5, 50, 500, 5x10°, 5x10%, 5x10°, 5x10°) nM
X (1000 ng/mL)
ANALYSIS
a Characterization of activation/stimulatory status: Flow cytometry analysis of CD40, CD80, CD86, and
MHC class 11
b Mediators of inflammatory responses: ELISA analysis of IL-1p, IL-6, TNF-q

Table 2. Summary of main findings
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Effectors % Positive Negative | LPS Dose analgesic (nM)
Control 5
ng/ml
5x10° | 5x10° | 5x10° | 5x10° [ 500 |50 |5
CD40CD80" | 20.6 77.8

Acetaminophen | CD40"CD80" 63 18 12 9.8 83 |95 |75
Aspirin CD40"CD80" 44 11 103 |83 8 105 |75
Ibuprophen CD40"CD80" ND* | 6.4 7.7 7.9 60 |49 |58
Naproxen CD40"CD80" 37 9.6 7.7 6.9 72 |68 |52

Analgesic plus LPS
Acetaminophen | CD40*CD80" 95.1 |87 [724 [688 |668 |662 |62.1
Aspirin CD40°CD80" 84.5 | 80 787 | 747 | 758 | 70.1 | 657
Ibuprophen CD40*CD80" ND |67 77.9 | 729 1711 |63.7 |60.3
Naproxen CD40°CD80" 660 | 741 [77.1 |71.0 |688 |72 73

* ND: not done (toxicity)

[0172] Table 3 summarizes the results of several studies that measured serum levels

of analgesic after oral therapeutic doses in adult humans. As shown in Table 3, the maximum

serum levels of analgesic after an oral therapeutic dose are in the range of 10* to 10° nM.

Therefore, the doses of analgesic tested in vitro in Table 2 cover the range of concentrations

achievable in vivo in humans.

Table 3. Serum levels of analgesic in human blood after oral therapeutic doses

Maximum serum References
Analgesic drug Molecular | levels after oral
weight therapeutic doses
mg/L nM
Acetaminophen 151.16 11-18 7.2x10% * BMC Clinical Pharmacology.2010, 10:10
(Tylenol) 1.19x10° * Anaesth Intensive Care. 2011, 39:242
Aspirin 181.66 30-100 | 1.65x10°- * Disposition of Toxic Drugs and Chemicals in
(Acetylsalicylic acid) 5.5x10° Man, 8th Edition, Biomedical Public, Foster City,
CA, 2008, pp. 22-25
* J Lab Clin Med. 1984 Jun;103:869
Ibuprofen 206.29 24-32 1.16x10°- * BMC Clinical Pharmacology2010, 10:10
(Advil, Motrin) 1.55x10° * J Clin Pharmacol. 2001, 41:330
Naproxen 230.26 Up to Up to * J Clin Pharmacol. 2001, 41:330
(Aleve) 60 2.6x10°

EXAMPLE 3: EFFECT OF ANALGESIC AGENTS, BOTULINUM NEUROTOXIN AND

ANTIMUSCARINIC AGENTS ON MOUSE BLADDER SMOOTH MUSCLE CELL

RESPONSES TO INFLAMMATORY AND NON-INFLAMMATORY STIMULI

Experimental Design

[0173] This study is designed to characterize how the optimal doses of analgesics

determined in Example 2 affect bladder smooth muscle cells in cell culture or tissue cultures,

and to address whether different classes of analgesics can synergize to more efficiently
inhibit COX2 and PGE2 responses.

[0174] The effectors, analgesic agents and antimuscarinic agents are described in

Example 2.
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[0175] Primary culture of mouse bladder smooth muscle cells are subjected to short
term (1-2 hrs) or long term (24-48 hrs) stimulation with:
(1) Each analgesic agent alone at various doses.
(2) Each analgesic agent at various doses in the presence of LPS.
(3) Each analgesic agent at various doses in the presence of carbachol or
acetylcholine.

(4) Each analgesic agent at various doses in the presence of AA, DGLA, or

EPA.

(5) Botulinum neurotoxin A alone at various doses.

(6) Botulinum neurotoxin A at various doses in the presence of LPS.

(7) Botulinum neurotoxin A at various doses in the presence of carbachol or
acetylcholine.

(8) Botulinum neurotoxin A at various doses in the presence of AA, DGLA, or
EPA.

(9) Each antimuscarinic agent alone at various doses.

(10) Each antimuscarinic agent at various doses in the presence of LPS.

(11) Each antimuscarinic agent at various doses in the presence of carbachol
or acetylcholine.

(12) Each antimuscarinic agent at various doses in the presence of AA,
DGLA, or EPA.

[0176] The cells are then analyzed for the release of PGH,; PGE; PGE,; Prostacydin;
Thromboxane; IL-1B; IL-6; TNF-a; the COX2 activity; the production of cAMP and cGMP;
the production of IL-1pB, IL-6, TNF-0, and COX2 mRNA; and surface expression of CD80,
CD86, and MHC class II molecules.

Materials and Methods

Isolation and purification of mouse bladder cells

[0177] Bladder cells were removed from euthanized animals C57BL/6 mice (8-12
weeks old), and cells were isolated by enzymatic digestion followed by purification on a
Percoll gradient. Briefly, bladders from 10 mice were minced with scissors to fine slurry in
10 ml of digestion buffer (RPMI 1640, 2% fetal bovine serum, 0.5 mg/ml collagenase, 30
ug/ml DNase). Bladder slurries were enzymatically digested for 30 minutes at 37°C.
Undigested fragments were further dispersed through a cell-trainer. The cell suspension was
pelleted and added to a discontinue 20%, 40%, and 75% Percoll gradient for purification on

mononuclear cells. Each experiment used 50-60 bladders.
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[0178] After washes in RPMI 1640, bladder cells were resuspended RPMI 1640
supplemented with 10% fetal bovine serum, 15 mM HEPES, 2 mM L-glutamine, 100 U/ml
penicillin, and 100 pg / ml of streptomycin and seeded in clear-bottom black 96-well cell
culture microculture plates at a cell density of 3x10* cells per well in 100 pl. Cells were
cultured at 37° C in a 5% CO, atmosphere.

In vitro treatment of cells with analgesics

[0179] Bladder cells were treated with analgesic solutions (50 ul/ well) either alone or
together with carbachol (10-Molar, 50 pl/ well), as an example of non-inflammatory stimuli,
or lipopolysaccharide (LPS) of Salmonella typhimurium (1 pg/ml, 50 pl/ well), as an example
of non-inflammatory stimuli. When no other effectors were added to the cells, 50 pl of
RPMI 1640 without fetal bovine serum were added to the wells to adjust the final volume to
200 pl.

[0180] After 24 hours of culture, 150 pl of culture supernatants were collected, spun
down for 2 min at 8,000 rpm at 4°C to remove cells and debris, and stored at -70°C for
analysis of Prostaglandin E2 (PGE;) responses by ELISA. Cells were fixed, permeabilized,
and blocked for detection of Cyclooxygenase-2 (COX2) using a fluorogenic substrate. In
selected experiment cells were stimulated 12 hours in vitro for analysis of COX2 responses.
Analysis of COX2 responses

[0181] COX2 responses were analyzed by a Cell-Based ELISA using Human/mouse
total COX2 immunoassay (R&D Systems), following the instructions of the manufacturer.
Briefly, after cells fixation and permeabilization, a mouse anti-total COX2 and a rabbit anti-
total GAPDH were added to the wells of the clear-bottom black 96-well cell culture
microculture plates. After incubation and washes, an HRP-conjugated anti-mouse IgG and an
AP-conjugated anti-rabbit IgG were added to the wells. Following another incubation and set
of washes, the HRP- and AP-fluorogenic substrates were added. Finally, a Victor® V
multilabel plate reader (PerkinElmer) was used to read the fluorescence emitted at 600 nm
(COX2 fluorescence) and 450 nm (GAPDH fluorescence). Results are expressed as relative
levels of total COX2 as determined by relative fluorescence unit (RFUs) and normalized to
the housekeeping protein GAPDH.

Analysis of PGE2 responses
Prostaglandin E2 responses were analyzed by a sequential competitive ELISA (R&D
Systems). More specifically, culture supernatants or PGE2 standards were added to the wells

of a 96-well polystyrene microplate coated with a goat anti-mouse polyclonal antibody. After
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one hour incubation on a microplate shaker, an HRP-conjugated PGE2 was added and the
plates were incubated for an additional two hours at room temperature. The plates were then
washed and HRP substrate solution added to each well. The color was allowed to develop for
30 minutes, and the reaction stopped by the addition of sulfuric acid before reading the plate
at 450 nm with wavelength correction at 570 nm. Results are expressed as mean pg/ml of
PGE2.
Other assays
[0182] The release of PGH,; PGE, Prostacydin; Thromboxane; IL-18; IL-6; and TNF-
a; the production of cAMP and ¢cGMP; the production of IL-1f, IL-6, TNF-a, and COX2
mRNA ; and surface expression of CD80, CD86, and MHC class II molecules are determined
as described in Example 2.
Analgesics inhibit COX2 responses of mouse bladder cells to an inflammatory stimulus
[0183] Several analgesics (acetaminophen, aspirin, ibuprofen, and naproxen) were
tested on mouse bladder cells at the concentration of 5 pM or 50 pM to determine whether
the analgesics could induce COX2 responses. Analysis of 24-hour cultures showed that none
of the analgesics tested induced COX2 responses in mouse bladder cells in vitro.

Table 4. COX2 expression by mouse bladder cells after in vitro stimulation and treatment
with analgesic

Stimulus Analgesic Total COX2 levels
(Normalized RFUs)
None None 15818
Carbachol (mM) None 149 £ 21
LPS (1pg/ml) None 420+ 26
LPS (1pg/ml) Acetaminophen (5 uM) 27512
LPS (1pg/ml) Aspirin (5 uM) 240+ 17
LPS (1pg/ml) Ibuprofen (5 uM)) 253 +£32
LPS (1pg/ml) Naproxen (5 uM) 284+ 11
LPS (1pg/ml) Acetaminophen (50 pM) 243 £ 15
LPS (1pg/ml) Aspirin (50 pM) 258 +21
LPS (1pg/ml) Ibuprofen (50 pM) 266+ 19
LPS (1pg/ml) Naproxen (50 pM) 279 +£23

[0184] The effect of these analgesics on the COX2 responses of mouse bladder cells
to carbachol or LPS stimulation in vitro was also tested. As indicated in Table 1, the dose of
carbachol tested has no significant effect on COX2 levels in mouse bladder cells. On the
other hand, LPS significantly increased total COX2 levels. Interestingly, acetaminophen,
aspirin, ibuprofen, and naproxen could all suppress the effect of LPS on COX2 levels. The
suppressive effect of the analgesic was seen when these drugs were tested at either 5 pM or
50 pM (Table 4).

Analgesics inhibit PGE2 responses of mouse bladder cells to an inflammatory stimulus
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[0185] The secretion of PGE2 in culture supernatants of mouse bladder cells was
measured to determine the biological significance of the alteration of mouse bladder cell
COX2 levels by analgesics. As shown in Table 5, PGE2 was not detected in the culture
supernatants of unstimulated bladder cells or bladder cells cultured in the presence of
carbachol. Consistent with COX2 responses described above, stimulation of mouse bladder
cells with LPS induced the secretion of high levels of PGE2. Addition of the analgesics
acetaminophen, aspirin, ibuprofen, and naproxen suppressed the effect of LPS on PGE2

secretion, and no difference was seen between the responses of cells treated with the 5 or 50

uM dose of analgesic.

Table 5. PGE2 secretion by mouse bladder cells after in vitro stimulation and treatment with
analgesic.

Stimulus Analgesic PGE2 levels (pg/ml)
None None <20.5

Carbachol (mM) None <20.5

LPS (1pg/ml) None 925 £ 55

LPS (1pg/ml) Acetaminophen (5 pM) 619 £32

LPS (1pg/ml) Aspirin (5 uM) 588+ 21

LPS (1pg/ml) Ibuprofen (5 pM)) 593 + 46

LPS (1pg/ml) Naproxen (5 pM) 597+ 19

LPS (1pg/ml) Acetaminophen (50 pM) 600 + 45

LPS (1pg/ml) Aspirin (50 pM) 571 £53

LPS (1pg/ml) Ibuprofen (50 pM) 568 £32

LPS (1pg/ml) Naproxen (50 uM) 588 + 37

[0186] In summary, these data show that the analgesics alone at 5 pM or 50 uM do
not induce COX2 and PGE2 responses in mouse bladder cells. The analgesics at 5 pM or 50
uM, however, significantly inhibit COX2 and PGE2 responses of mouse bladder cells
stimulated in vitro with LPS (1 ug/ml). No significant effect of analgesics was observed on
COX2 and PGE2 responses of mouse bladder cells stimulated with carbachol (1 mM).

EXAMPLE 4: EFFECT OF ANALGESIC AGENTS, BOTULINUM NEURQTOXIN AND
ANTIMUSCARINIC AGENTS ON MOUSE BLADDER SMOOTH MUSCLE CELL
CONTRACTION

Experimental Design

[0187] Cultured mouse or rat bladder smooth muscle cells and mouse or rat bladder
smooth muscle tissue are exposed to inflammatory stimuli and non-inflammatory stimuli in
the presence of analgesic agent and/or antimuscarinic agent at various concentrations. The
stimulus-induced muscle contraction is measured to evaluate the inhibitory effect of the

analgesic agent and/or antimuscarinic agent.
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[0188] The effectors, analgesic agents, and antimuscarinic agents are described in
Example 2.
[0189] Primary cultures of mouse bladder smooth muscle cells are subjected to short

term (1-2 hrs) or long term (24-48 hrs) stimulation with:

(1) Each analgesic agent alone at various doses.

(2) Each analgesic agent at various doses in the presence of LPS.

(3) Each analgesic agent at various doses in the presence of carbachol or
acetylcholine.

(4) Each analgesic agent at various doses in the presence of AA, DGLA, or
EPA.

(5) Botulinum neurotoxin A alone at various doses.

(6) Botulinum neurotoxin A at various doses in the presence of LPS.

(7) Botulinum neurotoxin A at various doses in the presence of carbachol or
acetylcholine.

(8) Botulinum neurotoxin A at various doses in the presence of AA, DGLA, or
EPA.

(9) Each antimuscarinic agent alone at various doses.

(10) Each antimuscarinic agent at various doses in the presence of LPS.

(11) Each antimuscarinic agent at various doses in the presence of carbachol
or acetylcholine.

(12) Each antimuscarinic agent at various doses in the presence of AA,
DGLA, or EPA.
Materials and Methods

[0190] Primary mouse bladder cells are isolated as described in Example 3. In
selected experiments, cultures of bladder tissue are used. Bladder smooth muscle cell
contractions are recorded with a Grass polygraph (Quincy Mass, USA).

EXAMPLE 5: EFFECT OF ORAL ANALGESIC AGENTS AND ANTIMUSCARINIC
AGENTS ON COX2 AND PGE2 RESPONSES OF MOUSE BLADDER SMOOTH
MUSCLE CELLS.

Experimental design:

[0191] Normal mice and mice with over active bladder syndrome are given oral doses
of aspirin, naproxen sodium, ibuprofen, Indocin, nabumetone, Tylenol, Celecoxib,
oxybutynin, solifenacin, darifenacin, atropine, and combinations thereof. Control groups

include untreated normal mice and untreated OAB mice with over active bladder syndrome.
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Thirty (30) minutes after last doses, the bladders are collected and stimulated ex vivo with
carbachol or acetylcholine. In selected experiments, the bladders are treated with botulinum
neurotoxin A before stimulation with carbachol. Animals are maintained in metabolic cages
and frequency (and volume) of urination are evaluated. Bladder outputs are determined by
monitoring water intake and cage litter weight. Serum PGH,, PGE, PGE,, Prostacydin,
Thromboxane, IL-1p, IL-6, TNF-a, cAMP, and cGMP levels are determined by ELISA.
CD80, CD86, and MHC class II expression in whole blood cells are determined by flow
cytometry.

[0192] At the end of the experiment, animals are euthanized, and ex vivo bladder
contractions are recorded with a Grass polygraph. Portions of bladders are fixed in formalin,
and COX2 responses are analyzed by immunohistochemistry.

EXAMPLE 6: EFFECT OF ANALGESIC AGENTS, BOTULINUM NEUROTOXIN AND
ANTIMUSCARINIC AGENTS ON HUMAN BLADDER SMOOTH MUSCLE CELL
RESPONSES TO INFLAMMATORY AND NON-INFLAMMATORY STIMULI

Experimental Design

[0193] This study is designed to characterize how the optimal doses of analgesic
determined in Examples 1-5 affect human bladder smooth muscle cells in cell culture or
tissue cultures and to address whether different classes of analgesics can synergize to more
efficiently inhibit COX2 and PGE2 responses.

[0194] The effectors, analgesic agents, and antimuscarinic agents are described in
Example 2.

[0195] Human bladder smooth muscle cells are subjected to short term (1-2 hrs) or |
long term (24-48 hrs) stimulation with:

(1) Each analgesic agent alone at various doses.

(2) Each analgesic agent at various doses in the presence of LPS.

(3) Each analgesic agent at various doses in the presence of carbachol or
acetylcholine.

(4) Each analgesic agent at various doses in the presence of AA, DGLA, or

EPA.

(5) Botulinum neurotoxin A alone at various doses.

(6) Botulinum neurotoxin A at various doses in the presence of LPS.

(7) Botulinum neurotoxin A at various doses in the presence of carbachol or
acetylcholine.

(8) Botulinum neurotoxin A at various doses in the presence of AA, DGLA, or
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EPA.

(9) Each antimuscarinic agent alone at various doses.

(10) Each antimuscarinic agent at various doses in the presence of LPS.

(11) Each antimuscarinic agent at various doses in the presence of carbachol
or acetylcholine.

(12) Each antimuscarinic agent at various doses in the presence of AA,
DGLA, or EPA.

[0196] The cells are then analyzed for the release of PGH,; PGE; PGE,; Prostacydin;
Thromboxane; IL-1pB; IL-6; TNF-a; the COX2 activity; the production of cAMP and cGMP;
the production of IL-1p, IL-6, TNF-a, and COX2 mRNA; and surface expression of CD80,
CD86, and MHC class II molecules. |
EXAMPLE 7: EFFECT OF ANALGESIC AGENTS. BOTULINUM NEUROTOXIN AND
ANTIMUSCARINIC AGENTS ON HUMAN BLADDER SMOOTH MUSCLE CELL
CONTRACTION.

Experimental Design

[0197] Cultured human bladder smooth muscle cells are exposed to inflammatory
stimuli and non-inflammatory stimuli in the presence of an analgesic agent and/or
antimuscarinic agent at various concentrations. The stimuli-induced muscle contraction is
measured to evaluate the inhibitory effect of the analgesic agent and/or antimuscarinic agent.

[0198] The effectors, analgesic agents, and antimuscarinic agents are described in
Example 2.

[0199] Human bladder smooth muscle cells are subjected to short term (1-2 hrs) or
long term (24-48 hrs) stimulation with:

(1) Each analgesic agent alone at various doses.

(2) Each analgesic agent at various doses in the presence of LPS.

(3) Each analgesic agent at various doses in the presence of carbachol or
acetylcholine.

(4) Each analgesic agent at various doses in the presence of AA, DGLA, or

EPA.

(5) Botulinum neurotoxin A alone at various doses.

(6) Botulinum neurotoxin A at various doses in the presence of LPS.

(7) Botulinum neurotoxin A at various doses in the presence of carbachol or
acetylcholine.

(8) Botulinum neurotoxin A at various doses in the presence of AA, DGLA, or
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EPA.

(9) Each antimuscarinic agent alone at various doses.

(10) Each antimuscarinic agent at various doses in the presence of LPS.

(11) Each antimuscarinic agent at various doses in the presence of carbachol
or acetylcholine.

(12) Each antimuscarinic agent at various doses in the presence of AA,
DGLA, or EPA.

[0200] Bladder smooth muscle cell contractions are recorded with a Grass polygraph

(Quincy Mass, USA).
EXAMPLE 8: EFFECT OF ANALGESIC AGENTS ON NORMAL HUMAN BLADDER
SMOOTH MUSCLE CELL RESPONSES TO INFLAMMATORY AND NON
INFLAMMATORY SIGNALS
EXPERIMENTAL DESIGN

Culture of normal human bladder smooth muscle cells

[0201] Normal human bladder smooth muscle cells were isolated by enzymatic
digestion from macroscopically normal pieces of human bladder. Cells were expended in
vitro by culture at 37° C in a 5 % CO; atmosphere in RPMI 1640 supplemented with 10 %
fetal bovine serum, 15 mM HEPES, 2 mM L-glutamine, 100 U/ml penicillin, and 100 mg /
ml of streptomycin and passage once a week by treatment with trypsin to detach cells
followed by reseeding in a new culture flask. The first week of culture, the culture medium
was supplemented with 0.5 ng/ml epidermal growth factor, 2 ng/ml fibroblast growth factor,
and 5 pg/ml insulin.
Treatment of normal human bladder smooth muscle cells with analgesics in vitro

[0202] Bladder smooth muscle cells trypsinized and seeded in microculture plates at a
cell density of 3x10* cells per well in 100 pl were treated with analgesic solutions (50 pl/
well) either alone or together carbachol (10-Molar, 50 pl/ well), as an example of non-
inflammatory stimuli, or lipopolysaccharide (LPS) of Salmonella typhimurium (1 pg/ml, 50
ul/ well), as an example of non-inflammatory stimuli. When no other effectors were added to
the cells, 50 ul of RPMI 1640 without fetal bovine serum were added to the wells to adjust
the final volume to 200pl. '

[0203] After 24 hours of culture, 150 pl of culture supernatants were collected, spun
down for 2 min at 8,000 rpm at 4°C to remove cells and debris, and stored at -70°C for

analysis of Prostaglandin E2 (PGE;) responses by ELISA. Cells were fixed, permeabilized,
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and blocked for detection of COX2 using a fluorogenic substrate. In selected experiments,
cells were stimulated 12 hours in vitro for analysis of COX2, PGE2, and cytokine responses.
Analysis of COX2, PGE2, and cytokine responses

[0204] COX2 and PGE2 responses were analyzed as described in Example 3.
Cytokine responses were analyzed as described in Example 2.

[0205] Analgesics inhibit COX2 responses of normal human bladder smooth muscle
cells to inflammatory and non- inflammatory stimuli - Analysis of cells and culture
supernatants after 24 hours of cultures showed that none of the analgesics tested alone
induced COX2 responses in normal human bladder smooth muscle cells. However, as
summarized in Table 6, carbachol induced low, but significant COX2 responses in normal
human bladder smooth muscle cells. On the other hand, LPS treatment resulted in higher
levels of COX2 responses in normal human bladder smooth muscle cells. Acetaminophen,
aspirin, ibuprofen, and naproxen could all suppress the effect of carbachol and LPS on COX2
levels. The suppressive effect of the analgesics was seen on LPS-induced responses when
these drugs were tested at either 5 uM or 50 pM.

Table 6. COX2 expression by normal human bladder smooth muscle cells after in vitro

stimulation with inflammatory and non- inflammatory stimuli and treatment with analgesic

Total COX2 levels’ | Total COX2 levels

Stimulus Analgesic (Normalized RFUs) (Normalized RFUs)
subject 1 subject 2

None None 230 199

Carbachol 10°M | None (50 UM) 437 462

Carbachol 10° M | Acetaminophen (50 JM) 298 310

Carbachol 10°M | Aspirin (50 01) 312 297

Carbachol 10°M | Ibuprofen (50 LIM) 309 330

Carbachol 10°M | Naproxen (50 IM) 296 354

LPS (10 Og/ml) None 672 633

LPS (10 Dg/ml) Acetaminophen (5 M) 428 457

LPS (10 Og/ml) Aspirin (5§ OM) 472 491

LPS (10 Og/ml) Ibuprofen (5 (M) 417 456

LPS (10 Og/ml) Naproxen (5 OM 458 501

LPS (10 [Jg/ml) Acetaminophen (50 0OM) 399 509

LPS (10 Og/ml) Aspirin (50 OM) 413 484

LPS (10 Jg/ml) Ibuprofen (50 O0J) 427 466

LPS (10 Og/ml) Naproxen (50 OM) 409 458

"Data are expressed as mean of duplicates
[0206] Analgesics inhibit PGE2 responses of normal human bladder smooth muscle
cells to inflammatory and non- inflammatory stimuli - Consistent with the induction of COX2

responses described above, both carbachol and LPS induced production of PGE2 by normal
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human bladder smooth muscle cells. Acetaminophen, aspirin, ibuprofen, and naproxen were
also found to suppress the LPS-induced PGE2 responses at either 5 uM or 50 uM (Table 7).
Table 7. PGE2 secretion by normal human bladder smooth muscle cells after in vitro

stimulation with inflammatory and non- inflammatory stimuli and treatment with analgesic

Stimulus Analgesic PGE2 levels® PGE2 levels (pg/ml)
(pg/ml) Subject 2
Subject 1

None None <20.5 <20.5

Carbachol 10"j M | None 129 104

Carbachol 107 Acetaminophen (50 pM) | 76 62

M

Carbachol 10°M | Aspirin (50 uM) 89 59

Carbachol 10°M | Ibuprofen (50 uM) 84 73

Carbachol 10°M | Naproxen (50 uM) 77 66

LPS (10 ug/ml) | None 1125 998

LPS (10 pg/ml) Acetaminophen (5 pM) 817 542

LPS (10 ug/ml) | Aspirin (5 pM) 838 598

LPS (10 pg/ml) | Ibuprofen (5 uM) 824 527

LPS (10 pg/ml) | Naproxen (5 uM 859 506

LPS (10 pg/ml) | Acetaminophen (50 uM) | 803 540

LPS (10 pg/ml) | Aspirin (50 uM) 812 534

LPS (10 pg/ml) | Ibuprofen (50 pM) 821 501

LPS (10 pg/ml) | Naproxen (50 pM) 819 523

#Data are expressed as mean of duplicates

[0207] Analgesics inhibit cytokine responses of normal human bladder cells to
inflammatory stimuli - Analysis of cells and culture supernatants after 24 hours of culture
showed that none of the analgesics tested alone induced IL-6 or TNFa secretion in normal
human bladder smooth muscle cells. As shown in Tables 8 and 9, the doses of carbachol
tested induced low, but significant TNFo. and TL-6 responses in normal human bladder
smooth muscle cells. On the other hand, LPS treatment resulted in massive induction of
these proinflammatory cytokines. Acetaminophen, aspirin, ibuprofen, and naproxen suppress
the effect of carbachol and LPS on TNFa and IL-6 responses. The suppressive effect of the

analgesics on LPS-induced responses was seen when these drugs were tested at either 5 pM

or 50 uM.
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Table 8. TNFa. secretion by normal human bladder smooth muscle cells after in vitro

stimulation with inflammatory and non- inflammatory stimuli and treatment with analgesic

Stimuli Analgesic TNFa (pg/ml) # TNFa (pg/ml)
Subject 1 Subject 2

None None <5 <5
Carbachol 10°M | None 350 286
Carbachol 10° M | Acetaminophen (50 uM) 138 164
Carbachol 10°M | Aspirin (50 uM) 110 142
Carbachol 10°M | Ibuprofen (50 uM) 146 121
Carbachol 10°M | Naproxen (50 uM) 129 137

LPS (10 ug/ml) None 5725 4107
LPS (10 pg/ml) Acetaminophen (5 pM) 2338 2267
LPS (10 pg/ml) Aspirin (5 uM) 2479 2187

LPS (10 pg/ml) Ibuprofen (5 uM) 2733 2288
LPS (10 pg/ml) Naproxen (5 uM 2591 2215
LPS (10 pg/ml) Acetaminophen (50 uM) 2184 2056
LPS (10 pg/ml) Aspirin (50 pM) 2266 2089
LPS (10 pg/ml) Ibuprofen (50 uM) 2603 1997
LPS (10 pg/ml) Naproxen (50 uM) 2427 2192

"Data are expressed as mean of duplicates.

Table 9. TL-6 secretion by normal human bladder smooth muscle cells after in vitro

stimulation with inflammatory and non- inflammatory stimuli and treatment with analgesic

Stimulus Analgesic IL-6 (pg/ml)* IL-6 (pg/ml)
Subject 1 Subject 2
None None <5 <5
Carbachol 10°M None 232 278
Carbachol 10° M | Acetaminophen (50 uM) 119 135
Carbachol 10°M | Aspirin (50 uM) 95 146
Carbachol 10°M | Tbuprofen (50 uM) 107 118
Carbachol 10°M | Naproxen (50 uM) 114 127
LPS (10 pg/ml) None 4838 4383
LPS (10 pg/ml) Acetaminophen (5 pM) 2012 2308
LPS (10 pg/ml) Aspirin (5 pM) 2199 2089
LPS (10 pg/ml) Ibuprofen (5 uM) 2063 2173
LPS (10 pg/ml) Naproxen (5 yM 2077 2229
LPS (10 pg/ml) Acetaminophen (50 uM) 2018 1983
LPS (10 pg/ml) Aspirin (50 pM) 1987 2010
LPS (10 pg/ml) Ibuprofen (50 pM) 2021 1991
Naproxen (50 pM) 2102 2028

LPS (10 pg/ml)

*Data are expressed as mean of duplicates

[0208] Primary normal human bladder smooth muscle cells were isolated, cultured

and evaluated for their responses to analgesics in the presence of non-inflammatory

(carbachol) and inflammatory (LPS) stimuli. The goal of this study was to determine




WO 2014/018223 PCT/US2013/048627

whether or not normal human bladder smooth muscle cells recapitulate the observations
previously made with murine bladder cells.

[0209] The above-described experiment will be repeated with analgesic agents and/or
antimuscarinic agents in delayed-release, or extended-release formulation or delayed-and-
extended-release formulations.

[0210] The above description is for the purpose of teaching a person of ordinary skill
in the art how to practice the present invention, and it is not intended to detail all those
obvious modifications and variations of it which will become apparent to the skilled worker
upon reading the description. It is intended, however, that all such obvious modifications and
variations be included within the scope of the present invention, which is defined by the '
following claims. The claims are intended to cover the claimed components and steps in any
sequence which is effective to meet the objectives there intended, unless the context

specifically indicates the contrary.
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WHAT IS CLAIMED IS:

I. A method for treating bedwetting in a subject, comprising:

administering to a subject in need thereof a pharmaceutical composition comprising:

an active ingredient comprising one or more analgesic agents in an amount of 1-1000
mg per agent, wherein said one or more analgesic agents are selected from the group
consisting of aspirin, ibuprofen, naproxen, naproxen sodium, indomethacin, nabumetone, and
acetaminophen.

2. The method of Claim 1, wherein said pharmaceutical composition is formulated
for extended-release such that said active ingredient is released continuously over a period of
2-12 hours.

3. The method of Claim 2, wherein said pharmaceutical composition is further coated
with an enteric coating.

4. The method of Claim 1, wherein said pharmaceutical composition is formulated
for extended release, characterized by a two-phase release profile in which 20-60% of said
active ingredient is released within two hours of administration and remainder of said active
ingredient is released continuously over a period of 2-12 hours.

5. The method of Claim 4, wherein said pharmaceutical composition is coated with
an enteric coating.

6. The method of Claim 1, wherein said pharmaceutical composition is formulated for
delayed-release.

7. The method of Claim 1, wherein said one or more analgesic agents consist of
acetaminophen.

8. The method of Claim 7, wherein said one or more analgesic agents consist of
acetaminophen in an amount of 3-300 mg.

9. The method of Claim 1, wherein said one or more analgesic agents consist of
acetaminophen and one other analgesic agent selected from the group consisting of aspirin,
ibuprofen, naproxen, naproxen sodium, indomethacin, and nabumetone.

10. The method of Claim 1, wherein said active ingredient further comprises an
antimuscarinic agent.

11. The method of Claim 1, wherein said active ingredient further comprises an
antidiuretic.

12. The method of Claim 11, wherein said antidiuretic is desmopressin.

13. The method of Claim 1, wherein said active ingredient further comprises a

spasmolytic.
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14. The method of Claim 1, wherein said active ingredient further comprises an
inhibitor of phosphodiesterase type 5 (PDE 5 inhibitor).

15. The method of Claim 14, wherein said PDE 5 inhibitor is tadalafil.

16. The method of Claim 1, wherein said active ingredient further comprises two
additional agents selected from the group consisting of an antimuscarinic agent, an
antidiuretic, a spasmolytic and a PDE 5 inhibitor.

17. The method of Claim 1, wherein said pharmaceutical composition is formulated
for immediate-release.

18. A method for treating bedwetting in a subject, comprising:

administering to a subject in need thereof a pharmaceutical composition comprising:

a first active ingredient comprising one or more agents selected from the group
consisting analgesic agents, antimuscarinic agents, antidiuretics, spasmolytics and PDE 5
inhibitors; and

a second active ingredient comprising one or more agents selected from the group
consisting of analgesic agents, antimuscarinic agents, antidiuretics, spasmolytics and PDE 5
inhibitors,

wherein said first active ingredient is formulated for immediate release and wherein
said second active ingredient is formulated for extended release.

19. The method of Claim 18, wherein said pharmaceutical composition is further
coated with an enteric coating.

20. The method of Claim 18, wherein said first active ingredient comprises an
analgesic.

21. The method of Claim 20, wherein said first active ingredient further comprises an
antimuscarinic agent.

22. The method of Claim 20, wherein said active ingredient further comprises an
antidiuretic.

23. The method of Claim 22, wherein said antidiuretic is desmopressin.

24. The method of Claim 18, wherein said first active ingredient further comprises a
spasmolytic.

25. The method of Claim 18, wherein said first active ingredient further comprises a
PDE 5 inhibitor.

26. The method of Claim 25, wherein said PDE 5 inhibitor is tadalafil.
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27. A pharmaceutical composition, comprising:
one or more analgesic agents;
desmopressin; and
a pharmaceutically acceptable carrier.

28. The pharmaceutical composition of Claim 27, wherein said one or more analgesic
agents are formulated for extended release and wherein said desmopressin is formulated for
immediate release.

29. The pharmaceutical composition of Claim 27, wherein said one or more analgesic
agents and said desmopressin are formulated for extended release over a period of 2-12
hours.

30. The pharmaceutical composition of Claim 27, wherein said desmopressin and 20-
60% of each of said one or more analgesic agents are formulated for immediate release, and
wherein remainder of each of said one or more analgesic agents is formulated for extended
release.

31. The pharmaceutical composition of Claim 27, wherein said pharmaceutical

composition is coated with an enteric coating.
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AMENDED CLAIMS
received by the International Bureau on 31 December 2013 (31.12.2013)

1. Use of a pharmaceutical composition for treating bedwetting in a subject,

said pharmaceutical composition comprising:

an active ingredient-comprising one or more analgesic agents in an amount of 1-1000
mg per agent, wherein said one or more analgesic agents are selected from the group
consisting of aspirin, ibuprofen, naproxen, naproxen sodium, indomethacin, nabumetone, and
acetaminophen.

2. The use of Claim 1, wherein said pharmaceutical composition is formulated for
extended-release such that said active ingredient is released continuously over a period of 2-
12 hours.

3. The use of Claim 2, wherein said pharmaceutical composition is further coated
with an enteric coating.

4. The use of Claim 1, wherein said pharmaceutical composition is formulated for
extended release, characterized by a two-phase release profile in which 20-60% of said active
ingredient is released within two hours of administration and remainder of said active
ingredient is released continuously over a period of 2-12 hours.

5. The use of Claim 4, wherein said pharmaceutical composition is coated with an
enteric coating.

6. The use of Claim 1, wherein said pharmaceutical composition is formulated for
delayed-release.

7. The use of Claim 1, wherein said one or more analgesic agents consist of
acetaminophen.

8. The use of Claim 7, wherein said one or more analgesic agents consist of
acetaminophen is in an amount of 3-300 mg.

9. The use of Claim 1, wherein said one or more analgesic agents consist of
acetaminophen and one other analgesic agent selected from the group consisting of aspirin,
ibuprofen, naproxen, naproxen sodium, indomethacin, and nabumetone.

10. The use of Claim 1, wherein said active ingredient further comprises an
antimuscarinic agent.

11. The use of Claim 1, wherein said active ingredient further comprises an
antidiuretic.

12. The use of Claim 11, wherein said antidiuretic is desmopressin.

13. The use of Claim 1, wherein said active ingredient further comprises a
spasmolytic.
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14. The use of Claim 1, wherein said active ingredient further comprises an inhibitor
of phosphodiesterase type 5 (PDE 5 inhibitor).

15. The use of Claim 14, wherein said PDE 5 inhibitor is tadalafil.

16. The use of Claim 1, wherein said active ingredient further comprises two
additional agents selected from the group consisting of an antimuscarinic agent, an
antidiuretic, a spasmolytic and a PDE 5 inhibitor.

17. The use of Claim 1, wherein said pharmaceutical composition is formulated for
immediate-release.

18. Use of a pharmaceutical composition for treating bedwetting in a subject,

said pharmaceutical composition comprising:

a first active ingredient comprising one or more agents selected from the group
consisting analgesic agents, antimuscarinic agents, antidiuretics, spasmolytics and PDE 5
inhibitors; and

a second active ingredient comprising one or more agents selected from the group
consisting of analgesic agents, antimuscarinic agents, antidiuretics, spasmolytics and PDE 5
inhibitors,

wherein said first active ingredient is formulated for immediate release and wherein
said second active ingredient is formulated for extended release.

19. The use of Claim 18, wherein said pharmaceutical composition is further coated
with an enteric coating.

20. The use of Claim 18, wherein said first active ingredient comprises an analgesic
agent.

21. The use of Claim 20, wherein said first active ingredient further comprises an
antimuscarinic agent.

22. The use of Claim 20, wherein said first active ingredient further comprises an
antidiuretic.

23. The use of Claim 22, wherein said antidiuretic is desmopressin.

24. The use of Claim 18, wherein said first active ingredient further comprises a
spasmolytic.

25. The use of Claim 18, wherein said first active ingredient further comprises a PDE
5 inhibitor.

26. The use of Claim 25, wherein said PDE 5 inhibitor is tadalafil.
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27. A pharmaceutical composition for treating bedwetting, comprising:

one or more analgesic agents;
desmopressin; and
a pharmaceutically acceptable carrier,

wherein said pharmaceutical composition is formulated in a manner selected from the
group consisting of: a) said one or more analgesic agents are formulated for extended release
and wherein said desmopressin is formulated for immediate release, b) said one or more
analgesic agents and said desmopressin are formulated for extended release over a period of
2-12 hours, and ¢) said desmopressin and 20-60% of each of said one or more analgesic
agents are formulated for immediate release, and wherein remainder of each of said one or
more analgesic agents is formulated for extended release.

28. The pharmaceutical composition of Claim 27, wherein said one or more analgesic
agents are formulated for extended release and wherein said desmopressin is formulated for
immediate release.

29. The pharmaceutical composition of Claim 27, wherein said one or more analgesic
agents and said desmopressin are formulated for extended release over a period of 2-12
hours.

30. The pharmaceutical composition of Claim 27, wherein said desmopressin and 20-
60% of each of said one or more analgesic agents are formulated for immediate release, and
wherein remainder of each of said one or more analgesic agents is formulated for extended
release.

31. The pharmaceutical composition of Claim 27, wherein said pharmaceutical

composition is further coated with an enteric coating.
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STATEMENT UNDER ARTICLE 19(1)

Claim 27 has been amended in light of the references cited in the International Search

Report.
US 2012-0135050 A1 (hereinafter “the ‘050 publication) mentions an extended-

release formulation for reducing the frequency of urination and a method of use thereof. As

admitted in the search report, the ‘050 publication fails to teach a “pharmaceutical

composition, comprising: one or more analgesic agents; desmopressin; and a
pharmaceutically acceptable carrier, wherein said pharmaceutical composition is formulated
in a manner selected from the group consisting of: a) said one or more analgesic agents are
formulated for extended release and wherein said desmopressin is formulated for immediate
release, b) said one or more analgesic agents and said desmopressin are formulated for
extended release over a period of 2-12 hours, and ¢) said desmopressin and 20-60% of each
of said one or more analgesic agents are formulated for immediate release, and wherein
remainder of each of said one or more analgesic agents is formulated for extended release as
recited in amended Claim 27. Therefore, Claim 27 is novel and involves an inventive step.
Claims 28-31 depend from Claim 27 and recite further limitations and are therefore
novel and involve inventive steps for the same reason as discussed with respect to Claim 27.
Claims 1 and 18 have been amended to recite the “use of a pharmaceutical

composition for treating bedwetting in a subject.” The ‘050 publication fails to teach a the

use of any pharmaceutical composition for the treatment of bedwetting. Therefore, Claims 1
and 18 are novel and involve an inventive step.

Claims 2-17 and 19-26 depend from Claims 1 and 18, respectively, and recite further
limitations and are therefore novel and involve inventive steps for the same reason as

discussed with respect to Claims 1 and 18.
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1. Claims Nos.: 1-26
because they relate to subject matter not required to be searched by this Authority, namely:
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2. Claims Nos.:
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3. |:| Claims Nos.:
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claims.
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payment of a protest fee.
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[0020] 7S FH B ARTE “ S7.RURE RS REAN & A Vi fid el 22 3 I R 25 M 157 o it FH 37 BT
R 2 5, W PR RE BCE AR A IEIR o« SRR B AR v AL & i A TG 52 R VE 1) &
A EL, AWITTRESH R A 5. 78— B 77 A, R F ARE “SLEDRE IR 2
HEAE T FH 2 /NI RS TGS T4 R 7 B 2510 i 7)o

[0021]  AHUGH—ADT7 I A — Ppid i (A A 75 25w A — R 2 A A& Y RIG T
BRI TTE . Frid 25 A &5 — el 2 MR R AT, — PP e 2 Pt 2 3Em0T) . —
PHEL Z PR R A — PhER 2 PR 255/ B — P a2 P b ZUR% 2 — BRI 057 (PDES I
Bl ) o BTIR 29N A A T ) Rl a7 RP R T AR i B IR R B A

[0022]  FE—ANsEjiti 77 N, Frid 29 A G Wdd AEAEY R (M BR ER SR B 72 5 )
(%) 35 Jo m B, LV P 8 T A T ) S R T o A B TR A 1 T 7 4 s o B A
YERFE 5T 10 257K 1 i DA TIUE () 22 B JECBUR AL G o 3 AT DA Ik A [R] Fe) ] 770 S5 3, £
£, ABAIR T, IR BRI 254 — T ILHIAR, WK B .

[0023]  JE R T A0 i 1) AT 48 15 v A AT 1) 3 220 JR0TE A 791) DA 4 A5 5 ) JE K (R I B
P RIAE 2 250 7K, 4614, 76t FH 5 BRAE 5 2540 35 R TR DR )35 ¥ 3 5 1) B v 2 440 12
NSRRI BTN SR RN NSRRI N IS N SRR N RS T N ST 7 N
29 3 /NI L2 2 /NP ERZS 1 /N

[0024]  AEHEECSjET7 T A, VE PR RIAE LY 2 /INB) 2 12 /INEF 2 () %) B[] 1) 588 B4 ) 48 8 Ao
B TEVERIT DALY 3 /NI L2 4 /N 2 5 /NI 2 6 NIV Z) T N4 8 ZNIE L2 9 /)
IV 2 10 /N2y 11 /NN BRRZT 12 /NI R 78 Hofth — e s 77 =X b, S5 PR AE i FH
2 5 /NI 22 8 /NI 2 ] I B A A R T

[0025]  7F-— LS 77 S, G KRS R A HE TS TRAZ , Bk 3 1 A% HH— PP El 2 Pis PRk
TR, %8 AR L EgA Y (1, LS A e KRR A SRR ([
A A R B AR AR S e AR 2 A HARTTIE ) ) BUBR AL 250 URORL L Tl
T Ik OB K I B AKIR R I B i Tk - AT LU AR/, R 2 %
KUMRFRAS G it o BGE, Bk i MRz mT LSS 58 250 3 1 58 G 4 & Y e sk A g
FER / B B HRIIR B R ] £
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[0026] P ad v P57 P DA 5 A IR AN 53 B B AR 51N B PR B4, 1 i 254 45
& AR T/ RE R EEUERL . FEPTAZ A SR BT iR E R E, B
MH ML) 5 2 90wt %6 A4k o 1 W, B T EACK 7 W &, M5 I 75 BRI [R) A/ B P e
PRI S GRG0 TERZ B EMAAN 1 2 50% « ARUBHIE AN 724 5
WAL EAEEI AN A E SN ST S KR E. £ ADSEiE 7 R, iR
1% 0] DA Bl SRS I S AR B 25 22 1h AR, TR IRAS B IR AN & SR AR, B4R
AR I IR B DA 3 LR T

[0027]  FI 3 Sl A TS 1 o1 7510 T 58 P 45 Ao S e T80 A B8 BT 9 e 1 o o (1) 38 e
N o AE— LSyt 77 A, LB R B0 il 77060 75 108 3 s i V8 e e 0 4 R T I 3R
Yo FERERI S TT 2, VE PR NS A ANE RSV A R )& JE (R 53R 6 i R,
B B 23R BORURL R B BT R SRA A R AT ALRE A AR S8 T8 e, G0 B P AR
HE ety g ety | ety L /NS R ity L R BRI (shellac wax) <RI AT & fE. 751 J\EE (cetostearyl
alcohol) « TS 43 S A AR A0 Ui O et b ety | 1) S SR L Al g T ot ot SR Al G R [ I
FEAE IR A R VS T 77, 0 53R A S0 2R 7K L B4R Syl BR R (polyoxyethylene sorbitan
monooleate) o 5K MA BT (AR ) Fefhm], IR GV AR R JEE, /£ 08 R
JE Bt LS, RAED BB ANTUZ M. Fridis G5 B sl pH EEUE B P
It [E] (gastric residence) JEk,

[0028] ¥ H At 5Lt 77 T A, SE KB B A s I I O R SR A . Pk
SR B — PR B P K A/ BOKIE K VE T B i SR A4, f T pHAE R SR &
M/ BARE T pHAEEI R G

[0029] 7 — ANt 77 T A, Pt Sl R T8 rey ] ) 15 7 P X BRI K 1 PR TR 2 o 1)
REY), AR T4 2 — P B 2 M A g 2 G 9 R / BORETBUR ). BEE KIS TR S
RAAE R TR (SR mT ), Hod s B i )& /K Wi #i. T B2 17KEBA
BIFEFUZ T, B JE BRI (B AR, 380 7 B ) )R IR AL T 2RI i B B B
HNERR SE AL, BAEE 8T B, AR R R R 2 0 52 B M, S EUE L i 3R 1
FRAMNEKRA R SR SRR o KM B 2 BN, BRI H e a4z .
AL B 24 38 X P ORI ik RGO, 1060 T ANV PR 2540, AN 18575 & a0 feT , 42 1k
H A2 T AL

[0030] L5 b AHARLI, 7KV K 1 58 6 0 06 i 7 AR ) A4 VAL PP A A V8 T T 1l &0 Jo 119 22 Jo 45
T, L5 WAE 2R RO () CR AR FLTRR, R0 F T 25 38044 T8 e P2 14 R/ BIORE T
R WIERME: PR SV B 22 T A 212k s (IR ) « — HIKIEIK M
RAE W 5EAKA IR, 2858 A (19 7K R DA TRV Hh 2 A 254040 o, o JH J et 2 o B Ak
ok

[0031]  BhAbh, BHTKH pH (A R IR JE 7 IR 5 J2 5 LR 2 8 4 34 m , A iy DA BE PR
(PR R . B S, IR IO 2 A8 N e, B OB K & 1 SR S R I 2548
B BRI B . AR 5T BB O 22K T AN R B 280, RGBS WS B M S 42 s 25 W)V At TR A7)
2R EVE LMK RS KA S EER ] 2R SRR
DA e 5 o (R FLBR ZE AR

[0032] B I SE K MR/ BROKES B PR B B2 R 1) SR A B s, BARIR T, 4 4E R

7
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REW, AR R ER MR A4 R, RN ER A 4R PNC) RN A 4E R
(HPC) & LA 4E % (HEC) R4 2% (MC) R FFRRAF4EZ (OMO) sKIRAF4E 2R, Wifls 4F
YK CIREAFYE R A4 b A Y RIS £h BB, A5 A4 2 I LA S R %2
WERZ , an 5 JiR B 2 B RS« AR T oz A1 e R A e S 8 & BT JRUR S 2 TR 4k SR B ik
FRBRER A SCTE TR & A S IR i S S AT AR s TR R A P, 0 HE TR IR PR S TR A TR
TR A5 TR P TG R PP 5 RS TR P R K0 SR B R AL SR DA RS TR TR TR BR AT AR 40, R e 4y
(%11, CARBOPOL ®, f1#E CARBOPOL ® 71G NF, HEA AR5 F B4, Sk AR Z 5N
SRR Noveon AT ) AR K LR ZIGEG (BT, KolliDON® SR) 5 BA K 5 207k
W R A FLAT AR, A8 SRR s TRAEA O A s VA SR T . U 1) 2 A PR 7K K 12 5
BV AR YR TSN, Fr R 2 HPMC,

[0033]  Ffrids ZE KA b7 m] ot — DA 2 D — ROk & 7, A S A B A SR K AL 5 )
SR UAAE RN (SR IR K R AL i (B, B ) .

[0034] 7RI P RORY A ) B 4G R 2 0, W FLH B2 MR IR SR TR 2 JIU/R e F2 TR 2
42 (HPC ;40 Klucel EXF) LA RS MR, 78 HAhsitiTs s, Jridhh &) A i S mar 4
Y1 HPC B iR A 4k 25 (MCC) o HAth FIRY ALK , (HA R T, ek iR AP 4E R R TN 2L A 4
R OHEA YR RN R A Y 2R LG e .

[0035]  ZE— S 7 E i, BINTT i S I [0 PR A 15 3 T AR A 70 (1 B R
ESLY/Bag =

[0036]  FFiRKL-& 75 A] DLAERR AL il 7 DAZ 0. 1wt % B4 15wt %, HALTEZ] 0. 2wt % £ 4
10wt % [ EAF1E .

[0037]  FE—MEsSEE 77 0, SR KR AW ER T — DA S EHFREW SRS
BUANE T KB TSR S8, DS (I B 5 X I B J2 A0/ Begak 2D 26 J5T o L B ) 20 & A0 R
~F o AT UM A R {52 e 3o 5 DA B A B DG P AR RO RE T8 o 3R] LA A 400 ot i T A R A R, I
7 A TR R S TR BRI

[0038]  JRBITE A T A HIE RS FREMEEHE F RSV EFREEY. »
BRI S TR A EHE, G, R EA 4R (Na ONC) s EIREN s TG BR BRI 4 1)
EAW (W CARBOPOL ® 934.940.974P NF) ;74 (enteric polymer) , HIRELER 2.

W40 —HIRES (PVAP) . MR IR Y (WEUDRAGIT® L100.L 30D55.A fl FS 30D)
FFR T L F A 2 25 2 FRBEHA TR TS (AQUAT HPMCAS) 5L 22 5 B . TRt PEfPH S F 5 4
A5, a0, ARG IR — FE 5L AR RY) (W, EUDRAGIT® E 100) . 5{UAEKE
REVALL, BB TR AW, UHEWE R AR5 NXET T2 e 5 355 M 1 25 2 i AN ik
T pH A RVRE Rt 262 A .

[0039] /A4 ) FH T A2 8 IR 2 AR 7 K G A4, i, B A 4E % (HPC) M
REAM M (PEO) (40, POLYOX™)

[0040] TR PE R BR K T B S W05 2 3L P 4% (440, ETHOCEL™, SURELEASE® ).Z

BRAFUER R TIAIRILIRY) (Hli0, EUDRAGIT® NE 30D) | ik F B PR A IR TG 6 SR

(7, EUDRAGIT® RL 100 B{ PO RS100) 5 Z,B8 2 58S  H i B Ad IR BRES . T 7 8 , tnkr i
8
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M O 5 =T s, S S A FIAT A o

[0041]  FIFRVEIK PR SR LALL 1wt % & 50wt % , PLik 5wt % & 40wt % , S ibik swt % &
20wt %6 B LA 3 N TR o BT m] v K 1 5 SRR G 700 T AR S b BT BE RIS Nl
FIH o BTk 5 A AR TT LA B A BILIA R B M B A SHE A 2 0 TV A 15 55

[0042] 751 1 (%) 6 50412 3 790 A 68 4K 36 T o B 1 B ¥ SR G 1, B ik M6 T pH {E 19 %
BRAA pH EMCT 2 4. 0 WHRFr5e %, HAE pHE & T 4.0, Rk & F 5.0, Btk &
T 6.0 IV fiF, HIA N HAE AR R B AR R 2 3 772 A B8 o 7 4] P 1D 40t pHL L 1Y)
REWOSRE, BHART, FREF R R PR - PR R R P ELREY (W
7 [F Rohm % #3 4A FR 2 7] i) EUDRAGIT®L100 (A ! ). EUDRAGIT®S100 (B %)) ; H
R - NG B8 By (4 [E Rohm B 43 4 BE 2 & () EUDRAGIT®L100-55 (C
A ) FI EUDRAGIT®L30D-55 L R o) s R AR - FREF MR PR MR £ R
A B TP S 1Y 2L 54 C(EUDRAGITES ) HF B T 6 M8« R ik 79 4 I T 0 TR 0 R 2 T 1) — o
LR s TEIRAT R — PR 4E R (CAP) s R A AL R AL 4R 4 3 4% 2Kk — I ER G (HPMCP) (4
w1, H A AE Bk AL 2% (1) HP-55. HP-50. HP-55S) s S EE IR £ M 40 Kk — F ER 5 (PVAP) (441 41,
COATERIC®, OPADRY® 18 I (enteric white)OY-P-7171) ; K LB T IR £ M Bg s e
PRAYERIRIAMR S (CAS) FR TN I BL4F 4 R IE IR e B I MR s (HPMCAS) (491 f, HPMCASLE
Y\ MF 4RI HF 2%, 43 #5 AQOAT"LF 1 AQOAT*MF. H A< % g 1k % ) « thifie (4l
MARCOAT™125 F1I MARCOAT™125N) 5 .2 . Ml — Sy R BRIT L IR s R M — ook B BR L SR
(styrene—maleic monoester copolymer) ;&L ZIEA4EZE (CMEC, HAS Freund A ] )
RERAR % — FIRAF 43 (CAP) (Hf, AQUATERIC™) :Z.M2 -1, 2, 4- R =MEF4ER (CAT)
AR S ALY 2:1 £4) 5: 1 R ECE Z MRS, tltn, i &Y 3:1 £4) 2:1
) EUDRAGIT®L 100-55 F1 EUDRAGIT®S 100 fIIE&W), BRE &L AL 3:1 BL5:1 1

EUDRAGIT®L 30D-55 MIEUDRAGIT® FS KR4

[0043] XTSI AT LLEAE HECE A M, iz S LIRS RAY —RMEH. 7T
WK pH A B 7E R AN T2 I R R IR L R . XL RN T H
SR AN TG FER I B TR AW, HHRER A 135,000 P9 FE. 18
eI, B RIS BRI R 0 LL B VE A, o, 101 & 103, 40, K&y 11 8K
1:20 HEA7ERD b L)L Budragit® B 574 44, 1 Budragit L 2%, i,

Eudragit L 12.5%. Eudragit L 12.5P® . Eudragit L100® Eudragit L 100-55", Eudragit L-30D"

Eudragit L-30 D-55, Eudragit S* 2 %1, 4|, Eudragit S 12.5" . Eudragit S 12.5P". Eudragit

S100% . B BUZBERIIF AR T AT pH ALK R W AR IR VA fif HL IR IR 77 3L i 8 R
ALK SRR TR B AT T AR R A B

[0044]  ££—BLSKE 77 3N, Firad 22 o n] A 56 R TR0 RV ANV A P 3 5inl O AL 6 o TR
figk PS40 55 7R AT DA S R AR S - AR R T P AR 4% B ) SR KM SR S A pH AR T Y

9
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( THEALFIANBRALT] ) AR I 73— B M3 v P 2 Vs i LR 3 TURP I A 3
S 7 AT DA R A
[0045] vk v fiff 5 164 i 79 A A 5 SR VG 1P 70 A0 22 EBR AN (AR R H AEBR AN iR B =
RN kI 2 (Tweens™) M) ALJS (Spans) (PEO g iy Ll A4 i B I A i 0 R L1 LB )
B (HEOE) - BRHARL - 8 (A L) #EBELRY (34 PLURONICS™) ;4% 47,
WL+ & 5 L IEL g BB A 7 R N R R AR 4 25 i oy i i A B TV A
(14950, WIEFRARE L2 pH (B AT 55, AR, AT R IR & 5 IR I A R RN 3 1R 5 DAL
BRlAR , ] B e R A A AL
[0046]  JFr i V25 fifd o5 438 0 700308 5 ) RG2S AT 1wt %6 22 80wt %, I3 1wt % & 60wt %, ALk
lwt % %2 50wt % , H AT DLDCAN R B 77 I o AR DAZE S R T ARG 9 77 O
HlFA e EATHE T DR HAR AR R p B HoAth T2 LS NG o AEIs R R, VA
R AT DA LA IS A B IR A 70 A SR 5
[0047]  FE— it 77 2, I oA SE KR TR ) AL B ANTE T KN E K R AW AR B
Ji1 s HAFETE AETE A% B0 — PhERZ M ANTE T KB K I . B B AR Al A 4, 55— Fh Bk
Z KB/ B M IR ANE T KRG ERES HTRBZT
[ M B AR, Ho, 58 moRh S S M L, BT 2 (RS S B R R
[0048] 7 — oSt 77 b, ANTE T /K B B 58 S ) A0 38 — PP R 22 e B A 4E R K,
LR E R HIREY, (Htn, 2 4% 9 PR100. PR45. PR20. PR10O Il PR7 [ 2 JE 4F 41 2
ETHOCEL®, Dow A 7] ).
[0049]  7E—28sgiti 77 I, AVE T K R G MAEA T EIGE R G 00 Tt 7 & dEn it
B (0, RERCRE FEURRME U PE BR A R ) o 4540, AT DA A & R A i A A T
TFIGIER K O LJRlE (PVA) TIEIRER / H MG BRER Y R PE LR (1, K Evonik
Industries KM A H#) Eudragit NE30OD) \ ZFEAF4E 25 50 R AL AR 4E 2 SL R N 2%
[0050]  7E 55— ALt 77 A, AE T KBS -G W)L ol gk — DA SR B s B3 2
P& SBT3 AE T KRR RE DL B & T R AR R . XA
1) e B 8, BRI A A& KT N2 Iwt % B2 20wt % 2 3wt % 24 20wt % ) 3wt % B4
Bwt % 4] Twt % B4 10wt % 4 12wt % B4 15wt % 2] 17wt % 4] 20wt % BLL) 1wt % 4
2wt % 2 3wt % 4] Awt % 4] Hwt % 2 6wt % 4] Twt % 4] 8wt % 4 9wt % 4] 10wt % . 2
15wt %6 BLZ) 20wt % , 345 H i 1 B A ¥ R -5 [
[0051] Pk 38 SE A, BARIR T, = 2R H IES . 2B iR H i 285 il (B RRI
S0 B RR I B AT I 2RI AR T AR ) TR R R AT R = AR TR IR OB = 4
BEATHER OBE=TE TER=T B TER CBE=1ET BB AR R = R 2R
TORRER TR VAROR R R SRR N R R F R R R R O R R TR R R A K R R
PSR LR S T RS 2 S 2l 2% W T s HU =T ERES BV Hh = Es A
TR B S AL Z AL H IR (MY VACET®9-45 )  FRAE IR R H I BR H W =T 12
5.5 BLEE RS 80 58 2, —EE (4 PEG-4000 F1 PEG-400) 7§ —EZ. 1, 2—- P —F . Hr il (3L
BE EPR O BRE R OB E S OB A IR Ol T IR T RV R IR H

10
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IR R AR R R IR OB SRR ARV E B AER VIR — AR A
MR O lE AR OR R SRl 2 R T R R A . Bk 35 2R 7R AT DA BT SR 4 A
(P 5, M T DU AR O A 77 50, W] DA A B A A ek, f Brij 58 (AL
Wi (20) T7SKEdhmE ) S

[0052] 3 A R T LA FH T T Atk 1) Bl S 1) 3R A b R 30V 1 v e X MLV A7), HL
FCRE R M 1 R BRSO £ o 8 Y R 2 B RV R A RE 16 P SR 1 4 TR L T R
b, WA 33502 Bh S A BB IR A5 Ak, B8 SR A W I 00 2 1 PR AT Ao K S (0 384 im DA B 3%
AL A T P B AL B T B o B BRI S RN B mT LA e SRR A RS, 49, B ZR ET
AR L7 A SR MR PR RS, DA R A R R 2R R s It o — S8 95 ] A I8 ) 36 e A
/ BT HEME , M PR A AR Gk

[0053] 7 57— SRt 77 2, BT S KR sl AR 5 2 /0 T R T B G 1 R A i 41
A, HASE R D — RS A EER R G/ B b — P AR iR M 5 &
Y. BT R I R AR AL AT B BB SR AL T P BRI, A5 15 24 R RN i 3]
B i, S R 0 R AWK A AR RO PR EERL 2 o BT Bkl B, R PR 2 A Re i A
L, DU R 28R R T RE . DR, PR ARV A, AT 12 02 0 0% 1ok 1 0 R s 3] 15
Wil o 2270 PRI RGEER () 58 G M B A& A 15 AL M BEER IO TR RE (TRt T ) BRSO LA
SRALHT S BB R 2%

[0054] 76— MR MSLHE T IR, BT dil 704, 15 22 /b — Bl B 2 0 Rt s 1) 56 B i R
20— M EF RSB R A A2 50— AL 77 I, Frd S & A A R ) HE
BRI R (R A W o AE 5 — AL 77 3, A R S bR T VA MRS R R/ B4
F &2 AN A RS PR R AE B R R TR R R A S (B AN RS B S5 2R
[543 FR L AR 4 K (9 44, B0 HPMC K100 A1 HPMC K15M B¢ HPMC K100M) .

[0055] RGIPERI S FRIE BRI ESMBERHEAANR T, RFEF L ZH Na
CMC) s R 2L AF 42 (OMO) s B 24 2 1, it e R AN o e 1 . TR B R MR R (%
a—Fl B -1, 4- FEFRER ) R LIAFRR (R ) IRERPCE 2 M SRR 5 %
WM (furcellaran) ;BB FBe, G068 JUBE o TH 1 BRBR R % 18 (49 58 44 ( 1 Carbopol ®934,
940.974P NF) ; Carbopol “3L B ; Pemulen™ R &4 B R AE%.

[0056]  JnI PEMAE S F BT BB I R A AT, (BAR T, RY4EHT (PVP, 5 25
Ll ) R CAREE . PVP MIER LI IR BRI AL IR HPC (RN AR 4E 3R )  HPMC ( F27h 2 F O
GHR) ROHEAR R R EAYER IR LG BT R I I ek R R A
P .8 (PHEMA) /KA VEAE B+ 8L 5 L TR 0 BRI S AL W) ek A i e &2
WS F AR CAEE TR Z AN ) BHIREY).

[0057] Bl iR ml SR ATHL A & BRIV A4, F1 / B D — R A, G SERE Rl
A C BRTR ) CE R R/ SR s BRI s Bh i .

[0058]  JRUIPERIE RV FRAE AR T, FUNE s A AT o S0 S RN SRR 4T JBERE, AR R
ZBE”, AL ALEE  H BB (manitol) \Hy 5l B K WERE 7 22 ZF AR Y (isomalt) . AR&EIEEE
FEATER KR (ZFREBERIR G ) ToKIE D ek R PSR 4 208 3L 4
PR CRA%RR HBERAD, RS

11
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[0059] 5 1 FRRG 7R AL A AN R T, AKIE PR SRR PR SR S, SR 4EER (PVP <58 20t
WEBEER ), YRR (2 ZJAME RS BB AR L8R LR BRI AL B ) AR = HPC (R
HARZR), KT TFENHPMC(BRNEFRFREALR ), K FERRFREFHR, LH4F
e gk, IS, I L 05e, BT Hr AR A B, RTRS , Tk BR BR 4, DL AT fy PSR FR R AR BR R S, T
Eudragit NE 30D.Eudragit RL.Eudragit RS.Eudragit E, % R ZWlE, B E &Y, 5L
HIRED) .

[0060] 711 4 1) AR A S B AELAS PR T, AIREUAR (108 R R AR 4 32, S SR 4k (XK R &
LS LEER ) , R ETER A (TR OBEIREN ) , SCHOR R IEA AR (TR AYEZR ),
TRIALTERD (JER 1500) , AR A 4E R, AV T/KBITER , B A 4 2280, IRBUR R 2L 4
deam, DR BB R AR

[0061] 7RG VERI BHRAVEFE AR T, 88 58 I8 A ek . 8BS

[0062]  7F 55— SEHt 77 T, BT I B KR i 7 ad as A4 A4 R DL A AE 0 20 1) AL A
HoA RTE A B AKVE TR / 7K B 250 W RIORL T TR i, P R an BR ek B A4 (4 |
BTk ) o Prid g BHME ek B 2 4E R AW, LA 43 (U1, SURELEASE® ) - I LEF
PR YR NP EF YR SR AR RmANEE R R4 R RO
PIRIRE R G, IR AR BRI 58 LT IR IR R S AL R - A S B 2 T KB T
AR B R T 25 58 BIBR A ) fUR AR mT DL g i d B e R 20— 1=
oAz, B A TR RE VAR KT AL U SOK S L T2 S L A S . HIt,
WIE S (SR ) B8 ESRAT 70V el 1 79 B AT R 45 58 I BRI A AR
T AT 0 VSl 10T e 36 R R 2 S e O s i 25 o

[0063]  7Fith, 3& & FHAE 5 DB U A R 1 A LA T A WLERCE AL, HLALHE Ge e 7 4T
FHER S MBIV i S X B0 tH AL L 79 1 B A LR B FEAH AN IR T, AL &4, T
LN NS/ VB4 ESRROR Ao NG R NP N S 1N S 8 NS S N TR N o
HIRRE AT B TR R SRS, WK K R G, R e AL A Y R, R FE e J 4F
ez, RN R R LA YE 3R, A Ye 21l TN IRIEM G, 58 L0 L g e i, 28 B 5 & 0 mL g Joe
i, SR e, Bkl (Carbowaxes) , R L Ih%F, B, 2 JulE, £ ulE, B ik i, &
OB, R R BOLIRBUOR G, R IR (a-Q) Wik —fE UL &Y,
Tl 8 Eh 28, IR L AN S TRAL BN L S IR B TR B B R AT AR BN O A
S HAAGME.

[0064] P id 45 R RO A AT i — A0 A, B A SIS0 S0 1) H B s In R 3 28 7] BURS R B
) CBORBNPERR ) AL

[0065]  fF— 2852t 77 T, A4 IR U BRCER T Be 0 A LR “ AMAK 7, DURRL 2, B
DR RTE R R LA O/ BB DB E BRI R A o T IXEERI AR, &
E AN B AR U A EN i, AR, HART, A4ERRKEW, xRN EREG 4R &
AR AR AR AS (Ha, 25 OPADRY“GAMEL) .

[0066] A4 FARIVRE B ER W] 4004 0 A 25 38 im0, 49 2, G A 2590 P AL AN R 7] e Sy 348 i Vs i 711
T BRI HH R RS 13771 i A ) RS E ) 285 650 BRI 5 P B AR DA 2
2 24 g AR o BOE i iR Rl A S A R 3 R S 45 a0 £ SRR R BR

12
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IR BCEEE B R . 78— ANt 77 U, 3570 n] DAL & 78 A0 p ks - () Sty )22
A AR IR EA ) S B BT .

[0067] 7 HAth St 77 T A, BT I S FRC 77 40 T ) Rl B v I AL AR G M7 o 49,
PSR ] i BABE BT, B AL 2030445 B 6 /> 3ab b A0 B R G R R R HERL BT,
I, AN RUZ R ST S B E Y 2, HRFE SRR . /25 252480
JE AR — AN B AL XA 5 A O pH AE I R VA B AK 78 25, DA IR, BB B
Hesfa . IR AEIN Ja SERIVE AR o B R B udt NN, B A A, SR Ja i ki
BN LA 2 5, [ 15 HES 3V K, AT B AE 2454 DA — 52 i /N FL, BT S 8 B K
I R IR RS R o 2GR FBORT DA DME 2 s R AT KA 24 /NBF R

[0068]  Frid B EHEZ A & — Bhak 2 Ph = A BT 0 7Kl I 2 53 B 3k N 3 1% B AR 1 1%
FEREN DB ER. —RKBERNOFEKEKEZKERGD, WERRABERS
(osmopolymers) ” I “ KEEH: 7, HAFHMEARR T, S5 KM LM IEIR R A0 Qi SR
B 20, BEAL 2% (PRO) VB 2, B (PEG) VR TR B (PPG) W5 ( PRI 2- R 2
BE) K (WA ) R (FRERGIR ) R OIEHNEE 5Eli (PVP) AZHK PYP R 2@ EE (PVA) .
PVA/PVP L34 B T FF L TR A IR P 6 AN S TR 204 R Rk SR AA 1K) PVA/PVP JL R W &
K PEO R B ISR K M SRS S R AT e 20 1 SCHE TR Je £ k4P i (HEC) JJR TR
YR (HPC) R AL LA 4E R (HPMC) R AR AR 4E R (OMC) AR 24 4R (CEC) g3t
FREN R AR BRI AE R 12 B N

[0069] 5 — KB FE IR I, HL AR I BUK 4 DLSC B 28 3T - E 2 T R BB JE
JE ) F AR ABR T, ToHl L, anin B EE . S BE . A4S  E AL S AL IR ER B L T IR
BT B VB ER BN IR PR A L SUAL R IR PR BN s W, W BEME (dextrose) « SEHE ) &) B
(glucose) JULEEFLHE 22 2900 B B B A 0 L (L B4 RE 0 Mg e M AR B s A LR, T
PUR MR R IR . E SR AT IR IR ok IR 28 1R L ALR . O 1R K HL R 75 S R\ X R
ORTETR SRR A TR R &= s LA CENIRE S Y.

[0070] A BT B ¥ 335 S R0 A4 R0 455 A 5] 205 531 16 TR0 BR AN Tl 20 W I S Tk 1S L SR B P
K RBRE AL 2 AT, IX Seb R AR AR IS pHAH R &K HAE T K, B3, X 2eh4
KL 5 Tl Ak 25 0, ) A2 e S IAE T K188

[0071]  7E— L5 77 30, Fird S KRR FRCH ) B R HE B B A P AR h i 2 AR . IX
PR R B E T KRENAEDN LN T bEf, FriR A& A T A1) B AE B, B
R T A A B AR R A A T 22 A, AT DA R AR [ 4 7 sURE IR A N S . T
B ) 22 WA T AL, 9 0, ELRE SR S BT i LR M L S R R R A B IRRS
TR R G e AR T S Ll & BT

[0072]  7E—Lesifi 77 A, Bk 29904 & VA G il RRRE IR O RE KR il 7 AT A RS
“HEIR [P E KRR T 2 R A IXORE BRE U 2R I 2 R A BT R A 26, AR A
JG 2 BRI B TR U REIR , I H— B, 29 AE 1 K i B P B i SRl 7
— G it 7 3, SE R P IE KRR TR AL R G VA A 0 A T S KRR TR 7] 1K A B T
IR Z 0 B2, LR B AE 29 318 /N 2 WIRETR . 0 s B0 A 1 S5 R T8 | 3 g L P
AR 2 (B a] UTAR) 75 8 Tia g . X R AR TR B A TR 2 251, B
1B H R FEAE B B PEIR ST, Mok O8I BB E pH B (MiE R pHAE N 5.5 BLE),
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FEFTRBIEIR S S A FEME, 28 TARAI T R IMER o ARG Bkrp 20RE T80 2 RE B RE TR
— M, HAEM S DU AETOE RER A LSS , 7652 I 300 P 37 RN AL 1o BB I 1 2547
TR 25 570, AT 7 A AR T FH 2500 J 250 8 < ok arp 7 LR 3 Ao il 500 AT AR BT 9 A
Jiti FH i TR 1R IS ) ) B T Bk o ik e OB B0 2 Ik ORE T, B 7 — NN B S HORE T
CA a0, 395 1 s 0T A 8 4 IR T R T ) Fa BRI ik rh ORI (4, v PR R 4311 20-60% ) .
JE SR TS e R T i 51 30 5 0, 4 — PR B 2 PP R S A T S O Ay, HAE— MR
ARV A UL S5 VA AR AR PR B AL

[0073]  AR¥E B 1, F T RE IR R I8 B B A0 A T DA B 25 A AS R A R Rl o 4%, il 551 ] A,
i 2R S AA VAT LA R 77 OB 8 2 A AT DU AR IR A (a0, 2L T8N
R R P EAgER PR GRS R RN AR R IR R AR R
B R ZEEMN ) BUR QMM SRR ) BT AR IR LR Y AR R LR A 4k
RPN IR A L 2 AT R IR ER  FR AL R R A A SR B IR BR BR F BRI SRS IR LA AR R
TR B/ B A YR A A, Bk f5RI AT 5 A RE I R e IR AR
B i TR e B T e R Y B

[0074]  fE— 282 77 A, Pk ik 35 AR S R I8 R0 60 45 B v K, Bk i AR
A BT A B R iE 03 v B0 v XS ORI — BB MR A AR A RS
“Wis TR A AA R Aa 5 BA MM pH BLE AR pH B RIS 261K — FhERZ M R 51
MK BEARMZGAEAETEREEBRS eH{E~ 3) (HENTSE T /INMasE 17
FERIBTE (pHAE 7-9) i . WiE AW IE &G TR 8, ERIEEZ 54 3 ~
4 /NI B BE S R S B SRR

[0075] A3 pH AR I A TE A AL — PR 2 Pl pH (BN pH A BUR I R A4, HRefr
AR pHAERIZAE S (WAE BB ) IREFE AL 528, i A8 5B Wi o8z i 1 X 3k (/i
W ) W% pH AR PR EE T VA, MRS 29 254 AT B B Y, “Hsit pH {5
B e SOREA YRR pH AR AL RRPE (a0, i) o 53 DR 7= 490 14 5 4K pH (A
RIERAYD . WO pH A ISR -E 18 W A BT I8 A 1 o pH A . B — 2855 77 20
o, KR pH SR S BN BAEZ) 5.0 5. 5 2Z [0 29 5.5 f16. 0 Z 8] .4 6.0 A1 6.5 2 [ 5K
216.5 F1 7.0 Z A A iE pH AR 7E 55— LR 77 X, ot pH IR G B = 5.0,
=5.5.=6.0.=6.58= 7.0 K&EpH .

[0076]  7E-—2esjifa Ty S, AR TT VAR FH — PP B 2 PPt pH (LA — Fh B 2 B A K3 pH
EHRRERNR S . — HANAMER YRR T HIE AR 0 5 id pH AR, WA pH A A pH
B SR A PR A AT LA/ TR o B O 22

[0077]  fFE—EsLjE 77 TP, I [A)FR i ) 7 BT 7] () 7 B 0t 2 AT LS AL —
B2 ME TR IANE T K B IR T AR T 3745, Horr, B IR AR 78 H — v LRI H A2
() H AT VA IR R K B ZE B 1 245 B TR BUE AR By, Frid 2835 K, 1 2 3 B HE R IR
e, FRAETIUE FIEFEIN R]) (i (a) el d s, a0, ZER s A RS Hi ) BUS B 2. B
L FEARTT DL — 20 FH OR R 2 58 8 1 71350 B 4 5t pH B 1 B v B0 A e, B3 B58 /)
Wio &0 ZERMEHE, Bltn, 58 P B IR BRSSPl T R 4a 58 54 (9, HPMC, %
IR ) VBB RUR A CnH v Sy BRI ) AN ] R TR R A (B, 26,
W EREER BTHAT LR R R IR e 2= VFORIRS A SRR TR S RIS SR

14
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e
[0078] 7 53— Sefy S 77 3, B FRBONUZ A AT AR B il AR 2 5 29 %, B K
J2 VLB AMAS AR A 2 B R R A Y OABURTE 55 . 7R ZAT B 7 i 8] m] i R S
KRB FANURMERE, LLAE K 2 RIS IKAT 9 B sl o 8 WS IK 2 B8 — P2 Phis ik
A, WA K HLAE HL 450 TP AR B K o IR IR B K R A4
[0079]  7F ZE IR TR AR A0 AR H A5 FH B0 7R 9 M I ] K A K A BB (AR T, BRI E 2
= (it SE354F 875 1, 000, 000 F 7, 000, 000 2 i), #1401, {1 POLYOX® ) ; 44 %
FRRNREAYE R RN R A4 s EI 5+ 8 100, 000 & 6, 000, 000 [ RIF AL, G5
EHARTFEHFBEE (poly (methylene oxide)) I T &t ;0 F &N 25,000 & 5, 000, 000
% ( FRABIRE G ) 54 1. PR B BB B AR miE ikt H R 5%
8200 & 30, 000 3R L IR EE LAY 2 SRR BIE AR B AL A 4E X IR A 5 TE Kt
B S ER ), o LR & T8 R gl I DR BRI S5 0K 20 M TR T IR B
T BRI E) A, HAESL IR DUREBE IR 5 2R R 0. 001 £ 0. 5 FBE/R (A BR )
LHE s F &N 450, 000 F 4,000, 000 I CARBOPOL®EE ME R - B &) : CYANAMER®
UM B SR P KB K B S R IR BT R A s 7 & 4 80, 000 #2200, 000 1
GOODRITE® A B v BB AL Y s i & R AR St (fn —BRsCBE I SR SRR )
Y 1 AQUA-KEEPS® TH IR TRES R B2 M 50. 5% & 1% w/v KIEW PR N 3, 000 &
60, 000mPa [{-RIEHY s A 4EZRWE, W 1% w/w ZKIEHR (25°C ) FAEFEZ) 1, 000 % 7, 000mPa [¥)
PR A2 :2% w/v KIS SRS N 2) 1000 DL B RIE 2, 500 DL B LR E S 25, 000mPa
[RIR T E A 4R 2R o 7E 20°C, 10% w/v KV T RG BN 300 2 700mPa (15 2.0 L i 4
B 5 AR EATI IR A
[0080]  BY3E, 244/ PR TS [) M e 3t A e A2 Vi Ao ) e 458 i, T I 98 e B v P ) B e T AN
BT KEEVE (02 FEA %2, EC) B 52 PEAJE & 2 [ 1P, Frid AN VE T K RS
AL E T AR B I T L, BA K — 8 E I K RO FRE, IR M 52 TR R AR 4 R
(L-HPC) M Z.EE MR . N IRZE 25 )5 , B8 Rl i JE AL » 38 B ] v K R0 AR R A B S I A
A A R S Ay AT PR 7T BT IR B B A A S A RTA IR RO R SR — R AR L B
MRS R AR A 7R 5 — IR Bk 1 4h G .
[0081] R 2]t — B A& UM, Wi A sCH il R AR R ER AN / BB MR, iEE ]
B DA —RhE 2 P ), A R A HA R T, FrE IR = L8 AT IR £ B
S TER OB =T R R O R S B R v SRR T L AT
IR HREREE (M0AROR R AERATOR R TS ) L U EALER AR BRI B
B FNZE PR T .
[0082] 15— ANt 77 A, JEIR BRI FR T I A KARAS v 1) VS A0 A DLt 2 v 2k ok
55, WBIER . WA K Mg i I w2 A2 B0 N A%, BT iz v K BB B R, M B
JROE A o AT LAV, DASRAS AN [RIR 28 [ 7K V2 BORE JRURT (7]
[0083] 75— ANt 77 A, BRI IR T ANE K B IRAAK, 5 i, skl i A
H LN, BRI SR . Y 7 AR OR LR , 2590 P9 R SRR i, Bl 0T 3%
KA TR . PSS X SR H At b A, DLAE 254 F AR R TRCRT Fo VP TR T AT o
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[0084]  7E 55— AN S 75 T, 3 MR R DA 7% Sk 8 36, AT B2 (A8 S SRR ORI FE KR T
(REIR - Hps ) o ARE “HEiR - B - Bl ARG S R DL N A A0 A s 0 — A F e [
A BICAE AR 3 B A P 7] %) ok e 2 ORE TS 24 4 1 59, R i e ¥ e 79 ) S B T
[0085]  fE— ey 77 AT, S BIRE I E BRI RE AR R JRCERAE IR — JE ORI ) L
VERZ, BT PEAZ B — R a2 P PRI 20 i, %% AR Ay a2 (B, LEZ
Y A S T 2 CfSE PG B A R 2 AR BCAR ST R e AR 52 A BN AR 777 ) ) 1Y
TR\ AT 2 AL BRI - R T TR ORI B BE B AR oK BRI T 2 i s PR+
A DR AN F /NG, BB 68 K AR FFAS T Vs i« B0, Frid vl PEAZ v] DUIE I & 259 Ak
ARG A A R ORI B A/ BOE I B R (5 R i
[0086]  FEAZ A ZY) &G BT B il ZE 55 &, HLdH M2y 5 3 90wt % A8 k. JlH , 2T
AR T B =, AR BT =5 A S8 i I 1) FOORE 0t 28 ) SR RN / BROFTIE R R AW AR
R, IRV TR IR S AN AL 1 5 50% .. AU IE AN GO Be g kB4 E B HIAE
Z A E G NAZ LRI 3R IR E 2 . AE— A7 2P, Jovs PR 104% 7T DU A Bk
BRI SR AR B SR AR, R BRAS IR R S B SR A BRSE, e 2 IR
358 DA 3 ORI
[0087]  7E— LSl 7 A, 1t , AEIR R FEAE IR — RE KRR A A 2 i AATE T K
MR ARG E RS VNRAYABOKIETE / AT 48 & 285800 (k) miw sk, K, A
BT K BEMAIGER ST 4:1 £ 1:1 MEEHEE, BETAENENAEE,
RIS ESERN 10 2 60wt % . 2595 2 FITR AT HE L i A G §a 1 PO IA 2610 R AP R
o DRALANZ A B, LR AR A JE R AN Z B 5k ) B 8, DT 45 58 1096 PR S
HAR B AR U 4, X BT RSN / A PR B Pk i T3 2
[0088] 7 5y — s 75 T A, BT I il A AT A B S A L RURE S R 29 kL (B A
HIER RGN ) DLIER - ZERRBEHUNER (LR R, B e D IREZ LS 2 2 4 /)
I PRI RE A IS 8] ) (VR A4 M B A5 U o R T it 28
[0089]  7E—Lsijia 77 X, Vi PRI B — PP Ek 2 Bl s il VA IR 2 0 R A0 2 Bk, M
PAFFRAE R R M 2k (A BB ZEREI TR ) o PYJZ BT DAAE R B B N G 7EAR K
FEPE b4l 23 RE TBOE 22, 1 402 R mT DLSR AR T 35 B LB ) 1) ( 7EMR BUK B N S5
B BRI 2R 3E) o ) E BT AR AE T KR AW, BAE T KRS
IKEE R EVIRRAET
[0090] @i EFTid, 7E4R RRERE b il b i A TR) B Kok 6 /NI B3 & F /MR R S B 56
Writs A4, LA 10 2 50wt %6 AT T KR AW NG T KRS EME R EYRLT
A 4:1 % 1:2 84 AREFTR AL 1:1 BIHBIAELE . 8 AE T KRS
IR FAYER .
[0091] AETKBEAEMEIH FER A% R.FBER OHE (R H BASF [
Kollicoat SR#OD) .H:T PNMEEE £ B A L P I IR FR BB 1) ML R W) A 2 R A TR
I BRIE AN B L T MG FR B 0 3L 5B (W EUDRAGIT®NE. RS F1 RS30D.RL B RL30D 25 ) » /K&
YR AR AR 2+ &1 HPMC HPC s RAEEAF4ER s R 4 (4F & >3000 [1J PEG) ,
MR A 7K RH Y 77 A 975 MR A A 5, B30 6 T BT A0 P 00 4 ) ) %) L R A v VR, LR i A
MIwt % EE 10wt % o AET KR AV SKEERSWR L8 A 95:5 £ 60:40, fIL
16
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1M 80:20 % 65:35 A4k,
[0092]  7F — %& 52 i 77 3 o, ff A AMBERLITE™IRP69 # g /E A %E K B il (1 3% 4.
AMBERLITE™TRP69 & — Fit A~ 7 1 i g 11 A 284 P 2 22 B IR & A 1B R P&+ (Bl )
Y A . AE At St 77 XA, {3 A DUOLITE™AP143/1093 B i 1 2y 2B K 8 J3C A 44
DUOLITE™AP143/1093 f&—FhASIE (K 3B PE B & 1 22 i i, L&A 1E MBI+ (R ) W
JoT (A o
[0093]  4{E Jy 25 ¥a ik FHINE, AMBERLITE TRP69 BY / 1 DUOLITE™AP143/1093 B g2t
T RAEER SRR EAS AR k. @ISR - ZAME S (YW IgER &
(Bg)) SEBUAERTRE I . BEAE 2595 /i VR A S P 08 B - 18t , Z9 0044 P8 OB I AR RE T, 3 7
WA B B 2R T 5B FCH RSN A &S W sKAHE BAER, W5, 21
B K M2 2 LA 3 28 AR HE P e it
[0094]  fE— Lyt 77 A, Bk 5 4 -A e il s D IR - 0 ISR 2L 04, o, v
A IR FEANEE ], H B AR AT DLAHE 2 A ] ok e 22 58 24 B3 A e B 2B kL Bk L B R B
o R AR FEARTR B 7 (8 1 11 ARGR Y, 78 S 00 T 4 FH [ A () 25 P 3 Ak
[0095]  7EAEIR AR A, m] DA AL SO B S — AN R AR A, DB TR
LR ZIYDAE i P VA R AR AR IS 0L T, A AR AS —MEE R G, £ 4
HAEMEGEEZE H, B H L FSRE0Y U2 B
[0096]  7E— L5t 75 3K, A8 il 5770 H v MR R A 328, AT A8 it FH S 9 0 (1 B TR 2 46 1t
IRBE . IEIR T BEEIAZ) 10 438 40 20 44h 40 30 5T 4T 1L /NI 2 2 /NI 2 3 /N
2 4 /NI L2 5 /INEF 2 6 /N B K IR T
[0097]  ASTRIR/EL A H A T R -T2 A 36 T 7 B0k Bk B AR BRI F ) i Bl L 45
G PP AR ASTRIRR X ) (RORE TS h 5 o 76— B85t 77 SN, 29 G2 LS AKX E R
FABURFEMTER . £ — ST N, A SR LS 2 K ZE B A R BURZE R
T3 75— 2L ST 77 T, AR FRAT I 20 405 40 15 T 1) 100 6 B35 T4 ol 43 1) S B T B e
IR FE KR o
[0098]  7F HoAth St 77 3, A HE (1 2990 4 A DG ] i DAAE it FH TR /DN PRRE TSI < 37
R 2H 23 FIAE 2 32 12 ZINESF (9B B PR R TS 4D “ SUE R0 3072 4 SR R A T T B S K T B
IR B AE R TR o A — LSt 75 T, S RIURE 807 20 A 4 v P SR RS R &= I 4 20-60 %,
H R BRI 4 o $R A B 2 0 1) 59 32826 1 i A R 1) A 5T 2 1 40-80 % o 51, 7 BT RE
JRUZE 53 P R AL ph 24 o 1 328 2% 1) 9 T R I R B R £ 20-60 %, BT 20 %6.25% .30 %
35%.40% 45% .50 % .55 % .60 % o AL EHZH 73 $2 I L 1] 77 28 38 109 T ) ) SR 2 1)
%1 40% .45% .50 % .55% .60% .65%.70% .75 % B, 80% . 7L 77 =, ST EIBE A
a3 FHRE KA A o S A RV PRy o AR HAh S 75 X, 2 RURE T2 3 F0 S KRR il 4
S B AN RGP R (40, R RIE — DN R bR E RGN S — AN ) o AR
%ﬁﬁﬁﬁqﬂ 7 BB TR o R K TR TR o 4% B AL 3 T AT ) DG AR S AT 98 45 2538 AR A g
MBI T REAAN Bt B R A o 75 A Se it 77 P, S RUBE A A/ B K
BT 4y i3t — DS — Ph B Bk B 0 EE BT BRI PR AR A2 770 0 BRI A 3% 4 570
[0099]  7E—LLsjil 77 A, FriR Zi 4L & W06 & 2 Pk B LR 1) B8 BRGT) . IRl IR
F B FR 5 ZURE IR —ERE (PDES) IRy YRR 4 o 085 BEHR R i 9 7 4, (E AN PR
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T BEA T RAEIF R AR AR P TR 8 R I 4 B R A =R AR
2. PURIRA a5, (EARR T, Pt R (ADH) | I K5k 25 11 B8 [ B 158 n &
= MR RIS (B, £ R 2R 20N & 2= 20 2 2R B0 2 200
JEZ FERIINR 2R ) 5 I N s 28 52 AR BEh 7 0 5 IR (ANP) A1 C B4R ENAR (CNP) 5244
( B, NPR1.NPR2 il NPR3) 54777 ( #iltw, HS—-142-1 BF4L [Asu7, 23° 1b-ANP-(7-28) 1. %
7T (anantin) 2R B KRB EEEETH (Streptomyces coerulescens) FIFRL, PA A 3G12 Hog
FEPiAE ) IRAERKFMHIR 2 B2 AR TR (i, RAERKRIGIR ), H2h% Bl ifn 4
WA & K EVIRIERIE . fEERIRE 5, BHART, R 2 o8 (3F) 2%
B ELES VAR FLER AP SRR BB AR A R AU AP dhis AR, 5 TR
[y (PDES) #5551+ B, (HAS R T, Ak Al S P AR AR AT A IS A E

[0100]  7E—28sgpti 7730, Frid i &Y A5 — e 2 PRl /£ HE 5Ty
X, iR 2gMmA G aS (1) —MEZ MEURA), A (2) — M2 Mt A PrEEEmsn . bt
R R fif2 5580 PDES 403 55 () HAh s Moy o 72 55— AN SET7 K, Frid A 58
B (1) —MECZ MR AR (2) — i PhaiEs RN . 78 ) — AL 77 I, Frid 254
HEaE (D) — P PHERRIA (2) —ME B EIR R 7B — AN SEht T =, Brid
A EEE (1) —FE Z A ERAIA (2) —FEZ Mgz Rl. 725 — ST,
Frik Zi A G5 (1) —FhEZ PRI (2) —FhEZ P PDES #1155, £E 5 — 4> SE
77, Frid 29SS (1) —FERp R F, (2) — e M BhiiEs EmsR), Al (3)
— PHER AR R £ 53— AN K77 I, Frid 29 A s vas (1) — My pp s 5,
(2) —PPEC P PR TR ZERGR), A (3) —BhBO Mg 785 — N SEit 7 I, irid 25441
AL (1) —PhEC RS, (2) —PrEm P s EEmGR, A1 (3) — BhECH Fi PDES 411
Hil5ie A8 5 — L7 A, Frid 2y A s mas (1) —MEE MaumEn, (2) —MEzE i
FUA R, A1 (3) —FhEZ Pl 485 — AN Skt 77 30, Frid 29 A 5 vas (1) —f
oY 2 PR, (2) —AhE 2 R HTRI IR, A1 (3) —FhE 2 PDES $II6 5. 78 55— 5L
T7EH TR A EWAS (1) —FhERZ PR A, (2) —PhERZ PPfg a7, A1 (3) —Ff
B Z P PDES 111l 771) o

[0101]  FE—ANSLE 7 3, 2 805 R g e bl s RURE S 75 54— s 77 Kp, 2
BT T A P ) R R I o A 5y A — e SRt 77 3K, 22 B0 T 140 R f| R v BRIVRE T
FHIERCRETR (A8 2, AR T4 B 20 (R0 58— 505 o A T o) e RIRE I8C,  RA ME R 49 B 38 —
B34 e SRR ) o AE X —ANSET T T, 22 B0 PR A A3 T R A T o R BB
T T 22 00 PR R 43 F R — Ll T ) e R I (g, YR MR R4 A B C Rl 7 BB
T8 TS VER 5 C A D B Al e KRBT ) » AE B AMY— 252 75 s, SZRIRE i oA/
BYAE KA T i3 — DA FIEIE R EAR (igiEaEAA ) .

[0102]  FERELEsCt 77 I, Frdk 29 &) 65 ST RDRE A o A KB A 73 . %07 ]
FETBUAH 43 AT AL B — PP 2 P B R T S PUEE EE OGRS BRI R A AR 7R AT PDES 11 551 B
TR o IZIEKRE TR 73 AT AL — PP B2 Bl B AER 1) BUEs BEARGT BRI PR s 77
A1 PDES FHFH RIS PE Ry o AE—28s2it 77 T, L BVB A o MR T A 7 ta i B
AR EE PR R Ay o AE 3 A — B8 S 77 T, 1% 07 BB 70 F0 B RORE T3 43 oA AS TR )3
PERAY o AE 3 A28 SEht 77 TG, 2O BRI 7 e ORI A 7 B — FhE 2 PP AL R )
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TR 7o AR —HeSERt 7T A, SLRURE TR M/ BRORE KRR TR o i — b g b B IR
AR (WREBEAR) .
[0103]  #E— AL 77 TN, Fvidk 25 1) 2H 6 040, 5 T B B30 B 22 il 0 1) i AE K 200 4 R1 1 I
(i) 37 RURE TR PR s 2 (A8, 799 i B 22 ol ) B0 7], B0 — ol B 22 ol ) LR 71 A — o
¥, % Rl 55 BT B R PR B 77 Bk PDES I AR A4 ) o FE S — AN T R,
T ik 25 W) 206 60, 25 T P B8 22 o A | 8 7 DK 240 R ] %) P i) SE 88 T 1) v M 43 o 7
Ty AL TT A, BTk 254 A 0 PR BT 22 B PR A3 1 T R A T ) RS
FAE RT3 B RE KRR TECH A SR AN R e KR s il 26 o ol , B8 — e KB 2 A2 58
— RO 2N B — VS TR R 1 BB ORI o A B R TG T R TR s TR
Gy e AE SN TT K, TR 25 A A 2 RN B S 2 b 347 4 T A S SRR TR 9 2
s
[0104]  7E 55— SEHt 770, ik 2504 A0 60 25 P9 P BB 22 ol g T o] ol e 38 R TR T 37
PERLAY o 75— AL TT A, Bk 25490 246405 T Ph IS 22 o TR 1) ol 9 o i 3R R T
H o TR A3 B B IR RE TR o F AN R B AR R s il £ o 911, 35— iR B 2 7 A2 58
— I ) OB TR — VR TR R, T 35 AR B I 2 435 55 I [R) sURE ISR 3G T o
[0105]  fEHB—2esuyE 7y A, BT iR 29026 W0 80 2 A 0 1] i 7 BB 01D 7R o i P e 23
(A5 2, P9 PR 7] B L RR 7R — e 2 BT BT ) PR R B 9 75 B PDES 41116 77
[RITREH)) 5 Al (2) A5 T 1] s B KRR U T b i Pk i 29 (480 2 P PEEL TR 771, B5C— P 77
— Fih B B B FR 7 B 7B PDES IR S ) o EHE — sty R,
FIT ik 25 0 2 & W0, 25 A T 1) RS BB I8 = i PR i 73 A (2) A48T ] s SE KRR TR 1) =
TETERCAY o A H B — RS 77 I, Bk 250 2H G A4 5 A B i e 7 RIURE TR0 O i 12 e
a3, K (2) W TC 1 R R R T DU RS PR 3 AR IR e sl 77 3P, 78 57 RIURE Jl 2l 43 T (17
PERCA AT A5 AR S OB 43 R RS PE R A R BN R o AE e — eS8 75 X, Birids o7
RURE S 53 A1/ BT ZE KRBT 2H 43 7T LAk — DA AE R B TR (i id Ak ) gk
[0106]  fE—2L5Lj 77 KA, Frid GV & WA & —Fhal 2 i 7 s A — R Rl IR 71,
Horp, BT IR — Pk 2 AR 7 4 0 1 R RE SR R A0, DA I A, B o b1 JR 51 4 T dhtl ey BRE
e FEHE— e sLiE T I, FrR 29 At — 0 A5k B uEE BN  BURR
FAVFL PDES #1751 (%) B n 50, He e, Fea B m 7504 e ] S LB SR R TR AE — LSt 77 T, i
SR T8 7B A5 B A i P R a0 (4 B, B ) P BRG] BRI PRR) A 57/ B PDES
FIHIF) ) BIBEBOE 1.2.3.4 B 5 /M,
[0107] 7R AW ] A8 5 A8 B — B 7 571 & Hh ot FH R 45 58 W PR R R S R &= 1 100% .
B, AT DAL — P S BB B 43 A D 46 R T8 i 28 i 77) A (1 20 43 e o B o 416 R T
FAIAT AR 0 ad ik 24 W ) 35 528 ) B 3R 3% T R AL SR B2 I 24 1% 2224 90 %, 181 i ik ST ]
FE TR 43 T DAAR A e 3k o] 57 s 05 i P v PR RIS R E I =20 5% —90% . 2 5% —80% .
£15% -T0% 21 5% —60% .21 5% —50 % 2] 5% —40 % £) 5% —30 % %) 5% —20 % . £
10% —90% 2] 10% —80% 2] 10% ~70% . # 10% —60% %) 10% —50% %) 10% 2% 40% .
Z110% £4130% %) 10% 4] 20 % %) 20 % £ £ 90 % . £ 20 % —80 %+ £ 20 % —70 % .
20 % £ 2] 60 % 2] 20 % £ 2] 50 % £) 20 % £ 4] 30 %30 % £ £ 90 % . ) 30 % —80 % 4]
30% -T0% %) 30 % 4] 60% £ 30% B4 50% £ 30% £ 4] 40% 2] 40 % 4] 90% . 4]

19



CN 104540505 A w BB B 17/38 T

40% B 2180% 2140 % B 2] 70% #4140 % 2260 % 2] 40 % 21 50 % £ 50 % 2290 % . £)
50% 2 2] 80% 2] 50% B %) 70% %) 50% 2] 60% %) 60% 2% 90% %) 60% 22 80% .
Z160% B4 70% 2] T0% B2 90% 24 T0% £ 80% T Z) 80% £4) 90% . 1E 7 Ah—1bsr
it 77 T, ST BURE TR 43 B Ao B Je A o ) 3 28 X PR RIS R B T 2 2.4.5.10., 15,20,
25.30.35.40.45.50.55.60.65.70.75.80.85.90 % .

[0108]  fE— &5 77 20 A, 37 BRI B 3R R T B R T3 B A8 SE K TR 771) B 4 v
PERZ, BT IR 35 1A% HH — PP a2 P Tk 2 R, BTl i Mk =% B DA HER T 4 A 254
(M tur, DAE 29 RSB 2 A T 3K (s PG G 3 A PR 43 AR B A ) 52 AN 5 2 S
HARTTE ) BIER AT 250 SRR~ TR 2 R  ARURIRE « 40K s ZE B A K BRI T 2K
Bk k1] LU AR/, R R0 KM R EFA Z VAR RI AT o B3, BTk v A% m]
PLETE & A 23 R S A SV n sk A B A/ SO B i AR Rk i 2 . /E—1L
SEiE 77 A, A FAE 20 S 0 I ST RIVRBE T AE AR R TR A AR TR B AE 1R S AR T 57
foil a2 T ILE (ReAlE, TR AL AERI L) JEA FARTIA . fE— st 77 X, &
FRAT I 2500 406 P04 T 1] e 38 R TR0 B K TR T B AR S KR T ) T IRV AE—— B SE T
A, T T IR 35 7E AR A i 2 1 2 259 B RORRE Al 8  Aisk L Ok L K
WEHEERYNK IR AE— BE st 77 20, 3 254 B RORDRE - IO ARk SORIR L 9 K R B B
YK IR T T 1] ol B A ol S AR R TR SRR TR B AR I KB I AE— N SEHtE 7T A, 72
MASYFENETERR HR FIFSHE F X EEMERE 26 . RehidErE
B PR AR R R T KRR T B E IR A R T

[0109]  FEHAhSLHETT A, A HE A4 S0 0 S7 BRI A8 IR R i LB KRR B AE IR
SUE R TR ] )48 B 1) A ) RV AL 2 L AE— EBSE T IR, iR A A
05 T 1) B AT A oS SE S B T SE T TS B E AR SE A I8 T 254 () 2 W R U R iU
TER TR A OK e BB AN K EK . > TIIRZE 2], 25 ALAE T HRal s Vs A B TRURT IR 5 254
(R IURE R TS B L ICR S AORIURE g oK B B BN K IR, 21 T U R 2508 el 22 (g,
FETRBE TR BRI ) R IR A 1455 T B 2540

[0110]  FEFTREZ 2SR B T B 5 20550 &, HEH A2 5 & 90wt %6 24k 1l
FET AR 0 E &, W5 T e 00 17 B TR ATRS e dh 2R SR AT / BRI $5 1 A A
IIER, AL LR EMBEARBENL 1 £ 50% .. RAURKFE RN REREEERSES
MAERZ BB ECS ANZ Y LSEI I BN E . £ — D S2it 7 U, Ty Mz ml LU
PEER B SR I AR B 2R 2 o A, T PR IR BR BN B B IR A TREE, AN A
TR 57 DA 3E OB T

[0111]  FE— 25 77 s, QBRI ) i i DAASYE T oK I 5 S i is 58 G IR
AR KT / AT EOR B 2L (Ek ) R, Hodr, ANE T KSR SR i
BEWPLA 121 D INEEAE, HAETEHNRNSES, BRXNSEERN10R
60wt % o 25453 2 (TR AT AR 00 AL AL G5 ) AT HH 2810 SR 4R R LA Z A &)
DL G WIRE I P 2 A 2 B SRR i 2 &, DA T 45 5 I3 T S 2 AR PR B 430 A R s
B, IXFLTARS /AR A S PE A3 21

[0112] 75— 2L 77 s, Frad il i) & SERUB TR W ks (A F il g
FRIREWIE) MRERBRUR R (TR, 108 DIREEZSG LSS 2 28 4 /NI A E I 1] )
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[RRAH), T FR AU FEO i 45 o A 5y — 2882t 77 20, B i) 77 C i R A S AL g B iR
BEBORRRAY) Bn 1 & 3 /NI ZEARFI A () 55— PP 2R AU AR R 4 2 6 /NI i i) (7]
(R PSS o £ oy — LS 77 s A, B il 7 LRGP R 2 B R R IR G4 < o T
BB TR 58 — PP BRI A KBRS ot 14 /INAF B s B (7] 1 88 — i 2828
[0113] 7 7 bh— LS 77 A, il 4 1 v v BAT X R e st £ AT 254 80— & o
(5101, 20-60 % ) £t FH fa Sz RO BCH /NN 2 PRETHG F8 4 350 0 AE S R I B P RE TR BTk 2
WA YRT DL H i SRR 75 S A o 7R LL ST 77 TN, BT ik 25 W0 2H 64 40k e w7 it FH
T2 E . B2ty s, TR 29 A A /e RERT LB A o 78— Lesit Ty =N, prid
A A AR RERT R LI P /N 22 P, AR RE R R 2 — /N 22 PR FH o 78 55— AN S2ii 77 s,
FriR 25 el e RERT R LB/ e o 7E— Nt — 2P 1S 75 X, Frid 299 2 A 7
MERT 2D/ E A o 785 — ANty SN, Brik 2 A R ERT K2 — /Pt . 78
— AP SLiE 7T R, IR A A A RERT 20— /N RE A o 7R S — AN SEiE T S,
Frid 292 S e nr LR o DL, Bk 25 eH & O it A o
[0114] FESTRIRE T 4 S KR T2 43 B IER FE TC 2H 73 BBCRE IR E KR s 2 43 99 M 7
MEERAIE (“YBITARE) , BT s 17 1 7™ B2 72 R g2 it 25 77 2 e ol il
FIRIAEDR B 9 A AR B AR = s A BN AR SRR V& P R ) R R RV , 5555
[0115] @& E, T — KRR Z YO, S BIRE R4y S8 KB A 43 BRAER - FE K - B
T A AR BRI YR T A AR AE L) 10 w g/kg (R H / H 247 100mg/kg 16 / HTEH A
Ji A . AE—Se st 7y A, DABRRIE 2 506 H it A 09T MR TS R AE 2 10 1 g/kg 1A H /
H# %) 100mg/kg 1A= / H .10 ug/kg B HE / H %4 30mg/kg A& / H .10 1 g/kg 1A= / [
Y 10mg/kg 5 E / H.10ng/kg M HE / HHR ) 3mg/kg AHE / H 10 ug/kgfAE / HE
Z) Img/kg A& / H 10 g/kg A E / HEZ) 300 ug/kg #hE / H 10 ug/kg (A HE / HE
21100 ng/kg f&HE / H 10 ng/kg A8 / HEZ) 30 ng/kg fAHE / H.30 n g/kg fAHE / HE
25 100mg/kg 6 / H.30 ug/kg A5 / H A4 30mg/kg A= / H.30 ug/kg #6HE / HE L
10mg/kg 1A / .30 ug/kg 1K H / H 2 %) 3mg/kg 6HE / H.30 ug/kg AHE / HEZ) Img/
kg fA#E / H.30ng/kgtAH / HEZ1 300 u g/kgtAHE / H. .30 ug/kg (A HE / HEZ) 100 n g/
kg &8 / H.100 u g/kg 1AHE / HE %) 100mg/kg 1A HE / H.100 v g/kg AHE / H % %) 30mg/
kg &= / H.100 u g/kg 4 H / HZ ) 10mg/kg #6HE / H.100 v g/kg 6 HE / H % %] 3mg/kg
1hE / H 100w g/kg AE / HAE 2] Img/kg /E8HE / H.100 u g/kg 46H / H 2 %) 300 v g/kg
R/ [H.300 ug/kg fAH / HAEZ) 100mg/kg 4K / [1.300 1 g/kg 46HE / H £ 2] 30mg/kg
R/ H.300 1 g/kg 1AE / HAEZ) 10mg/kg AE / H.300 ug/kg 1AH / HEZ) 3mg/kg 14
#H/ H.300 0w g/kg t6HE / H2Y) Img/kg 65 / . 1mg/kg #6HE / H £ 2] 100mg/kg 1AHE /
H.lmg/kg A E / HE %) 30mg/kg 46 E / H.1lmg/kg 4 E / HE %) 10mg/kg 4 E / H.1mg/
kg 1A= / H £ 2 3mg/kg 6#E / H . 3mg/keg 18H / HEZ) 100mg/kg 1A% / H.3mg/kg {4 H
/ H#&Y) 30mg/kg 1A HE / H.3mg/kg 1A / HZEZ) 10mg/kg KE / H.10mg/kg 1A / H %
Z] 100mg/kg A E / H.10mg/kg fAHE / H A %) 30mg/kg AT / HBL 30mg/kg 1AE / HAE L
100mg/kg 1A / H.
[0116] s 4 Fivad ()% 12 50 P e 0, 25 76 E i B3R B 22 7)1 At FH 1) S BDRE T80 9 BROAE
BEIRZH 43 IE IR TR 53 REIR — JE B TEUH 73 B & 7, % 5070 B2 A VG L7 1mg 22
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1000mg, 1mg & 300mg, Img & 100mg, Img £ 30mg, Img £ 10mg, Img £ 3mg, 3mg £ 1000mg, 3mg
% 300mg, 3mg & 100mg, 3mg % 30mg, 3mg % 10mg, 10mg % 1000mg, 10mg % 300mg, 10mg &
100mg, 10mg £ 30mg, 30mg £ 1000mg, 30mg £ 300mg, 30mg £ 100mg, 100mg £ 1000mg, 100mg
% 300mg BY, 300mg % 1000mg. EAAFTARL, Frid 71 Sk Bk T B i 1% RS VAE i AL 1
[0117] BBk 77 s, Frid 27 G A& 5 — M. 7E— D Rit 77 s, Brid i
— BRI R ICAR . AE 5y — ANt J7 2, B B — SRR R AV 5 o AR — AN K TT
A, Tk s — BRI e 25 AR B AR . R S — AN 77 s, BT IR B — R R A M R
T AET LT R, Ik BRI SR T R AR AT R, Pk —
BB N B S

[0118]  7E 5 —LesLyiti 77 P, FriR 294l & W08 2 — X BRI . X PR SRS 1 A8 571 ) 6]
A EAR T, BRGNS 55 LB RN 25 AN K IR A2 T 5B
LB IR B B 19 £k /KA BR AN | R 3% 3 ATV S5 R I AL AN AT v 45 2R T 3R
B AT & 55 A e SR ) AT 1 55 RIS DR SR 37 280 A L 2% AL A AN 25T SR 2535 A A R
X B IR 25 A BN A PR 36 o L 2R T SR B AN S B ARy L 25T SR B A R 3t o L DA
LS Gl @By NG| SE 2 PR O RIBURGIBL 0. L 0 1210 1 1.0.2 1 125§ ]
50.3 0 123 I INEEWRESG. £ DL d, JridBe fEmmel 10 1 RE
=R A

[0119] £ —2esLji 77 X, A G ik 25 A & Wi — DA 5 — Ph el 2 Mt s 1
Ao iR HUEs TR 6] 4, H AR T B8 A 7 R B AR I8 AR R P 2
B LI A BT A = HUEAR Ay B BT A H R R EVE R AE L u g 2 100mg.
Ilpg® 30mg;lug® 10mg lng®E 3mg lug R Img. lug R 300ug. lugd 100ng.lug
£30ug lug® 10pug lug® 3ng3ugd 100mg.3ug & 30mg;3ng £ 10mg.3ug &
3mg.3ug £ Img . 3ug £300ug.3ug £ 100ng3ugFE30png.3ug® 10ng. 10ugH
100mg. 10 b g £ 30mg ;10 g % 10mg. 10 g £ 3mg . 10 L g & Img . 10 g £ 300ug. 10 ug g
100ng l0ug®E 30ug.30ug £ 100mg .30 L g £ 30mg ;30 n g £ 10mg.30 L g £ 3mg .30 u g
EImg 30 gE 3001 g.30 g E 1001 g.100 1 g % 100mg. 100 1 g & 30mg ;100 1 g & 10mg.
100 g £ 3mg 100 u g £ Img. 100 kg 2 300 1 g.300 1 g £ 100mg.300 1 g & 30mg ;300 1 g
%2 10mg.300 1 g £ 3mg.300 L g & Img.lmg £ 100mg. Img & 30mg. Img £ 3mg.3mg £ 100mg.
3mg & 30mg.3mg £ 10mg.10mg £ 100mg. 10mg £ 30mg ¥ 30mg & 100mg.

[0120]  7E 53— 2&sLyti 77 s, ARG R vk 29 WA G Wt — B A5 — Fe 2 P i pl IR
Ao Bk HUR) PRI 7045, (HAS R T, JURI PR ZE (ADH) | /& 5K 2R 11 - e [ A i %2
= IE IR RO (B, ZEnEEEEMER ZNER ORBINE R 5%
IR RRINEZ ) & IR 2R 52 AR EEh A O B FAAIE (ANP) 1 C ZURIEAIE (CNP) 32
& (HP, NPR1.NPR2, NPR3) #5477 (filtur, HS-142-1.BE4L. [Asu7, 23” Th-ANP-(7-28) ], %
YT (anantin) R EH KRB OHEETH (Streptomyces coerulescens) HIFRIE, DL 3G12 B 57
FEfiig ) ARERKRMHIR 2 B2k (n, RERKRMGIR ), K2 Bl ifin 4
W RS KRGV IR G AE— s IR, — MR MR R B LA
. AHARSLE T, —ME PR R Z 2R R TURPRHIR H A &S
FIfE 1ug £ 100mg 1 ug £ 30mg;1lug £ 10mg 1 ug £ 3mg.lug £ Img.1ug % 3001 g,
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lpg® 100pg lug® E 30ug. lug® 10ug lug®3ug.3ng % 100mg.3 1 g & 30mg ;
3ug® 10mg 3 g & 3mg .3 ug® Img .3 ng® 3001 g.30g® 100ng.3uge301g.31g
£ 10ng.10ng 2 100mg .10 1 g 2 30mg ;10 b g & 10mg 10 u g & 3mg. 10 n g £ Img. 10 g
£300pg. 10pg® E 100pg. 10rgE 301 g.30ug F 100mg .30 1 g £ 30mg ;30 1 g £ 10mg.
30ug £ 3mg.30ug % Img .30 g £ 300w g.30ug £ 1001 g. 100 1 g & 100mg. 100 u g
30mg ;100 b g £ 10mg.100 L g & 3mg 100 u g £ Img.100 1 g & 300 1 g.300 1 g £ 100mg.
300 g & 30mg ;300 n g & 10mg. 300 L g & 3mg. 300 L g £ Img.lmg & 100mg.1lmg £ 30mg.
Img £ 3mg.3mg £ 100mg.3mg £ 30mg.3mg £ 10mg.10mg & 100mg. 10mg £ 30mg Bk 30mg &
100mg,

[0121]  FE R Ah— 2L sLht 77 Irh, A8 FRE Frid 25 A St — DA S — PhE 2 P 57
R I BFE (HA R T, R 2 o8 (3F) SRR EES  HRILER . FEAR VD
FROE AR GE AR E R g sk, fE— lﬂﬁb&ﬁﬁﬁqﬁqj fi =R LAREH 0. Img 2
1000mg.0. Img & 300mg.0. Img & 100mg.0. Img & 30mg.0. Img £ 10mg.0. Img £ 3mg.0. Img
2 1mg.0. Img £ 0. 3mg.0. 3mg £ 1000mg.0. 3mg % 300mg.0. 3mg % 100mg.0. 3mg £ 30mg.
0. 3mg & 10mg.0. 3mg & 3mg.0. 3mg & Img. lmg & 1000mg. Img & 300mg. Img % 100mg. lmg
% 30mg. Img & 10mg. Img & 3mg.3mg £ 1000mg.3mg £ 300mg.3mg % 100mg.3mg & 30mg.
3mg £ 10mg. 10mg £ 1000mg. 10mg & 300mg. 10mg £ 100mg. 10mg & 30mg.30mg % 1000mg.
30mg £ 300mg.30mg & 100mg.100mg % 1000mg. 100mg & 300mg B¢ 300mg & 1000mg KI5 &
.

[0122] 75— 2L 77 s, AR HE I ik 29 & Wit — 285 — ME 2 i PDES I
#il5%]. PDES #1551 161 .8, (H AR T, ARk HrAE v b AR AE AR AR E o AE— 2L ST 77
O, — PP B Bl PDES #0161 1) S FE A s AR . A HoAh SETt 77 A, — FhE 2 # PDES 1
FEAtIA R AE . 7E—2eszj 7730, PDES #lfl5F LAGREH 0. Img % 1000mg. 0. Img %= 300mg.
0. Img & 100mg.0. Img £ 30mg.0. Img £ 10mg.0. Img £ 3mg.0. Img £ 1mg.0. Img & 0. 3mg.
0. 3mg £ 1000mg.0. 3mg £ 300mg.0. 3mg £ 100mg.0. 3mg £ 30mg.0. 3mg £ 10mg.0. 3mg &
3mg.0. 3mg & Img.1lmg £ 1000mg. lmg & 300mg. Img £ 100mg. Img £ 30mg. Img £ 10mg. Img
% 3mg. 3mg & 1000mg. 3mg & 300mg. 3mg & 100mg.3mg & 30mg. 3mg & 10mg. 10mg & 1000mg.
10mg & 300mg. 10mg & 100mg. 10mg £ 30mg.30mg £ 1000mg. 30mg £ 300mg.30mg & 100mg.
100mg & 1000mg. 100mg £ 300mg 5% 300mg & 1000mg K7 =1F H .

[0123]  FIrdk 4705 ZEAR ) HOM R MR 7R/ B PDES 115 57 AT LA B 1| BB S 2540
AH G AR ) A T RS — S B T R BVRE T S RORE T IR R T LB IR — JE K — BRI
A,

[0124]  FERELsCht 77 30, Frk 25 40 & M0 B i BOE KB TBOF AL (D) 1 B 4BK#
FRATIE 45 280 A 2R AR B 25 T SR L X LB S M A RS SE (M ERR AT, DA (2) Bt
AR (40, LEINER )

[0125] 7285 77 S, Fridt 250 2E 6 e TG i) ol A OB TS0 60, 15 T P BB 22 P g
7l

[0126]  7EH & — 2o sKhiti 77 T, Fridk 245 W 40 & P08 0 1) S e KRR TR 25 — il 22 o 1)
BECTR R AN — PR 22 P I R BT .
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[0127]  AE—LsLhf 77 T, Ik 29 A S A8 5 — R A B — HIR PR . £E— 5K
Jit 77 2 A, ik B — R R e R m DL AR . AE o — ANkt 77 20, I B — AR 1) & A1 v 57 o
FE 53— NSt 77 A, B S — BRI ) 25 AR BRI AR . AE 5y — NSt T I, B
— YRR ISIRSE . AE S —ANSEIETT I, ik B R R 2R T SRR . AR — AL
J7 3, Bk BRI X B BN o £ 5 AN SEE T A, BTk B R PR A A
IEZ . Bk SR AR R AT LA LA Bk S B A ) B4 2

[0128] fE— sk 7 KA, AW AEMEA S —MEZ P EMEKAEMHERN
10-1000mg, 10-800mg, 10-600mg, 10-500mg, 10-400mg, 10-300mg, 10-250mg, 10—-200mg, 101
50mg, 10-100mg 30-1000mg, 30—-800mg, 30—600mg, 30—500mg, 30—400mg, 30—300mg, 30—250mg
, 30—200mg, 30—-150mg, 30—100mg, 100-1000mg, 100-800mg, 100-600mg, 100-400mg, 100-250
mg, 300-1000mg, 300-800mg, 300-600mg, 300-400mg, 400—-1000mg, 400—-800mg, 400-600mg, 60
0-1000mg, 600-800mg 5% 800-1000mg [KJALIR 7, He o, BT i 206 4 B il i HoA — ok i
LI ARE T, FE ORI 2, P ak — il 22 MR RIAE 212 /NIFER 5-8 /NI I B
BB T

[0129] £ 2852 77 2, ik 26 5 49048 B il B B AT — iR T80l 4 () SRR T, 72 2R
Rl 2T, Birid —RhEk 2 R DRI 2D 90 % £E 2-12 /N BR 5-8 /NI (K e B PR A 4 R
Ji-o

[0130]  7F-— L5t 77 A, Firad 20 & Wk e i e B — PloRe 0 h 26 i S ORI, 78 108
JCH 2T, B — Rh B 2 R AR AL 5.6.7.8.10 B 12 /NI R B I e SR . AE— L
SEHEJT I, PR 29 AL SV — A5 B EERR L JUR R GR)  AE R E PDES #1751 o
[0131] 7 7y Abh— 2L S2it 77 T, Iirad 40 -5 W4 I ) e B AT — Mo e i 42 1) B KB, £E
ZRETRH 4, PR BRI AE 2-12 /NI 5-8 /NI I B A DARE B BRI 2R IR 7E 55 Ab
—Be St 7 T, P 2 S W TR | R AT R TS 2 1) SRR T, AE AR TS 2, P
JRFILE 5.6, 78,10 B 12 /NI B A ARG E (R 28R 8. A3 FH ) “AE— AN B DARS
SE IR 7 58 SO — PR 26, 7E 108 B0 2 v, 7E 45 58 IS BT 3 m RV JE0H 2R 76 X 45
5E I BT BB IROE 2 1) 30 % —300% o 8141, 71 2R 80mg Fi] =] UL ARSE 8 /NI IRF B A BAAR
5T B R B, 1Z I BN B BB R A 10mg/hr, A A FEIX AN BT 2 Bk [R] ) S B T
JHENAE 3mg/hr B 30mg/hr FITERIA (BI, 7E 8 /NI B 2 N AE 10mg/hr ~F- 351 R JHUH 2 1)
30% —300% W ) o fE—2esLhti 77 I, ik 29 St — A8 BLER B BRI PR
fifg 2= 771 B PDES 11 551 o

[0132]  £E—LLsiiti 77 T, ok SRR 790378 1 ) m) DU APK AR 88 55« 25 AR 2t AR L gl 32
LT RN AR . £ DT, IR R S LB . Prid 2
0GP B T R (LR ) B4 /)N B e S RIS, AT 48 5 IV T A7 S 2k . (A3 AH B T
SRR, SR 2 St T

[0133]  FE 53 AR — %%ﬁﬁﬁﬁ¢,ﬁﬁ*%%Zﬂé‘%@é‘*ﬁﬁ%ﬁ%ﬂﬁﬁ%%ﬁ@ﬁﬁ
& A~ 10-1000mg, 10-800mg, 10-600mg, 10-500mg, 10-400mg, 10-300mg, 10-250mg, 10-20
Omg, 10-150mg, 10-100mg, 30-1000mg, 30-800mg, 30—-600mg, 30-500mg, 30—400mg, 30-300
mg, 30-250mg, 30—-200mg, 30—-150mg, 30-100mg, 100-1000mg, 100-800mg, 100-600mg, 100—
400mg, 100-250mg, 300-1000mg, 300-800mg, 300—-600mg, 300—-400mg, 400-1000mg, 400-800
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mg, 400-600mg, 600—-1000mg, 600-800mg 5%, 800—-1000mg K 4E Y 77, o, Bl i 0 Jm 7] 4 T A
JSC A — P BORE TEUI 28 9 Ak B RE KRR T, 72 1Z0RE TR0 2k 7, SRR 20-60 %6 7E Jit 2 /)N
IF AR, T8 SR 3 43 AE 212 /NI R 58 /NI IR IRF B P 3 4 B ARS8 (R SRR I 75 )
A0~ SE Tt 77 XA, P SRR 7 AR TG 1 RS AT — i BRORE TR I 4 1) SRR T, A IR T
2 7, BRI 20 %6430 % .40 % .50 % B, 60 % £E it [ 2 /NI PR TR, 11 6l 43 B4 AE 2-12
/NI B 58 /NI [ I B P 3% 8 b B AR E (R ZE R IR AR — AN SE T A, Bk R Ik
R =) DCAR AV 55 258 AR 20 AR I5I R S8 3 V25T SRR 2 B 2 A8y . AE— NS
773, Ik BRI LB o AE T AN — AN S 77 S, B B A A 2 B
Mo 7E—Lesiidr U, BTk 290 & g — D S U sG] BURR A R R/ BX
PDE5 1 51

[0134] Bk 2590 2H 1 ] A ] P 700 s 70 5 700 o 70 S SR L VLA 4 JR BSC LR 1)
e Frid g B AL AT 2 A DR NS E O R TR A . £
e S5t 77 A A G 2L A ) () 7 RIURE T B3R B KB T B E IR — KR T
FIBEECHI S T LE (R, TIRZ AL XERIS )L ) it FH A 7 2

[0135]  AHHIE 75— T T vb Je— Pl ) A b 75 2210 52 5038 1T e B Hb i FH P Fh BB
Z PR TR B 1R R AR 2 T LAY B IR I Tk AE— SR TS IR, i 7 VB R i A
X 5 — B B 1 55— EE IR T AR it FH BT X B8 i B B RN /B — MR R, i
J7iEdE — A G T R AR 58 =N BRSSPI B — 5 NS =R AR AN ]
HL A 72 2D — gl P ] s R T BCE IR ) R T, AR — AN SRt 77 S, Bk 25— FER
Fle Xt BRIy, Pk 55 AR e A Vs Sy BT B =AU e 2R AR . SN B
K40 AT DARR A 32 6038 0 8 AR 7 09 S S B A o 78— 2852 77 A, BRI BeRF 4y
[EJ =R = o AR 53— AN SRRt 77 2R, 55— 38— NIEE =0 701 S A8 G ) ol S BB TS B
IR [ SE KRR T o

[0136]  ARHIUE R 7 — NI M IGIT 3R BRI 7775, HAS A /R 20 523 i
H—MAMAEY), S AMASEE SETER, Frid s Mg LR 1-1000mg 1) &£
PP ECE PR A, o, — a2 PR ERR T B BT E) DOAR AR 55 2R A L 2 AR
WG| 3E S 25 T SEER AN 2Bt 2 L1

[0137]  fE— AL 77 SN, Frid 2540 40 -G W4k B ] | e KRS 0, [ A58 PR 43 7E 2-12 /)
INf PRI B N R 28 72— IR I SE 77 SR, ik 250 & W)t — 0 s AR A .
[0138]  7E 55— SEhti 77 I, BTk 294 20 A W0 A T ) e A — P B BORE 0N 28 R AIE 1)
FERRE T, A6 1R i 2 T, 35 MR R 23 1K 2060 %6 £ Jiti FH 795 70Nk PR AR 8, T i 2 R 0 1)
REAE 2-12 /N B B A SR . 7E— MAE RS 7T A, FriR 4L &4 v
— SR .

[0139] 785 — ALt 77 N, Bk 25440 6 4 T ] s e SR R T3 B AT BB I o

[0140]  7E 5 — AL 77 I, — Pl 22 PP 7 BT 2t 2 2 1y 4 Al

[0141]  FE 5 — AL 77 I, —MEl 2 MR 3-100mg = (K6 LB 2 LMy H %
[0142] £ — AL 77 s, — MEs 2 PR 1) BN 2Bt 2 Iy AT |5 Bf =) DT AR | A7
Sr B A (B AR IR SR SR N 2R T SRR I B — PR R N AL R

[0143]  7£ 55— ALt 77 N, Frid il Mo i — A S i s S0
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[0144] 7555 — AL 77 K, Fridig o ik — 0 A S PRI R Ao 78— DR SL i 77 X
B, LR R A S AR R

[0145] 7555 — ALl 77 20, Bk vd M oy i — 0 5 il 7)o

[0146]  7E 55— AL 7720, Frid vs M o 3k — 5407 PDES i3] 75— AMAHKSLiE 7
1, PDES #7712 fh s dE o

[0147] 75— AL HE 77 A, il is M i o gk — 0 A0 5k B P BT BU R R R fd s
FRFT PDES 1751 (6 75 A B n ) o

[0148]  AHER) 5 — Y K —MiaIT R F @R %, S & A F ER 2
W WEH —F A AT, ZHMAEMEE B iR, B8k AR i
B HUAR PR A A2 75 PDES FIIFAI A — PR 2 Bl 5 DAL 3G P Al o, HA0 38
TS AR ELR ) ORI SR 92 77 R0 PDES ST 770 ) — Fh i 22 P, o mp BT 58 — V% Tk e o0 4
TC 1] B S B T8, F B, BT 55 3 P A 0 4 T | S S R

[01491  FE—ASLiE 77 3N, Frid 228 & Witk — 20 Pl i A A0

[0150]  7E 55— ANSLi 72, Brid 55— 3 Ml o 3 BRI o 76— SR s T 2, B
RE VG DA SRR E S — MRS T A, BTk i s —
A HURRA, LA = . 785 — MHR R A, ik B — T i — D a s
Feile AT — MNAHICSLHETT A, BTk 55— & 1 4y gt — 2B PDES I 51, it ik hiz -k
[0151]  ARHER S — NS & —FEWA S, &AM S Ia & — el 2 P
P BRI Z A2 2 A 52 (3

[0152]  FE— ANl 7 s A, — Pk 22 b R 7714 TG 1) A i RORE I, B, U R 2=
TG 1] e T B T

[0153]  7E 55— ALt 77 S A, —PhEk 22 P i 7R 25 0N 2 4 0 il B AE 212 /NI Y
I B PR ) S TR L

[0154]  7E 55— NS 77 2N, K& N R 25— Fh B2 i f#5 B [ 20-60 %6 40 il 5%
S RURE T, H B — B2 PR 1) & 8 BT 4R 0 5 4 i KB TS A — N IR ) 5L T
75 R, Bk A AV i va AR B .

[0155] AR R PR IS AR B AR R il P St ) 33— 2D U« ZEARHE 5| -G BTE 5% 5C
PF BRI T LRI S 9 P 2R E0EE 5 77 OE AR G .

[0156]  SEyfafsl 1 - HEPR A 1 HH]

[0157] R 5B L ER SN 20 & B2, A1 95 A #E J 7 0 HE PR b 3 B HE IR
TR, XTI T AR LU BN FE R B0 — B (R O BEAR [ BE 77 FA 52303 18 548 i DA
RN 400 F 800mg MIARIESF. B/ 14 28 s Ul RUNE A B E A HE R v
B, AT B8 BE AT HUR B

[0158] A7 JL4 523 i Uk, 76 4 [R5 FH AV 25 LA EBA VLG, AR SE I EE R i 3l A
SERIE a . SR, BT A X S 523X #0dE — PR &5 UL, 7EGT IR 2 A LR PG, SR8 T
IXFERIR RS o BB BT IR B T AL 5 SR mT DA BB AR & T SE IR T JEATART B 2 k2 1
B

[0159] SEJt 5] 2 BRI 7] 1) E AT TR A £ B 2 7 S i e 5 0 it et 48 o R A 48 9

N
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[0160]  SZBSVif

[0161] AW 50 15 75 1 5 4R 70 R0 5 2 6l 70 7 4% il B Wk 0 i X Bl COX2 A BT 1) Rt 3%
(PGE. PGH %5 ) 519 2 RE AN HE JERE PRSI S5 B A ) S RUA SN L F7 0 e S 1 5 B b
Y1 mP 8 RE RN AR 2 SE ME RUMN RS2k (RIERIZ 712 ) IR, (& 5 2 IEAAFAEBATAE
B PSS AR LT, A3 7 40 o 8 B TR SN/ B R AR

[0162] PR 045 G 208 (LPS) VR KA Cox2 5 3, 1E A R AE RN R T
AARER 2 e HE T3 WU 48 R, 1B AR 28R R ) s R ST AR R A, —F D
SN 2. T FIE AR J5 () 410570 1 M BE Pk o B S AE AR D B (AA) , A3 0 R (DGLA) BK 1
W& IR (BPA) , VBN FTF BRI RITA, ]S /2 B IR A A (COX1 Al COX2) FIZLum a1l
I 25 Pl A6 28 0 PR AR V484 AAL DGLA BY EPA 22 JE T P2 A 1)

[0163]  FIAREEREFIEERE KR EL, Wb w UTAK 55 T SR ERATAEY (A& 4F) , tnff
Yt (Advil) ARIEEEEIF) Motrin) g — FIEMRE (Nuprin) Fl Medipren ;2534 4, fn28
AN (Aleve) (ZEEAHIF (Anaprox) « Antalgin, Feminax Ultra.Z534 (Flanax) . Inza.
Midol Extended Relief.Nalgesin.Naposin.ZE¥ 4228 H 7 (Naprelan) Naprogesic.Z%
A (Naprosyn) 25384 (Naprosyn) V@& EC- 254 (EC-Naprosyn) \Narocin. %% A4
(Proxen) « Synflex Fll Xenobid ;FEIRATAY, WIME|WESE ¥ (Indocin) ;1- 25 ZBRATAY, 0
T EENEEN /15 N- ZELET SN (APAP) ATAEY, st 2. W s My s Hh B (%=
VERK ) JRIZEREE,

[0164] PR Ho g BRI HE « BUE AT T & AR HT IS AR TS B AR+ 1

[0165]  fif ERELHMLZ B LA N AT (1-2 /NeF ) BCIKHA (24-48 /BT ) 5135

[0166] (1) AN[AIFFIE B4 i S b i AR 591 o

[0167]  (2) 7E LPS AZAEM1E UL A [R5 = 1 f PR ARG 771 o

[0168]  (3) 7E-R ELIEARER 2. W AEAEATAE (117 58 T AS [R50 & (0 R AP R 771 o

[0169]  (4) 7E AA. DGLA BZ EPA 477E (I 00 AS [R5 & (1) B B DR 771 o

[0170]  (5) A[FEIFE R HIME AT E LR A

[0171]  (6) 7E LPS fZAERIHE L T AR & B R AT LT Ao

[0172]  (7) {E-REEALEL Z B AEAAFAE (15 00 T AR R ZE M RS EHETER A

[0173]  (8) 7E AA.DGLA B¥ EPA fZ7E 5 L F A FEFIE M RN FMFHME TR A.

(01741 (9) AS[RIFE [ B0 () B P40 5 ELHT) o

[0175]  (10) 7 LPS 477E 1% 50 A [R5 2 [0 B Fh b 25 077 o

[0176]  (11) 7E ENRBEEE £ B AR BRAT AL (K015 B0 AS B 2 16 BP0 5 E T

[0177]  (12) £ AA.DGLA B, EPA A7 AE IR 0 T AN [R50 & 1) B Bl 2 BT o

[0178]  ZRJ5 4 Hr#fiMfa (K] PGH, . PGE. PGE, B ZIBRFFA 2% ik be . IL-1 B | IL-6. TNF-a [F
L sCOX2 ¥EPE scAMP A cGMP [7=4: s 1L-1 B L IL-6.TNF—a F1 COX2mRNA f)7=4: ; BL K& CDSO.
CD86 A1 MHC 1T 7[R IMRIL

[0179]  EWE4Hj

[0180]  FEULAF 5T A AT I BRURE RAW264. 7 B J774 ERE4HA ( HH ATCC 3R15 ) o KA MR FFRAE
A RPMI 1640 HE5FE, JF4h 2 10% i54-1yF (FBS) | 15mM HEPES. 2mM /¢ ig 4 Bt i |
100U/ml FHEZRAM 100 v g/ml HEEF R . FAMAE 37°C,5% K CO, M T Ei o, HigE M
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e () —k.
[0181]  EWRAH M DL I AR 46T
[0182]  }F RAW264. 7 ELWE4HALL 1. 5x10°EIAL / FL (78 100 n 1 ¥53H5E ) RI40 % &
FERDAE 96 FLIR T . 4R LU R AL TR « (1) ANV RS B0 77 (6 2B s iy - ol =) G
AT S BER A ) , (2) ANFERIRFERIARZHE (LPS) , & A& T B R 1) 28 RE P 5 55 i) 2k
Y, (3) AR~ TR TRER B HRH, & A2 HE 28 i P B ) A, (4) BER 7R LPS
B¢ (5) IR FAN-R CAEE S NET . 18] 5 2, FHEURAIVE AR AE T FBS By ke (B, %k
7645 15mM HEPES. 2mM /£ FE A Bk . 100U/ml F 8 M 100 v g/ml [EEEE 2K RPMT  1640) Jf
I A R BT B R B R R P B IR o X TAEBCH LPS FEAE FS L N DASE R 7 Ak 33
(R L, AR FL A RN 50 w1 (RBLR AIVA VRO 50 1 1 (1) FBS 355Kk, X T7E4 LPS
AEAERIE G0 T DU AL ER A0 I, B AL AN 50 w1 BFERR VA RORT 50 w1 BI7ETE
FBS ({3577 F1 % LPS (R H RABFEP1TIRE (Salmonella typhimurium)) . BT B4 E
FIAFTIK
[0183]  FEH55% 24 B 48 /N J&, e BE 150 w1 (95 3% BB W, £F 4°C, 8, 000rpm | i %% 2
a3 DABR - 4N MURI R Fr, FHRAE -T0°C g A7 DA T8t ELTSA A Fr e R+ 1) e B2 Tt A
500 1 1 fRERR Eh 22 Pl (PBS) F Ly (7E 4°C, 1, 500rpm & 5 4-%f ) WERFISEA AN, 28
JE A — 2K (A A0 S TP DU VR 45, F1AE —T0°C R AEAT o AT 43 (10 20 FH 5% 6 B vt e i A e
SR ST ud el i s i
[0184]  HhuliE 7+ K IA B m A e v #r
[0185] X T aR4n M v 434, 45 B NE AN MU AE 100 1 ) FACS 28R (B A 2% B4 1LiE
H & (BSA) FH 0. 01 % NaN,f¥y i % #5 22 i il (PBS)) i #a B, @i In FITC- 441
P CD40. PE- 454 HIFL CDBO PE- 45 A L ~CD86 Fiid 47 MHC 1T 2% (I-A") PE (BD A4 F}
5 MAE 4°CF G th 30 738, SR A MU T AE 300 v 1 [ FACS il B0 (fE4°C,
1, 500rpm T~ 5 438 ) JE¥E. 755 IRBEEIE 4 MU BrEEAE 200 w1 1Y FACS 2P, H
&8l Accuri 06 JRaRAHMTE (BD MBI ) iRk gwdnic (BRI ) B FRic A S
(XUFHPE ) BI4uB R 2L
[0186] I ELISA 3Hfr4 fia [Rl 1) S b
[0187]  X[¥53% IS RHHEAT 40 MO PR 4 7 1t ELTSA, LLRA 52 78 FI AR 7). LPS Bah b F Bl
LPS AR )45 & A B 1 B VR 4 e i 35 S5 59 TL-1 B, TL-6 AT INF-a R R o X890 5E »2
FEFAE 0. IM B BE S AN 2 (pH 9. 5) F1AY 100 w1 FIF/NER IL-6. TNF— a mAbs (BD 447
Bl ) 8L TL-1 B mAb (R&D £524t ) 44 /) Nunc MaxiSorp Immunoplates (Nunc) Fi#4T
(1) 72 PBS (&RAL 200 1 1) JHEEEPRELG, AIRENL (X)) F18n 200 1 1 1) PBS3% BSA,
HAEZETRER 2 /M. BT EFLEIN 200 w1, HRIEEAR PR, EE N 100 w1 {41
W DRl Fr o o R SRR RE I 3 77 IS JPRBZARAE AC TR E T . &Ja, B RIE BE ™
W FEFH 100 v 1 AR EALFIHTR IL-6.TNF a mAbs (BD A=#) %) 8% 1L-1 8 (R&D R4 ) 9 —
B0, B e I A DB bR O R LA R mAb (Vector 5236 ) I H . EEHRN2, 2" -
B A (3- ZFEEFEMERRIR —6- R ) (ABTS) JEMIAN 1,0, (Sigma) 1 filf b€ 2 B 5, H
FEAE A Vietor®V 2 b1t MALIRFE I (PerkinElmer) 7E 415nm &b & .
[0188]  COX2 V& PEIU 5E AT cAMP AT cGMP ()4 A%,
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[0189]  7E+%577 A E MEAN ML P (1) COX2 135 Ml i T 35 4+ ELISA (R&D R4t ) #47E. cAMP
A cOMP (1A BT cAMP 58 AT cGMP 58 SRAFAE o X L8301 58 78 AR s P 2 8 1 AT 1
[0190] 4£&H

[0191] K 1 S45 T HH Raw 264 EWENMOARHEAT (1 5256 DA K 75 BE0J 7710 4 3844+ CD40
AT CD8O [ 24 i 3 Th] 35 I S e 77 T 1) R e IR e 77 I R AL 2 3l I COX2 Al R NE (S 5
SRR, HLIRI PP AT X L8 oy (1) 3k DA 8 COX2 Il Y Zh B i L

[0192] 403 2 Fiow, B 7 B A& (B, 5x10°nM) ( HEF TR R 380 , 170 AS A2 40 1 ol 0 38 291
(MR ) LAAR, XF LB S B =) DTAR A7 i85 25 FN 255 35 A2 70 B A iR & (BP, 5x10°nM,
5x10°nM.5x10°nM. 5x 10°nM. 50nM F1 5nM) T 4177 5k 2 o (1) 4k 7 382 43— CD40 11 CD8O [ itk
Fik. il 1A R 1B R, FER 7 F B ONAR A 0. 05nM (B, 0. 00005 u M) B X823 % CDA0 Al
CD50 FRIA FIXAE B R o X — RIS HF IR A /N7 2 (R A0 70 X 4 DR I L
KANE R S PEHIE TR . SLIREE W, X 2B T B &) VT AR AT 25 AN 2538 A 6 LPS
7531 CD40 1 CD8O (1) I8 A FALI 1l R

[0193] K 1. sEE M4k

[0194]
S5 LPS SZBER A | B PO AR5 EEE
RAGZEV IR L
S
1
2 X FIER R (0, 5y 50,
1000) ng/mL
3 X FIBERSE: 0+ 54 505 500, 5x10°, 5x10% 5x10°, 5x10%)
nM
4 X X (5ng/mL) FE L (04 5+ 50, 500, 5x10°, 5x10%. 5x10°. 5x10%)
X (50 ng/mL) nM
X (1000 ng/mL)
Ghdily
a T ECR SRR IE: €D40. CDR0. CDR6 Hl MHC 11 251107 N4l 9347
b RIER P : IL-1B. IL-6. TNF-o [1J ELISA 43#7
[0195] & 2. FERIH S,
[0196]
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RSy YolHTE FAtE | LPS AR (aMD
X HE Sng
/mL
5x10° | 5x10° | 5x10* | 5x10° | 500 |50 |5
CD40'CD80" | 206 | 77.8
X Z, B | CD40'CD80" 63 18 12 9.8 83 |95 |75
R
Bl & L | CD40'CD80" 44 11 10.3 8.3 8 10. | 7.5
g7s 5
Aiss: | CD40"CD80" ND* | 6.4 7.7 7.9 60 |49 |58
ZEE | CD40°CDRO” 37 9.6 7.7 6.9 72 |68 |52
SR AN LPS
% Z. Bt | CD40'CD80” 95.1 | 827 |724 |688 |668 |662 |62.1
A
faf & [T | CD40°CD80" 84.5 | 80 787 | 747 | 758 |70.1 |657
BN
Ai%ZF | CD40'CD80" ND | 67 77.9 | 729 | 711 |637 |603
22k | CD40'CD80" 66.0 | 741 |77 | 710 |688 |72 73
[0197]  *ND :RBFHAT (FME)

[0198]

3G

T JLTURIE FUIR 45 5, IX SeRt LI & T il A AR H AR I6 7 70 5 PR R0 770 19

MK a3 3 T PR, £ DIREG ST 770 8 5 08 7R 1 ORI 7K P 4E 10°28 10 "nM i ]
Mo PIE, f£3% 2 B R ASMINK R BRI &R 5 7 AR A ] SEELIIR B E .

[0199] 2 3. LIHRIAYT & a A ML (¥ R0 71 R L5 7K T
[0200]
BUB MY SFE | HIRBIT AIER eI B4 SRk
ERF
mg/L nM
MZBEER | 15116 | 1118 | 7.2x10% *BMC Clinical Pharmacology.2010, 10:10
CZRVEMD) 1.19x10° * Anaesth Intensive Care, 2011, 39:242
B 5] ELAR 181.66 | 30-100 | 1.65x10°- *Disposition of Toxic Drugs and Chemicals in
(L BEKR) 5.5x10° Man, 8th Edition, Biomedical Public, Foster City,
CA, 2008, pp. 22-25
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[0201]
*J Lab Clin Med, 1984 Jun;103:869
i) 51 20629 | 24-32 1.16x10° *BMC Clinical Pharmacology2010, 10:10
(4, Motrin) 1.55x10° *JClin Pharmacol. 2001 , 41:330
FHu4 23026 | EE 60 | % 2.6x10° | *J Clin Pharmacol. 2001 , 41:330
(Aleve)

[0202] b&ﬁmfﬁlJS ’%ﬁfﬁﬂ P 5 AT BRI 8 7 20 AN 5T R S8 A1 0ot /) BB Ve~ Y VLA o 98

[0203] i‘ ,ﬁ“ X 1;|:

[0204]  ZRWF5E B AE U A 7E SEiE 5] 2 A i e BRI 7RI 19 B IR B ] 52 M 78 41 B B R B
H A EE IR T B I ST LA I, 9808 A [R) 288 BB 771 2 75 B8 0% Bl [7) LA BE A e M) CoX2
M1 PGE2 M o

[0205]  FESLHEH] 2 F AR T RS B AT B o

[0206]  fii/IN BRI WP V8 LA I 1 SR AR B 55 1) 52 20 DL T W B 9 45 380 (1-2 /hiE ) BRI
(24-48 /NI ) il -

[0207] (1) AS[AIFF & Rk A S i ) B 77

[0208]  (2) /£ LPS AZAERIIEH L T ASF Uiﬁﬁtﬁ%ﬁﬁﬁ?

[0209]  (3) £k EHERHER 2 B ABBEAT AE 4% It T A7 UEE’J!&W%EJ%

[0210]  (4) 7E AA.DGLA B EPA 477E BI4% 10 N A [F] 55 & 1) B A AR 77

[0211]  (B) AFGFIER LI R EMETE R A.

[0212]  (6) 7E LPS AZA/EMIE I A FFIE M RS EMA TR A.

[0213]  (7) fE-REEBREL & B NETAZAE G DL T AR SR NS EMEER A

[0214]  (8) 7E AA.DGLA B EPA /ZAERIIE L N A RIS R AT Z & A.

[0215]  (9) AN[RIF) & ) B b ) Rp P bt 23 B AR o

[0216]  (10) 7E LPS 47AEBAE (L T A [R5 & 1 R b 40 25 AT o

[0217]  (11) 7E- R EHEAREL 2 B AR ASAT 7L 4% Ol A R & i R 25 Em 7).

[0218]  (12) 7E AA.DGLA B EPA 477E BI15 0 T A [R5 & B AP o 2 BT -

[0219]  ARJG M4l ML) PGH, PGE. PGE, BUZIIRIA 25 MK TL-1 B8 | TL-6. TNF-a )%
T sCOX2 VE T scAMP il cGMP 1774 sL-1 B . TL-6. TNF—a Fl1 COX2mRNA H7~4E ;L& CDSO.
CD86 1 MHC 1T K4+ RIR R

[0220] MEAITTVE

[0221] /N ERUJES DA ) 70 5 AN Al A

[0222] M #E % SRFEHIBhH) CHTBL/6 /NER, (8—12 JAWS ) B HH 5% bt 4 e, HoKs &0 fiw 3 i i
A, BEJS H Percol | BRIEAifL. 85 2, ¥ M 10 R /N R AT 20 /9 155 bt A 55 J1 U1
£ 10ml FITH A2 (RPMI 16402 % 525 M35 0. 5mg/ml & J5 .30 1 g/ml [¥) DNA B )
H ARG G B 2R AE 37°C B AL 30 28R o K ARV AL RO i 4 R I SR s
(cell-trainer) Bt— B Hl. fF40MIRBMRYTHE, FFIMABIATFESLM 20 % .40 % F1 75 %
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Percoll £ A4tk Az i . AN SEIGE ] 50-60 AN

[0223]  7EH] RPMI 1640 J&66)G , K55 A 2 i B kb i 10 %6 la 2 1 i . 15mM HEPES.
omM /¢ FE4S BER% . 100U/ml 58 A1 100 v g/ml (UBEFE 2K RPMT 1640 77, 31 LA 3x10*4N4H g
/AL (100 w 1) [RY4H o 2 B 4 b 21 P75 TR0 1 L2 96 FLAN BRI SR s 72 AR o R 4l A
37°C, 5% I CO, S N 5%,

[0224]  ZHi 0 LSRR R AR S MG YT

[0225] A% HE4n e A BEDRAVAR (B0 w1/ FL) HhEE 5-REEm (10 BE/R,50 1 1/ 4L)
(MEREE 2R PE R B+ ) LRI, 8038 5 R FED TTIREMAEZ M (LPS) (1ng/
ml, 50 w1/ L) (FEAAESRE HERIE 0961+ ) JEFRIALER o Y9 HoAh 59 808240 4 g
IF, AL AN 50 v 1 JEG 4= MLIE A RPMT 1640 DA %RE i 2846438 200 1 1,

[0226]  7E¥EGFF 24 /NBY S, UCEE 150 1 1 (93537 IR, 78 4°C, 8, 000rpm | FEFs 2 48k LA
B4 2= A AN 5 IRAE —T0°C A 47 L T3 ELISA 2Rl 51 R = B2 (PGE,) M. 540
JH 31 5 325 A0 5 358 P DA B 2 G R TN A A 1 -2 (COX-2) o« FEME e I SREs  , A /44
AR 12 /NBF BAAH T COX2 e B 43 HT o

[0227]  COX2 N4 #r

[0228]  COX2 e RZEIHAE A / /NS COX2 FuiZ il gl (R&D R 4G ) HI3ET 40 ELISA
G307 BT o A MR 3 v (U B T 3EAT . TRT S 2, 740 ML ] s FE A LSS, ()8 TS IS ER 1)
MELEE 96 FLANMU SRS T AR AL A I/ BRTAS COX2 ATt GAPDH. it & fljs
o) LA NN HRP £54 BB/ R TeG AP &5 5 B 1eG. 7857 — AN & iE NG, In
N HRP= 5 GBI AP 5 Y o B » 18 F Vietor™V Z PR B LR K 4% (PerkinElmer)
BLEUAE 600nm (COX2 %51 ) A1 450nm (GAPDH %51 ) Ab A& HIIZR . 45 SRR 7R A COX2 1AH
X 7KCF, HE TR 98 Y6 BT (RFUs) #5E , FAnifE b e ¢ & 1 GAPDH,

[0229]  PGE2 S M4

[0230]  RHIRZ B2 0 SN 5T 3% 4 ELTSA (R&D R4 ) 7. HARI S, 14 FH 1L 23T
/INER 2 SEBE SR Y 96 LI LR TIFLR L R In N 35 5% L5 B PCE2 ARifERE . 7E54
FUMR IR 2% L0 & —/INB IS, NN HRP 45461 PGE2, FER AR AE =I5 R A9 & /N o 3R )5
TEVEMR, IFEEEAN LN N HRP JEMIVER . BV R 30 2 %8h, I i@ 7E 450nm (£E 570nm 4k
RIER K ) A EEUR Z BTN AR ER LA 1R B &5 RERIR A PGE2 “F3 pg/ml o

[0231]  HAhSZLG

[0232]  PGH,. PGE.H{ZI M3 (Prostacydin) \[LFEkE. IL-1 8 . IL-6 Al INF-a [FIRETA ;
cAMP FIT cGMP [117°7 4 5111 B JIL-6.TNF—a I COX2mRNA 1174 5 LA K CD80.CD86 A MHC 11
F TR R IE R W SL e 2 7 BTk i 77 V240 7

[0233] R 7RI /0 GRS IDE 20 JEL 6T 28 hE T B ) COX2 e

[0234] S JLPREEIRE ] (X £ BE 2 M B w) DTAR ATVE 55 M 2R3 42 ) 7E 5 u M BE 50 uM
HRPE T XTI BRUJB e 4 e gE AT Ik, DA S8 B R 2 75 RE TS K COX2 SN o 24 /NI RS 37 16 73 A
W, BT B R R I R S AEAR A0S BB DR 4E B A (1) COX2 S o

[0235] 3% 4. FEARAMIIEORIELIR 7 AR 2 /S /) BRUBS DA A1) COX2 3R 3A

[0236]
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Ll ] SR B CoX2 KF
(B4 RFUs)

P . 158+18
R EEB (mM) . 149+21
LPS (lug/ml) I 420426
LPS (lug/ml) X RN (SuMD 275412
LPS (lug/ml) R E] JLAR (SuMD 240417
LPS (lug/ml) HitgsF (5uM) 253+32
LPS (lug/ml) g (SuMD 284411
LPS (lug/ml) W2 WRE S (50uM) 243415
LPS (lug/ml) B[R] TLAR (50uM) 258421
LPS (lug/ml) A3 (50uM) 266+19
LPS (lug/ml) L (50uM) 279423

[0237] WA T AEAR AR IR LL BRI 0T /) BRUBE I 40 e x s ELARARER LPS HE Y COX2 R MY
(IREM . QR 1 o, PRI 15 B HEAR 1 750 & 06T/ SRBS R4 A 11 COX-2 /K i &
SN, B—TJ7TH, LPS BAE NS COX2 K. (AR A&, X LBEE LMY | Bl =] FTAK A
185 IR I AL B Re A LPS X COX2 ZKFHsZma o X Le2GW7E 5 u M B 50 w M Am;, 7]
PAE R A OR (R4 .

[0238]  EEJRE A /I BB IO 40 o) 28 S T IR PGE2 J B

[0239] P EAE/NERIBEE A0 M ¥ 5% LIS (1) PGE2 1 43w, LA s RV BE R 770 1 /) B JB% b
41 COX2 7K P Y A 22 1 X o 3R B BT » 76 AR RN 15 e 4 e B AE < LR K A7 A
T EFFEE A MU B 5E BTSRRI S PGE2. 5 FR 1) COX2 [ MNAH—F (K], F LPS il
WS RS L4075 5 PGE2 1Y &1/ T4 i o BRI DN 2 IR I  Bo) =) LA | A7 8 25 FH 253
AN T LPS X PGE2 43 AR EEMA, HLAEF 5 B 50 w M 7] & (1400 7] b 35 1 40 i Iz Jo
Z RS B X 5] o

[0240] R 5. 7EARAMRIIBORIERRE AL PR S /N BSR4 ML ) PGE2 431k

[0241]
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Lk ey SR PGE2 K (pg/ml)

I I <20.5
R EAER (mM) I <20.5
LPS (1ug/ml) g 925+55
LPS (lug/mil) A CERR A (SpMD 619+32
LPS (lpg/ml) Faf ] AR (SuMD 588+21
LPS (lug/ml) G 3r (5uMD 593446
LPS (lug/ml) R4 (SuMD 597+19
LPS (lug/ml) X 2B N (50uM) 600+45
LPS (1ug/ml) BAIE] LAk (50uMD) 571453
LPS (lug/ml) A3y (50uM) 568+32
LPS (lug/ml) ZEWE (50uM) 588+37

[0242] Mz, iX G 2% WY AR FAIZE 5 0 M EE 50 u M TN A2 SN BB DR 4 i o £
COX2 Al PGE2 R BLo SR, 75 5 w M B 50 uM N, AR 7 B 25 #i4R S B LPS (1 v g/ml) 38
)78 BRUBE BE4H B 1) COX2 AT PGE2 S B o A W 2% BB R F10) FH 5 ELHELARE (lmM) SRS /0N GRS
%%@mamﬁmmm&fmm%%ﬁ

[0243] ) : AT B A

' :]EZD.

[0244] SEES 1T

[0245] i+ 5= 10 /)N BRBOK GRS IDE 118 WLAH B A0 /I BR BSOS I3 I~ 38 LA 23 AN TRl
FEE VBRI RN/ BB ER BRI AR AE T 2 i T 2k PSS A = E 28 0 T s . =008
755 VLRI A AVEAR BRI/ B 2 B0 i 01 ot 25 R o

[0246]  FESEJGEH] 2 FRHEA T RS BRI P 5 B A .

[0247]  fii/IN BB IE P38 LA I 1 R AR B 559 52 210 DL T W B 9 4500 (1-2 /NIE ) BRI
(24-48 /NI ) H)3K -

[0248] (1) AS[FAJFFI& R A S b ) B 77

[0249] (mfl%ﬁfMM%?THUEMtﬁ%E

[0250] CDT%E&W&ZM%M@?%%%FTHUEMtﬁ%E

[0251]  (4) /£ AA.DGLA B, EPA f77E IG5 T AN [R5 & 1 REPh IR 57

[0252]  (5) AFIFIER B NI EHLETR Ao

[0253]  (6) 7E LPS AA/EMIEIL FAFIE N R BT EMAETER Ao

[0254] (7)) 7E-RENEBEEL B AEAFAE BTG L T A FRI ER NS E A ER Ao
[0255]  (8) 7E AA.DGLA B EPA /Z/E IS L P AN FEFIE MR ST E AR A.

[0256]  (9) AN[FIF & B ) o e e 2 AT

[0257]  (10) 7£ LPS 474 B &0 T AN [R5 & 1 Rk b 40 25 L AGT) o
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[0258]  (11) 7£-R EAEBRER LB NERRATAE 1 O0 T A [R50 2 1 AR P b 2 BT -

[0259]  (12) 7£ AA.DGLA BY EPA 77E B4 O T A [R5 & B R Fh b a EEmT -

[0260]  MELFITTE

[0261]  GOsEEWE] 3 Pk 73 B8 SR AR/ BRUBS DA M . 7630 58 1K) 5236 T, A3 IS IR AL 2 i 85 5
Mo ﬁﬂ% Grass %Llﬂ%f)( (EH Qulncy Mass) 16%55‘%57‘5?1 LA MU 4 -

[0262] : 1R FELJ S A il i T I T2 v LA i fY) COX2 Al PGE2 [ v
Al

[0263]  SZEGAT

[0264] X6 IEF /)N BROFH SR B8 IOt Ot FEE Vs BRER -G AE B/ BR 25 T 11 RRI = (0 R =) DG AR L 2538 A
BN ATV S IR S 2R T SR R VAR ZE SRR L B A T R AR AR RIS HT TR
JHH A ARG ARG R AL TR (1) 1E /I BRURH AR A0 28 1) 280 15 IOt oL P2 BR &5 S AiE 1) OAB /)
o BaAlE =1 (30) %05, WA S It I A -~ OB ER £ B RG24 B . 7 306 8 1 SE
I b, Db AE R CAERRNE BT N BT E A TR A 2 H 3 IR E AR, 7F
VAGHEIRAZE (CHARRR) o 1 B KPR BN 53 . (cage litter weight) FE AR
=, T ELTSA J5E If17E PGH,. PGE. PGE, i FI BRI 2 L LA kE . IL-1 B L IL-6. TNF-a . cAMP
F cGMP 7KF- o £E4s L4 At 7P ) CDSO. CD86 Al MHC 11 S 32k i iek It Q4 A 446 300
[0265]  FESEIGEE WG, BB % IRARFEITH Grass 21810000 F SRS . 155
PSS 43 o] s A A R S bkrh, Hi T S 42Uk 22 0 #r COX2 [ R

[0266] Sty 6 - FEIRE 7Y A B3 AT P4 48 B 2 RIUHT B B MR 0T A bt P2 3 ULAT i Xt 26 i
HAE 98 RE P S8 i) s 7 [ 52 1]

[0267]  SEISIE LT

[0268] L THAHIFFL DARAEAE SCHt ] 1 22 5 H R e (1A 770 1) e 07 & ] 52 e 7 40 i 5
FEBH 2R 7% TR I NS IBET I8 LA B, 8 1A AN R S AR R 2 15 Be 0% B [R) DA SE A7 Rt 41
il COX2 il PGE2 [ M o

[0269]  FESKJEW] 2 FRHEIAR T 2R B AN Pt 2 B

[0270] o8 A JBSIE-EIE DLAN RS2 2 DL R A 5T (1-2 /e ) B HE (24-48 /NI ) 3l
W

[0271]1 (1) AS[FIFRIE BSR4 57

[0272]  (2) /£ LPS AZERVF L A Hﬁuiﬁﬁiﬁ%ﬁﬁ? 7

[0273]  (3) 7E-RKENEBREL 2 B AR A7 AE 915 1l T ASH)F Uiﬁﬁtﬁ%ﬁﬁﬁﬁu

[0274]1  (4) /£ AA.DGLA B, EPA fF/E RGO T AN [F] 571 & 1 RE bR IR 57

[0275]  (5) AFFIER LI AT EMET R A.

[0276]  (6) /£ LPS AFERIE I FAFFERM R T EMLTER A.

[0277]1  (7) 7E-RENETEEL B EmAFAE G L T A FRI ER NS E A ER Ao
[0278]  (8) fE AA.DGLA B EPA fZ7E IS L N ANFEFI ZE XA T E AT A.

[0279]  (9) AS[FEIFIE K A0 i RE PR EE TR o

[0280]  (10) fE LPS AFAERIIE O T AR & 1 RE PR 15 EHGT) o

[0281]  (11) £ EAEBRER LB NEBRATAE 1 O0 T A [R50 2 1 AR P b 2 BT -

[0282]  (12) 7£ AA.DGLA BY EPA 77E B4 O T A [R5 & B BRFh b Es BT -
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[0283] SRS 4 B4 Ui PGH,. PGE. PGE,  HUZI RN &\ e, IL-1 B L IL-6. TNF-a [P
T ;COX2 ¥EME scAMP Al cGMP {742 s 1L-1 B < IL-6.TNF—a FI1 COX2mRNA f¥)7=4= ;L F CDSO.
w%ﬂWMII %%%%ﬁ%ﬁ

[0284] S : i

A

[0285]  sEIG 1t

[0286] {45 7% 1 A J% V08 LR B /EAS [R)3 BE O AU RN/ B0 2 BT I /778 T &
T 2 RE TR ANEE 2 RE T I . = RS 3 B VLRI 4 DAV R AN/ B
A R

[0287]  FESLEH] 2 F G T RS BRI R T B B o

[0288] A1 AT I8 WL4H M 32 2 LA N (52 R (1-2 /i) ) B (24-48 /Nf ) Al
-

[0289] (1) AS[FIFHIE B4 i s b () 2R 591 o

[0290]  (2) 1E LPS FAAE I L AN [F] 550 & (1) Bk P 7

[0291]  (3) £k EHEREERL 2 B ABREAT AE 4% It A7 UEE’J!&W%EJ%

[0292]  (4) /£ AA.DGLA B, EPA f7/E RGO T AN [R5 & 1 REFh AR IR 57

[0293]  (5) AFIFIEK B AT EHELFTR Ao

[0294]  (6) 7E LPS AAAEMIEIL FAFIE RN R BT EMATER Ao

[0295]  (7) 7E-RELEBEEL £ B AERRAZ AL G DL T A RF SN N EAT EMEER A
[0296]  (8) fE AA.DGLA B EPA f77E 5 0L N AN E KR ST E A TR A.

[0297]  (9) ARG )P0 i) BE PR EE TR o

[0298]  (10) 7E LPS AFAERIIE &G T AR 71 & 1 BEBh 15 AT o

[0299]  (11) 7E-R ELAEBRER 2 B HEARATAE (4 D6 T A [R50 & i AP b 2 B

[0300]  (12) 7 AA.DGLA B, EPA 77E [R50 T A~ R 77 & 10 B Bl o 25 BT o

[0301]  f# ] Grass ZiEics#A% ( £E Quincy Mass) 3% HE 18 ULAH Mo 4 o

[0302] S 8 < FEE TN 1E e A IDE T3 ALAH B ot 98 S5 A0 Al 98 RE PEAS 5 0 S 8 () 2
[0303]  SEZERTL -

[0304] 1B AR IR VLA s 57

[0305] 4 I RN 55 I~ 1T AL ik P Ao AN 5 e P 2 W TE 5 38 43 4 K 4 A
WA I AE 37T°C T AE 5% CO,IM R AEAN A 10% i 4 L7 « 16mM HEPES. 2mM /¢ g 4 Bk
ff%.100U/ml FFEF A 100mg/ml [FERE 2 (1) RPMT 1640 s =y K, J i 5d H ik & A i 4b
7 DA 43 B 4 M Bt S 78 B SR BRI R B AR AN IR BEFRINEE — B, Bi R
784 0. 5ng/ml R AEKFEF . 2ng/ml WAL AAKLE 7 5 1 g/ml fRE K.

[0306] A4 ABEE 71 A0 3R 1R 1 A B I T 0 LA e

[0307] 537 FEER IEE WS ALK, IR LA 3x 10440 / FL (100 w 1) (40 ffg 5 J5 B2 Al A8 f s
FE AR A 155 I ST LA e BRIV W (50w 1/ L) BB 5 R AR (10 BE/R,
50 w1/ 4L ) (FEREE 2E R B 6] + ) LR AR, 803 5 KA TTIRE M E 2 5
(LPS) (1 wg/ml,50 w1/ L) (FERNAESRE R 6]+ ) ILRIALER . 935 Hoph B 8508
YNGR A B, I FL A RN 50 1 1 FITERR A LB B RPMT 1640 LATJE 58 5% 24K FA 200 1 1,
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[0308]  7EREFE 24 /M, URCEE 150 w1 3% 3% HIGWE, 48 4°C, 8, 000rpm T JEF: 2 438 LA
Ba 2 Al AN 5 JRAE —T0°C fig 47 LA Tl 3 ELISA 2 #r a5 AR 2 B2 (PGE,) M. 54
W[ 52 L 3 Ak 358 P DA FH e GG TN COX2. 78 16 52 A SET6 b, 4 B AE A4 0 38 12 /)it
PLH T COX2. PGE2 F4H ff R+ S5 SR 43 BT o

[0309]  COX2. PGE2 Fl&H g, IR+ 5 B 43 B

[0310]  HOAESEHER] 3t kR, 4> BT COX2 M PGE2 [ 5o HAESEHEME] 2 o Bk , 43K 4 o [
IR

[0311] 935 771 400 shil 1 5 A0 N S8 D P i AL 400 B sxof 28 o 2 AR 1 248 RE M S 40 1Y COX2 [
N — FE$5 77 24 /N DS 20 B AT BE 37 Il o e R B0, T8 s b U R U5 5 IR
N B8 LT AL A G COX2 L. SRTHT, G0R 6 BT e &5 1, 76 1E 5 B9 N e P8 Lt i
R EJEARE FACAE B[ COX2 R BL. F5—T7TH, LPS AbHR 3 BUE 1 (1 A P LA
J A KT I COX2 SN o S5 L BE 2 S Bl =) G AR A 36 55 25 A 24 e 4] = B2 HEL e
AT LPS % COX2 KPR 2Ma . 2HiX 25 07E 5 uM B 50 u M IR, 7] A H AR 756 LPS
55 1 SR PR A 285 SR

[0312] 3R 6. EARANA JORE P AN E 28 57 e s S s deoRH P B8R 7 A 28 i OE 3 B9 A B b
T NLAHML ) COX2 ik

[0313]
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b ey SO B COX2 KF | B CcOoX2KP

ChrAEfL €73 3741
RFUs) RFUs)
MR 1 X5 2
T po 230 199
FUUER 10°M & (50oMD 437 462
B EET 10°M X B A (500M) 298 310
R AR 10°M fif =] DL AR (50000 312 297
FEHRR 10°M A% (50oM) 309 330
EELANRR 10°M L (500M) 296 354
LPS (10og/ml) v 672 633
LPS (10og/ml) xR AR (5aMD 428 457
LPS (10og/ml) Baf =] JLAK (5oMD 472 491
LPS (10og/ml) &5y (5aMD 417 456
LPS (10og/ml) ZEA (oM 458 501
LPS (10og/ml) X 2B A A (500M) 399 509
LPS (10og/ml) R 5] JLAR (500M) 413 484
LPS (10og/mb) i3 (5000) 427 466
LPS (10og/ml) ZEHE (500M) 409 458

[0314]  "B¥E LAE B IR IR IE

[0315] 493 771 400 shll 1 55 A0 N 2 D - o AL 400 B 5o 28 o 2 R I 8 RE M ) 40 Y PGE2 J
N — 5 FIREIXE COX2 B 75 S AH — 8, & BRI LPS 755 1E % 1 A B bt 738 W4 e
PGE2 B/ A o 3B R IWNT £, Bk 2 ALy AT ] DL AR AT e 55 N 253 AL AR AE 5 uM B 50 uM R
LPS 5 5 PGE2 e (£ 7).

[0316] 3R 7. EARANA JORE PR AN 58 52 1 s ) s SR oRn FH B 77 Ak 2 i 190 1 1 A B e
I LA ML ) PGE2 433k

[0317]
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Rigy SO PGE2 K F* PGE2 7KF

(pg/ml) (pg/ml)

NES SR 2

X 7 <20.5 <20.5
FEAEDE 10°M yi 129 104
BT 10°M X 2R By (50uM) 76 62
R EEBE 10°M BRI PEAR (50uMD 89 59
FEREH 10°M AivE%F (50uMD 84 73
FEARHE 10°M A (50uMD 77 66
LPS (10pg/ml) ¥ 1125 998
LPS (10ug/ml) 7 B A (SuMD 817 542
LPS (10pg/ml) Bl &) ULAK (SuMD 838 598
LPS (10pg/ml) A E5F (SuMD) 824 527
LPS (10pg/ml) ZEA (SuMD 859 506
LPS (10ug/mD X B E R (50uM) 803 540
LPS (10ug/ml) Rif w]EAR (50uMD 812 534
LPS (10ug/ml) iy (50uMD 821 501
LPS (10pg/ml) ZEE (50uM) 819 523

[0318]  “4i4fE LA E B IR K IR %
[03191 YR M) TE % A0 N JBE IDE 40 BT 8 RE T SR B4 B 40 i DR S B — FE 35 5% 24 /N
PG 4 o A B 3% LB bk I, J8 Sp b ik iy R 75035 3 L0 i A e T3 L4 e
H) TL-6 BCINF a {53 3k. anR 8 A1 9 Fh 7, M = T IR 57 &5 T8 1 A B5 IDE 1
EUARHE FICEEZER INFa M IL-6 B, 7—J7 1, LPS Ab3 FEUX AT 78 hiE R M.
MR TR RES T X OB L8y T w] TUAR AR v 55 125 A 35 se 401 -~ AR LPS
Xf TNF a Fll IL-6 SN B o 24iX S 254078 5 u M BR 50 u M IR, 7] LA AR 77%) LPS

5 0 SR R ROR o

[0320] & 8. FEARAT ] JERETEATAR 2&E T RS s SR H AR0Rs 70 A 38 1k 10 B T

TEWLA0 I TNF a 4330

[0321]
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ik e Gt il TNFa TNFa

(pg/ml) * (pg/ml)

&1 & 2
v x <5 <5
FEAEm 10°M 7 350 286
FHAERE 10°M X 2R AR (50uMD 138 164
FEAER 10°M Bl E]TLAR (50uMD 110 142
K EME 10°M Hit4s (50uM) 146 121
FEAERK 10°M ZEEAE (S0uM) 129 137
LPS (10ug/ml) o 5725 4107
LPS (10pg/ml) B E AR (SuM) 2338 2267
LPS (10ug/ml) Baf =] PEAR (SuMD 2479 2187
LPS (10pg/ml) A4S (SuMD 2733 2288
LPS (10pg/ml) ZEEA (5uM) 2591 2215
LPS (10ug/ml) AR AR (50uM) 2184 2056
LPS (10pg/ml) BRI CAR (50uM) 2266 2089
LPS (10ug/ml) At 55 (50uM) 2603 1997
LPS (10ug/ml) ZRAE (50uM) 2427 2192

[0322] "B DAE B IR T ERIA

[0323] 3R 9. FEARANHI JOE PEATAR 28 AE M AN R OMT T R 7RI AL 38 S 155 i BT

TE UL TL-6 73T
[0324]

R

BRI

IL-6
(pg/ml) *
X5 1

IL-6
(pg/ml)
& 2

[0325]
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% % <5 <5
FEAERE 10°M x 232 278
K EHER 10°M X 2R F Wy (50uMD 119 135
EEHETE 10°M B EITEAR (50uMD 95 146
R EAETK 10°M %25 (S0uM) 107 118
FEAET 10°M ZEWE (50uMD 114 127
LPS (10ug/ml) 7 4838 4383
LPS (10pg/ml) W E RN (5uMD 2012 2308
LPS (10ug/ml) Faf =] PTAK (S5uMD 2199 2089
LPS (10ug/ml) FUESE (SuMD 2063 2173
LPS (10ug/ml) A (SpMD) 2077 2229
LPS (10ug/ml) X B E Ay (50pMD 2018 1983
LPS (10ug/ml) B EIILAK (50uM) 1987 2010
LPS (10ug/ml) 1ivE5 (50uM) 2021 1991
LPS (10pg/ml) LA (50uMD 2102 2028

[0326]  “H¥fs LLE PRI TR IL

[0327] R JEUAC AR I K A JBS IDE T30 LA B o B B T VA B AR AR SOE PR (R EE AR )
APAETE (LPS) RIS IAF AL RHESR RSN SRR FE R B R 1 € 15 R B DE 1
JULZ0 0 e 75 B S LRI 1) R BRRHES IDE 4 AT B O L 1

[0328]  LAJE 3 e T B S R S0 1) 71 B 2 S 3L RIS A TS 7] A AR SR AT/ B 7 R Tk
FIE S bR sens .

[0329] LA U452 M T H S AR ML B AN RO se AR ) 3 1, HIFARK
T2 8 3 X T AR U 1 S AR SR B 5 1 U S DL R i 2 WL R A B R ) 42
BRI AL o ELE , BEAICHE P AT (0 ) 2 A SR AR AL BLRE £E A I B B Y, et DL R A
AVERGE o BRARSC AT W8 AR S A 73 BUR EER B i DU ARTIGU (14 BE 6 17 RS2 3L
Hrds B R PR A D K.
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Abstract

Methods and compositions for treating bedwetting are disclosed. One method
comprises administering to a subject in need thereof an effective amount of a

pharmaceutical composition comprising one or more analgesic agents.
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