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C] within three months from the filing date of this national application
other than a CPA under 37 C.F.R. § 1.53(d);
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set forth in 37 C.F.R. §1.491 in this international application;

C] before the mailing date of a first office action on the merits; or

Xx before the mailing of a first office action after the filing of a
request for continued examination under 37 C.F.R. § 1.114.

It is respectfully requested that the Examiner consider the above-noted

information and return an initialed copy of the attached Form PTO/SB/08 to the
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Application No. Applicant(s)

 
13/421,769 COMISKEYETAL.

Office Action Summary Examiner Art Unit AIA (First Inventor toFile)
JIA-HAI LEE 1676 No
 

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

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Any reply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 11/20/2015.
L] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon___

2a)L] This action is FINAL. 2b)X] This action is non-final.
3)L] An election was made bythe applicant in responseto a restriction requirementset forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)L] Sincethis application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5)K] Claim(s) 1-44 is/are pendingin the application.
5a) Of the above claim(s) 7,72,13,17-19 and 26-42 is/are withdrawn from consideration.

 
6)L] Claim(s)___is/are allowed.
7)K] Claim(s) 2-11, 14-16, 20-25, and 43-44 is/are rejected.
8)L] Claim(s)___ is/are objectedto.
9)L] Claim(s) are subjectto restriction and/or election requirement.

 

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

  nite://www.usoto.dov/patenis/init events/oph/index.isp or send an inquiry to PPHieedback@uspte.dov.

Application Papers

10) The specification is objected to by the Examiner.
11) The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)L] Acknowledgment is made ofa claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)LJ All b)[] Some** c)L] None ofthe:
1.) Certified copies of the priority documents have beenreceived.
2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copies of the certified copies of the priority documents have beenreceived in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

  
Attachment(s)

1) X Notice of References Cited (PTO-892) 3) TC Interview Summary (PTO-413)
; , Paper No(s)/Mail Date.

2) CT] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) O OthPaper No(s)/Mail Date ther 
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20151228
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Art Unit: 1676

DETAILED ACTION

The present application is being examined underthe pre-AlAfirst to invent

provisions.

Continued Examination Under 37 CFR 1.114

A requestfor continued examination under 37 CFR 1.114, including the fee set

forth in 37 CFR 1.17(e), wasfiled in this application after final rejection. Since this

application is eligible for continued examination under 37 CFR 1.114, and the fee set

forth in 37 CFR 1.17(e) has beentimely paid, the finality of the previous Office action

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submissionfiled on

11/20/2015 has been entered.

Claim Status

Claims 1-44 are pending.

Claims 1, 12-13, 17-19, and 26-42 were withdrawnas being directed to a non-

elected invention and species, the election according the claim status identifier having

been made on 11/20/2015.

Claims 2-11, 14-16, 20-25, and 43-44 have been examined.

Priority

This application is a CIP of PCT/US2011/051805 filed on 09/15/2011, which

claims benefit of 61/383, 156 filed on 09/15/2010, claims benefit of 61/387,636 filed on
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09/29/2010, and claims benefit of 61/892, 186 filed on 10/12/2010.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(d):

(d) REFERENCE IN DEPENDENT FORMS.—Subject to subsection (e), a claim in dependent
form shall contain a reference to a claim previously set forth and then specify a further
limitation of the subject matter claimed. A claim in dependent form shall be construed to
incorporate by referenceall the limitations of the claim to whichit refers.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), fourth paragraph:

Subject to the [fifth paragraph of 35 U.S.C. 112 (pre-AlA)], a claim in dependent form shall
contain a referenceto a claim previously set forth and then specify a further limitation of the
subject matter claimed. A claim in dependent form shall be construed to incorporate by
referenceall the limitations of the claim to which it refers.

New groundofrejection.

Claims 4 and 9-11 are rejected under 35 U.S.C. 112(d) or pre-AlIA 35 U.S.C. 112,

Ath paragraph, as being of improper dependentform for failing to further limit the subject

matter of the claim upon which it depends,orforfailing to include all the limitations of

the claim upon which it depends.

Claim 4 is drawn to the total impurity of the GCC agonist peptide hasatotal

impurity content of no greater than 9%, which has the same meaning of the GCC

agonist peptide has a chromatographic purity no less than 91%. Thus, claim 4 failed to

furtherlimit the subject matter of claim 2.

Claims 9-11 drawn to the one or more pharmaceutically acceptable excipients

comprise an inert carrier, which broadens theinert low moisture carrier in claim 2. Thus,

claims 9-11 failed to furtherlimit the subject matter of claim 2.
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Applicant may cancel the claim(s), amend the claim(s) to place the claim(s) in

proper dependentform, rewrite the claim(s) in independentform, or present a sufficient

showing that the dependentclaim(s) complies with the statutory requirements.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis

for all obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained though theinvention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was madeto a person having ordinaryskill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

This application currently namesjoint inventors. In considering patentability of the

claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter

of the various claims was commonly ownedatthe time any inventions covered therein

were made absent any evidenceto the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly ownedatthe time a later invention was madein orderfor the examinerto

considerthe applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AIA 35 U.S.C.

102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a).

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under pre-AlA 35 U.S.C. 103(a) are summarized as follows:
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1. Determining the scope and contentsof the prior art.

2. Ascertaining the differences betweenthe prior art and the claimsat issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence presentin the application indicating

obviousness or nonobviousness.

New groundofrejection.

Claims 2-11, 14-16, 20-23, 25, and 43-44 rejected under pre-AlA 35 U.S.C.

103(a) as being unpatentable over Shailubhai et al. (WO 02/078683 A1, cited in the

prior action) in view of Mihranyanetal. (Int J Pharm. 2004 Jan 28;269(2):433-42, cited

in the prior action) and Fretzenet al. (US 2010/0048489 A1).

Shailubhai et al. teach a pharmaceutical composition comprising a guanylate

cyclase C (GCC) agonist peptide having the sequence of Asn Asp Glu Cys Glu Leu Cys

Val Asn Val Ala Cys Thr Gly Cys Leu with 100% homology to SEQ ID NO: 1 ofthis

instant application (p6, line 32) and formulated with pharmaceutically acceptable

excipients for oral administration (p17, line 45-49). Shailubhai et al. showsthe unit

dosage of the GCC agonist peptide (p27, claim 22) is optimized between 100 ug - 3g

(p4, line 20-24) or 1 ug -10 mg (p7, line 14) and the purity of the GCC agonist peptideis

>95%(p21, line 6).

Shailubhai et al. does not specify the cellulose carrier (p18, line 17-18) for the

peptide drug formulation is an inert low moisture carrier of cellulose.

Mihranyanet al. (Int J Pharm. 2004 Jan 28;269(2):433-42.) teach microcrystalline
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cellulose (MCC) is the most commonly used drug excipients, but moisture in

microcrystalline cellulose may causestability problems for moisture sensitive drugs,

e.g., peptide drugs, (Abstract; p433, col 1). Mihranyan et al. suggests the useofinert

low moisture grades of commercial MCC knownin the art (1.5%, w/w, moisture in Avicel

PH 112 and 3%, w/w, moisture in Avicel PH 103, FMC Corp. knownin the art) for

moisture sensitive drugs (Abstract, p433, col 2), reading on an inert low moisture carrier

in claim 2.

Shailubhai et al. in view of Mihranyan et al. do not show peptide purity no less

than 91%after storage for at least three months.

Fretzen et al. teaches stable solid formulation of a guanylate cyclase-C (GCC)

receptor agonist polypeptide suitable for oral administration [Abstract, Example 1-9].

Fretzen et al. teaches the peptide formulation has chromatographic purity of a GCC

agonist peptide drug (e.g., linaclotide) decreases by less than 9%, 8%, 7%, 6%, 5%, 4%

or 2% after 18 months or 24 monthsof storage at the sealed container containing a

desiccant at 25°C. at 60%relative humidity [0009], reading on a chromatographicpurity

of no less than 91 %after storage for at least three months in claim 2.

With respectto claims 3-4, Fretzen et al. teaches the peptide formulation has

chromatographic purity of a GCC agonist peptide drug (e.g., linaclotide) decreases by

less than 9%, 8%, 7%, 6%, 5%, 4% or 2% after 18 months or 24 months of storage in

the sealed container containing a desiccant at 25° C. at 60%relative humidity [0009].

MPEP 2144.05 states “In the case wherethe claimed ranges “overlaporlie inside

ranges disclosed by the prior art” a prima facie case of obviousnessexists. /n re
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Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575,

16 USPQ2d 1934 (Fed. Cir. 1990).”

With respectto claim 5, Mihranyanet al. suggest inorganic acid (HCL)

hydrolyzes cellulose materials; thus, one of ordinary skill in the art would make drug

cellulose composition free of inorganic acid (p434, 2.1.3).

With respectto claim 6, Shailubhai et al. show the GCC agonist peptide having

the sequence of Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu

with 100% homology to SEQ ID NO: 1 of this instant application (p6, line 32).

With respectto claim 7, Shailubhai et al. shows the unit dosage of the GCC

agonist peptide (p27, claim 22) is optimized between 100 yg - 3 g (p4, line 20-24) or 1

Ug -10 mg (p7,line 14).

With respectto claim 8, Shailubhai et al. show the solid formulation of GCC

agonist peptide in a unit doseis tablets or capsules (p17, line 44-49). Similarly, Fretzen

et al. teaches the GCC agonist peptide for oral administration can be used to create unit

dosagesforms,e.g., tablets, capsules, sachets, pellets, or blister packs [0061, 0072].

With respectto claim 9, Shailubhai et al. show the pharmaceutically acceptable

excipients comprise a pharmaceutical carrier of cellulose (p18, line 11-19). Mihranyanet

al. further suggests the use of inert low moisture grades of commercial MCC (1.5%,

w/w, moisture in Avicel PH 112 and 3%, w/w, moisture in Avicel PH 103, FMC Corp.) for

moisture sensitive drugs (Abstract, p433, col 2).

With respectto claim 10, Fretzen et al. teaches the inert carrier is a

microcrystalline cellulose [0063-0064]. Mihranyan et al. suggests the use of inert low
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moisture grades of commercial microcrystalline cellulose knownin the art (1.5%, w/w,

moisture in Avicel PH 112 and 3%, w/w, moisture in Avicel PH 103, FMC Corp.) for

moisture sensitive drugs (Abstract, p433, col 2).

With respect to claim 11, Fretzen et al. suggests a pharmaceutically acceptable

carrier comprising particles having an average diameter between 50 um and 1000 um

[0037]. Furthermore, the intrinsic particle size of an inert low moisture carrier is 50 uM

for Avicel PH 103 and 100 uM for Avicel PH 112, shownin Avicel PH productinstruction

(Table in page 6, cited in the prior action).

With respectto claim 14, Fretzen et al. teaches the molarratio of the amino acid

leucine to the GCC agonist peptide can be optimized from 5:1 to 50:1 [0028].

With respect to claim 15, Fretzen et al. teaches the amino acid is leucine [0028]

With respectto claim 16, Shailubhai et al. teach a pharmaceutical composition

comprising a guanylate cyclase C (GCC) agonist peptide having the sequence of Asn

Asp Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu with 100% homology to

SEQ ID NO: 1 of this instant application (p6, line 32) and formulated with

pharmaceutically acceptable excipients for oral administration (p17, line 45-49).

Mihranyanet al. suggests the useof inert low moisture grades of commercial MCC

(1.5%, w/w, moisture in Avicel PH 112 and 3%, w/w, moisture in Avicel PH 103, FMC

Corp.) for moisture sensitive drugs (Abstract, p433, col 2). Fretzen et al. teaches the

use of leucine as a GCC agonist peptide stabilizer [p4, 0024] and a lubricant [0037].

With respectto claim 20, Fretzen et al. teaches the GCC agonist peptide

formulation has chromatographic purity of a GCC agonist peptide drug (e.g., linaclotide)
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decreasesby less than 9%, 8%, 7%, 6%, 5%, 4% or 2% after 18 months or 24 months

of storage of the sealed container containing a desiccant at 25°C, at 60%relative

humidity [0009].

With respectto claim 21, Shailubhai et al. show the solid formulation of GCC

agonist peptide in a unit doseis tablets or capsules (p17, line 44-49). Similarly, Fretzen

et al. teaches the GCC agonist peptide for oral administration can be used to create unit

dosagesforms,e.g., tablets, capsules, sachets, pellets, or blister packs [0061, 0072].

With respectto claim 22, Fretzen et al. teaches the GCC agonist peptide for oral

administration can be used to create unit dosagesforms,e.g., tablets, capsules, or

blister packs [0061, 0072].

With respectto claim 23, Shailubhai et al. teaches the GCC agonist peptide can

be formulated in unit dose form of a solution (p4, line 20-22). Similarly, Fretzen etal.

teaches the GCC agonist peptide for oral administration can be used to create unit

dosages form suspension in mineraloil or vegetable oil (lipophilic liquid) [0065].

With respectto claim 25, Fretzen et al. suggests the GCC agonist peptide can be

formulatedin a liquid of mineral oil or vegetable oil as a lubricant [0037, 0065].

With respectto claim 43, Shailubhai et al. shows the unit dosageof the GCC

agonist peptide (p27, claim 22) is optimized between 100 yg - 3 g (p4, line 20-24) or 1

Ug -10 mg (p7,line 14).

With respectto claim 44, Fretzen et al. teaches the GCC agonist peptide

formulation has chromatographic purity of a GCC agonist peptide drug (e.g., linaclotide)

decreasesby less than 9%, 8%, 7%, 6%, 5%, 4% or 2% after 18 months or 24 months
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of storage of the sealed container containing a desiccant at 25° C, at 60%relative

humidity [0009].

It would have been obvious to oneof ordinary skill in the art at the time the

invention was made to combine Shailubhai’s GCC agonist peptide with Mihranyan’s

inert low moisture grades of commercial microcrystalline cellulose (1.5%, w/w, moisture

in Avicel PH 112 and 3%, w/w, moisture in Avicel PH 103, FMC Corp.) because

Shailubhai’s GCC agonist peptide stability is moisture sensitive and Mihranyanetal.

suggests the useof inert low moisture grades of commercial MCC (1.5%, w/w, moisture

in Avicel PH 112 and 3%, w/w, moisture in Avicel PH 103, FMC Corp.) for moisture

sensitive drugs (Abstract, p433, col 2). It would have been further obvious to combine

the teachings (Shailubhai et al. in view of Mihranyanetal.) with Fretzen’s method and

composition for peptide storage because Fretzen et al. demonstrates the addition of

leucine to a GCC agonist peptide formulation and storage of the GCC agonist peptidein

the sealed container containing a desiccant at 25° C. at 60%relative humidity, resulting

in chromatographic purity of a GCC agonist peptide drug (e.g., linaclotide) decreases by

less than 9%, 8%, 7%, 6%, 5%, 4% or 2% after 18 months or 24 months [0009,

Example 1-9]. The combination would have predictable success for a GCC agonist

peptide having a chromatographic purity of no less than 91 %after storage for at least

three months.

Responseto Arguments

Applicant's argumentsfiled 11/20/2015 have been fully considered but they are

not persuasive. Applicant argues 1) the combined references do not teach the GCC
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agonist peptide has a chromatographic purity of no less than 91 %after storage for at

least three months, and 2) Mihranyan teaches away from using low moisture gradesof

MCC.

With respect to the argument 1, Applicant’s argumentis based on Shailubhaiet

al. in view of Currie et al. in view of Mihranyan et al. and in view of Avicel PH product

instruction (FMC 2005); whereas, this current rejection is based on the combination of

Shailubhai et al. in view of Mihranyan etal. and Fretzen et al. In summary, Shailubhai et

al. teach a pharmaceutical composition comprising a guanylate cyclase C (GCC)

agonist peptide having the sequence of Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala

Cys Thr Gly Cys Leu with 100% homology to SEQ ID NO: 1 of this instant application

(p6, line 32) and formulated with pharmaceutically acceptable excipients for oral

administration (p17, line 45-49). Shailubhai et al. shows the unit dosage of the GCC

agonist peptide (p27, claim 22) is optimized between 100 ug - 3 g (p4, line 20-24) or 1

ug -10 mg (p/,line 14) and the purity of the GCC agonist peptide is >95% (p21, line 6).

Mihranyanet al. (Int J Pharm. 2004 Jan 28;269(2):433-42.) teach microcrystalline

cellulose (MCC) is the most commonly used drug excipients, but moisture in

microcrystalline cellulose may causestability problems for moisture sensitive drugs,

€.g., peptide drugs, (Abstract; p433, col 1). Mihranyan et al. suggests the useofinert

low moisture grades of commercial MCC knownin the art (1.5%, w/w, moisture in Avicel

PH 112 and 3%, w/w, moisture in Avicel PH 103, FMC Corp.) for moisture sensitive

drugs (Abstract, p433, col 2). Fretzen et al. teaches a GCC agonist peptide formulation

comprising an inert carrier a microcrystalline cellulose [0063-0064] with a ratio of
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leucine to the GCC agonist peptide from 5:1 to 50:1 [0028]. When Fretzen’s GCC

agonist peptide formulation is stored at a sealed container containing a desiccant at 25°

C, at 60%relative humidity, the chromatographic purity of a GCC agonist peptide drug

(e.g., linaclotide) would be predictable to be decreased by less than 9%, 8%, 7%, 6%,

5%, 4% or 2% after 18 months or 24 months [0009], reading on the limitation of claim 2

and its rejected dependentclaims.

With respect to the argument 2, Mihranyanet al. does not teach awayfrom using

low moisture grades of MCC; Mihranyan et al. concludesthe structure of cellulose

should be thoroughly considered when manufacturing low moisture grades of MCC

(p441, col 1, 5. Conclusion). MEPE 2123 states “Disclosed examples and preferred

embodiments do not constitute a teaching away from a broader disclosure or

nonpreferred embodiments. in re Susi, 440 F.2d 442, 169 USPQ 423 (CCPA 1971}."

Furthermore, one of ordinary skil in the art would study Avicel PH productinstruction

(FMC 2005,cited in the prior action) as suggested by Mihranyan's teaching. Avicel PH

productinstruction shows the advantagesin using Avicel PH products as a drug

excipient (Table in page 2 and 6) including the decrease of moisture content to increase

stability of moisture-sensitive drugs (e.g., GCC agonist peptide ) as well as increase

flow in making a capsule andtablet (page 12). Thus, one of ordinary would be more

likely than not to use a commercial product of an inert low moisture microcrystalline

cellulose (e.g., PH 112) according to the FMC’s manufacturer recommendation. Thus,

the prior rejection is maintained.
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Claims 2 and 24 rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Shailubhai et al. in view of Mihranyanet al. and Fretzen et al. as applied to claims

2-11, 14-16, 20-23, 25, and 43-44 and further in view of Currie et al. (WO 2005/016244,

cited in the prior action).

Claim 24 is drawn to the unit dosageform is a liquid-filled capsule.

Shailubhaiet al. in view of Mihranyan et al. and Fretzen et al. teach an oral

dosage formulation comprising a GCC agonist peptide (e.g., SEQ ID NO: 1) from 0.01

mg to 10 mg, has a chromatographic purity of no less than 91 %after storagefor at

least three months and the formulation comprises an inert low moisture carrier as

applied to claims 2-11, 14-16, 20-23, 25, and 43-44 described above.

Shailubhai et al. in view of Mihranyan et al. and Fretzen et al. teach the unit

dosage form can bein a capsule (e.g., Fretzen et al. 0072), but they do not show the

unit dosage formis a liquid-filled capsule.

Currie et al. teach the use of the peptide of SEQ ID NO: 1 consisting of Asn Asp

Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu (p27, line 17) for the

treatment of gastrointestinal disorders (Abstract). Currie et al. teach the use of

pharmaceutically acceptable inert carriers such as microcrystalline cellulose purchased

from FMC corporation (p48, line 22-23) and lubricants to insure the stability of the

peptide formulation (p48, line 1-5; 12-15). Currie et al. teach the oral peptide formulation

is administered in a liposomal formulation or a capsule comprising a solution or a

suspension in an aqueous liquid or a non-aqueousliquid (p46, line 12-17), reading on

the limitation of claim 24.
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It would have been obvious to oneof ordinary skill in the art at the time the

invention was madeto combinethe teachings (Shailubhai et al. in view of Mihranyan et

al. and Fretzenet al.) with Currie’s formulation of a GCC analog peptide because Currie

et al. teaches a GCC agonist peptide formulatedin a liquid-filled capsule is suitable for

oral administration (p46, line 11-16).

Responseto Arguments

Applicant's argumentsfiled 11/20/2015 have been fully considered but they are

not persuasive. See response to argument described above.

Conclusion

No claim is allowed.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to JIA-HAI LEE whosetelephone numberis (571)270-

1691. The examiner can normally be reached on Mon-Fri.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Karlheinz R. Skowronek can be reached on 571-272-9047. The fax phone

numberfor the organization where this application or proceeding is assignedis 571 -

273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for
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published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automatedinformation

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

/J. LA/ /KARLHEINZ R SKOWRONEK/

Examiner, Art Unit 1676 Supervisory Patent Examiner, Art
Unit 1676

29-December-2015
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(FILE "HOME' ENTERED AT 12:06:03 ON 29 DEC 2015)

FILE 'CAPLUS, EMBASE, BIOSIS, MEDLINE’ ENTERED AT 12:06:27 ON 29 DEC 2015

Ll 42834 SEA SPE=ON ABB=ON PLU=ON (GUANYLATE CYCLASE)
L2 0 SEA SPE=ON ABB=ON PLU=ON (LOW MOISTURE CARRIER)
L3 27036 SEA SPE=ON ABB=ON PLU=ON (MICROCRYSTALLINE CELLULOSE)
L4 3 SEA SPE=ON ABB=ON PLU=ON L1 AND L3

E COMISKEY STEPH?/AU

LS 28 SEA SPE=ON ABB=ON PLU=ON ("COMISKEY STEPHEN"/AU OR "COMISKEY
STEPHEN DR"/AU)

E FENG RON?/AU

L6 117 SEA SPE=ON ABB=ON PLU=ON "FENG RONG"/AU

E FOSS JON?/AU

E FOSS JOH?/AU

L7 45 SEA SPE=ON ABB=ON PLU=ON "FOSS JOHN"/AU

E SHAILUBHAI KUNWA?/AU

L8 116 SEA SPE=ON ABB=ON PLU=ON ("SHAILUBHAI KUNWAR"/AU OR
"SHAILUBHAI KUNWARDR'"/AU)

L9 237 SEA SPE=ON ABB=ON PLU=ON LS OR L6 OR L7 OR L8

L10 78 SEA SPE=ON ABB=ON PLU=ON L9 AND L1

Lil 1 SEA SPE=ON ABB=ON PLU=ON L10 AND L3

L12 3 SEA SPE=ON ABB=ON PLU=ON L11 OR L4

D L12 1-3 IBIB ABS
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Attorney Docket No. SYPA-009/X001LUS 321994-2142 PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In Re Application of: Stephen Comiskey efa/ Confirmation No.: 3135

Application No.: 13/421,769 Group Art Unit: 1676

Filed: March 15, 2012 Examiner: LEE,Jia-Hai

FOR: FORMULATIONS OF GUANYLATE CYCLASE C AGONISTS AND METHODSOF USE

EFS

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NON-FINAL OFFICE ACTION

In response to the Non-Final Office Action mailed January 4, 2016 please enter the

following amendments and remarks. A request for a three-month extension of time is submitted

concurrently herewith. As July 4, 2016 is a Federal Holiday, this responseis timely filed by July

5, 2016 per the next-business-dayrule.

Amendments to the Claims begin on page2.

Remarksbegin on page 6.

132194278 v1
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Attorney Docket No. SYPA-009/X001US 321994-2142
Serial No. 13/421,769

Amendments to the Claims:

This listing ofclaims will replace allprior listings in the application. Please amend the

claimsasfollows.

1. (Withdrawn —Previously Presented) An oral dosage formulation comprising at least one

Guanylate Cyclase C (GCC) agonist peptide and one or more pharmaceutically

acceptable excipients, wherein the amount of GCC agonist peptide per unit dose is from

0.01 mg to 10 mg, and the GCC agonist peptide is selected from the group consisting of

SEQ ID NOs:9 and8.

2. (Currently Amended) An oral dosage formulation comprising consisting of at least one

Guanylate Cyclase C (GCC)agonist peptide, an inert low moisture carrier, and a lubricant

and-one-ormorepharmaceuticallyacceptableexcipients, wherein the amount of GCC

agonist peptide per unit dose is from 0.01 mg to 10 mg, the GCC agonist peptideis

selected from the group consisting of SEQ ID NOs: 1-54 and 56-249, andthe GCC

 

agonist peptide has a chromatographic purity of no less than 91% after storage forat least

three months-and+heformutatiencomprises-aninerttom-mesturecarter.

3. (Previously Presented) The oral dosage formulation of claim 2, wherein the GCC agonist

peptide has a chromatographic purity of no less than 92% to 95%.

4. (Cancelled)

5. (Original) The oral dosage formulation of claim 2, wherein the formulation is

substantially free of inorganic acids and carboxylic acids.

6. (Original) The oral dosage formulation of claim 2, wherein the GCC agonist peptide is

selected from the group consisting of SEQ ID NOs: 1, 8, 9, or 56.

7. (Previously Presented) The oral dosage formulation of claim 2, wherein the amountof

GCC agonist peptide per unit dose is selected from the group consisting of 0.1 mg, 0.3

mg, 1.0 mg, 3.0 mg, 6.0 mg, 9.0 mg or 9.5 mg.

8. (Original) The oral dosage formulation of claim 2, wherein the formulation is a solid

formulation and the unit dose is a powder, granule, sachet, troche, tablet, or capsule.
2

132194278 v1
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Attorney Docket No. SYPA-009/X001US 321994-2142
Serial No. 13/421,769

(Cancelled).

(Currently Amended) The oral dosage formulation of claim [[9]] 2, wherein the inert

carrier is a microcrystalline cellulose.

(Original) The oral dosage formulation of claim 10, wherein the inert carrier hasa particle

size of from 50 to 900 microns.

(Cancelled)

(Cancelled)

(Cancelled)

(Cancelled)

(Cancelled)

(Cancelled)

(Cancelled)

(Cancelled)

(Original) The oral dosage formulation of claim 2, wherein the GCC agonist peptide is

stabilized against degradation for a period of at least 18 months at 30 °C and 65% relative

humidity, or at least 18 months at 25 °C and 60% relative humidity, or at least 18 months

at 2-8 °C.

(Original) The oral dosage formulation of claim 2, wherein the formulation is in the form

of a capsule ortablet.

(Original) The oral dosage formulation of claim 21, wherein the capsule or tablet is in a

blister pack orstrip.

(Original) The oral dosage formulation of claim 22, wherein the GCC agonist peptide is

in solution or suspension in a lipophilic liquid.

(Original) The oral dosage formulation of claim 23, wherein the unit dosage form is a

liquid-filled capsule.

132194278 v1
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25.

26.

32.

33.

34.

35.

Attorney Docket No. SYPA-009/X001US 321994-2142
Serial No. 13/421,769

(Previously Presented) The oral dosage formulation of claim 23, wherein the liquid is a

refined specialty oil or a medium chain triglyceride or related ester.

(Withdrawn-Currently Amended) A process for making an oral dosage formulation

comprisins consisting of at least one GCC agonist peptide,_an inert low moisture carrier 

and a lubricant, the method comprising:

a) providing an aqueous solution comprising: a GCC agonist peptide selected from the

group consisting of SEQ ID NOs: 1-54 and 56-249, and_a lubricant-one-at-mere

pharmaceuticalhacceptableexcipients, wherein the concentration of the GCC agonist

peptide ranges from 10 to 60 mg/mL; and

b) applving the aqueous solution to a pharmaceutically acceptable low-moisture carrier to

generate a GCC agonist peptide-coated cartier.

(Cancelled)

(Cancelled)

(Cancelled)

(Cancelled)

(Withdrawn) ‘fhe process of claim 26, wherein the aqueous solution has a pH greater than

4 or 5.

(Withdrawn) Fhe process of claim 26, wherein the GCC agonist peptide is selected from

the group consisting of SEQ ID NOs:1, 8, 9, and 56.

(Withdrawn) The process of claim 26, wherein the aqueous solution is substantially free

of inorganic acids and carboxylic acids.

(Withdrawn) The process of claim 26, further comprising drying the GCC agonist

peptide-coated carrier.

(Withdrawn) An oral dosage formulation made by the process of claim 26, wherein the

GCC agonist peptide is stabilized against degradation for a period of at least 18 monthsat

30 °C and 65% relative humidity, or at least 18 months at 25 °C and 60% relative

humidity, or at least 18 months at 2-8 °C.
4
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Serial No. 13/421,769

36. (Withdrawn) A methodfor treating or preventing a disease or disorder in a subject in

need thereof, comprising administering to the subject an oral dosage formulation of claim

2.

37.|(Withdrawn) The methodof claim 36, wherein the disease or disorderis a gastrointestinal

disease or disorder selected from the group consisting of irritable bowel syndrome,

chronic idiopathic constipation, non-ulcer dyspepsia, chronic intestinal pseudo-

obstruction, functional dyspepsia, colonic pseudo-obstruction, duodenogastric reflux,

gastro esophagealreflux disease, constipation, gastroparesis, heartburn, gastric cancer,

and H.pylori infection.

38. (Withdrawn) The method of claim 36, wherein the GCC agonist peptide is selected from

the group consisting of SEQ ID NOs: 1,8, 9, or 56.

39. (Withdrawn) The method of claim 36, further comprising administering to the subject an

effective amount of an inhibitor of a cGMP-specific phosphodiesterase.

40. (Withdrawn) The method of claim 36, further comprising administering to the subject an

effective amountofat least one laxative.

41.|(Withdrawn) The method of claim 36, further comprising administering to the subject an

effective amountof at least one anti-inflammatory agent.

42. (Withdrawn) A pharmaceutical composition comprising the oral dosage formulation of

claim 2.

43. (Previously Presented) The oral dosage formulation of claim 2, wherein the GCC agonist

peptide is SEQ ID NO:1 and the per unit dose is 3.0 mg or 6.0 mg.

44. (Previously Presented) The oral dosage formulation of claim 43, wherein the GCC

agonist peptide is stabilized against degradation for a period of at least 18 months at 30

°C and 65% relative humidity, or at least 18 months at 25 °C and 60% relative humidity,

or at least 18 monthsat 2-8 °C.

45. (New) The oral dosage formulation of claim 2, wherein the lubricant is magnesium

stearate.

5
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Attorney Docket No. SYPA-009/X001US 321994-2142
Serial No. 13/421,769

(New) The oral dosage formulation of claim 43, wherein the inert carrier is

microcrystalline cellulose.

(New)The oral dosage formulation of claim 43, wherein the lubricant is magnesium

stearate.

(New) An oral dosage formulation consisting of a Guanylate Cyclase C (GCC) agonist

peptide consisting of SEQ ID NO:1, wherein said peptide is a (4,12; 7,15) bicycle, an

inert low moisture carrier, and a lubricant, wherein the amount of GCC agonist peptide

per unit dose is from 0.01 mg to 10 mg, and the GCC agonist peptide has a

chromatographic purity of no less than 91% after storage for at least three months.

(New)The oral dosage formulation of claim 48, wherein the per unit dose is 3.0 mg or

6.0 mg.

(New) The oral dosage formulation of claim 48, wherein the GCC agonist peptideis

stabilized against degradation for a period of at least 18 months at 30 °C and 65% relative

humidity, or at least 18 months at 25 °C and 60% relative humidity, or at least 18 months

at 2-8 °C.

(New) The oral dosage formulation of claim 48, wherein the lubricant is magnesium

stearate.

(New) The oral dosage formulation of claim 51, wherein the lubricant is 0.25% (w/w).

(New) The oral dosage formulation of claim 48, wherein the inert carrier is a

microcrystalline cellulose.

(New)The oral dosage formulation of claim 53, wherein the inert carrier is at least 96%

(w/w).

(New) An oral dosage formulation consisting of a Guanylate Cyclase C (GCC) agonist

peptide consisting of SEQ ID NO:1, wherein said peptide is a (4,12; 7,15) bicycle,

microcrystalline cellulose, and magnesium stearate, wherein the amount of GCC agonist

peptide per unit dose is 3.0 mg or 6.0 mg, and the GCCagonist peptide has a

chromatographic purity of no less than 91% after storage for at least three months.

6
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56. (New) The oral dosage formulation of claim 55, wherein the lubricant is 0.25% (w/w).

57. (New) The oral dosage formulation of claim 55, wherein the inert carrier is at least 96%

(w/w).

58. (New) The oral dosage formulation of claim 55, wherein the GCC agonist peptide is

stabilized against degradation for a period of at least 18 months at 30 °C and 65% relative

humidity, or at least 18 months at 25 °C and 60% relative humidity, or at least 18 months

at 2-8 °C.
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REMARKS

Status ofthe Claims

Claims 1-3, 5-8, 10-11, 20-26, and 31-58 are pending. Claims 45-58 are new. Claims1,

26, and 31-42 are withdrawn from consideration. Claims 2-3, 5-8, 10-11, 20-25, and 43-458 are

currently under examination. Claims 4, 9, 12-19, and 27-30 are cancelled herein without

prejudice or disclaimer. Claims 2, 10, and 26 are amendedherein. Claims 2 and 26 are amended

to recite the formulation consists of at least one GCC agonist peptide, an inert low moisture

carrier, and a lubricant. Support for this amendment can be found throughout the application as

filed, and specifically for example at, Example 14 and previous claim 16. Claim 10 is amended

herein to reflect the cancellation of claim 9. Support for new claims 45 to 58 can be found

throughout the application as filed, and specifically according to the table below. No new matter

is added.

48 Claim 2 55 Claim 2, paras. [017]

and [063]  
Rejection ofclaims 4 and 9-11 under 35 U.S.C. § 112

The Examinerrejected claims 4 and 9-11 under 35 USC § 112(d) as allegedly being of

improper dependent form for failing to further limit the subject matter of the claim from whichit
8
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depends. Without acquiescing to the correctness of the Examiner’s rejection, to further

prosecution, Applicants herein cancel claims 4 and 9. Claim 10 has been amended to depend

from claim 2. Accordingly, Applicants respectfully request withdrawal of the instant rejection.

Rejection ofclaims 2-11, 14-16, 20-23, 25 and 43-44 under 35 U.S.C. § 103

The Examinerrejected claims 2-11, 14-16, 20-23, 25 and 43-44 under 35 U.S.C. § 103(a)

as allegedly being obvious over Shailubhai ef a/. (WO 02/078683) in view of Mihranyan ef al.

and Fretzen et al. (WO 2010/027404). Office Action at page 5. The Examiner contends

Shailubhai ef a/. teach a pharmaceutical composition comprising a GCC agonist peptide with

100% homology to SEQ ID NO:1, where the purity of the GCC agonist peptide is greater than

95%. Id. While the Examiner acknowledges Shailubhai does not specify the cellulose carrier is

an inert low moisture carrier of cellulose, the Examiner contends Mihranyan teaches the use of

low moisture grades of commercial microcrystalline cellulose with moisture-sensitive drugs. /d.

at pages 5-6. The Examiner concedesthat neither Shailubhai nor Mihranyan show peptide purity

no less than 91% after storage for at least three months, but contends the skilled artisan would be

motivated to combine the disclosure of Shailubhai and Mihranyan with that of Fretzen ef al.

which teaches GCC agonist peptide formulations that have a chromatographic purity of no less

than 91% after 18 or 24 monthsof storage in a sealed container containing a desiccant at 25°C at

60% relative humidity. /d. at page 6.

Applicants respectfully disagree. A prima facie case of “obviousness requires a

suggestion of all limitations in a claim.” CFMT, Inc. v. Yieldup Intern. Corp., 349 F.3d 1333,

1342 (Fed. Cir. 2003) (citing In re Royka, 490 F.2d 981, 985 (CCPA 1974)). The present claims

are amended to recite the formulation consists of at least one GCC agonist peptide, an inert low

moisture carrier, and a lubricant, wherein the GCC agonist peptide has a chromatographic purity

of no less than 91% after storage for at least three months. This is neither taught nor suggested in

the cited art. Shailubhai does not teach or suggest a formulation consisting of at least one GCC

agonist peptide, an inert low moisture carrier, and a lubricant, where the GCC agonist peptide

has a chromatographic purity of no less than 91% after storage for at least three months. Nothing

132194278 v1
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in Shailubhai teaches or suggests a formulation with such characteristics. The Examiner has

therefore failed to make aprimafacie case of obviousness.

Nor do Mihranyan or Fretzen cure the deficiencies of Shailubhai. Neither of these

references teaches or suggests a formulation consisting of at least one GCC agonist peptide, an

inert low moisture carrier, and a lubricant, wherein the GCC agonist peptide has a

chromatographic purity of no less than 91% after storage for at least three months. In the

rejection of claim 16 on page 8 of the instant Office Action, the Examiner argues that Shailubhai

teaches peptides of SEQ ID NO:1, Mihranyan suggests the use of inert low moisture grades of

commercial MCC, and Fretzen teaches formulations comprising leucine as a peptide stabilizer.

However, the skilled artisan would not have combined the art in the manner the Examiner

suggests. For example, the formulations disclosed in Fretzen contain a cation and/or an amine

(e.g. leucine), neither of which are present in the claimed formulations. Further, given the high

stability obtained with the formulations disclosed in Fretzen, the skilled artisan would have had

no motivation to replace the various formulation components disclosed therein with an inert low-

moisture carrier and a lubricant.

The cited art therefore does not provide a suggestion of all elements of the pending

claims. Accordingly, Applicants respectfully request withdrawal of the instant rejection.

CONCLUSION

In view of the foregoing, Applicant respectfully submits that no further impediments

exist to the allowance ofthis application. However, the Examineris requestedto call the

undersigned if any questions or commentsarise.

The Director is hereby authorized to charge any appropriate fees, including those under

37 C.F.R. §§1.16, 1.17, and 1.21, that may be required by this paper, and to credit any

overpayment, to Deposit Account No. 50-1283.

10
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Dated: July 4, 2016

COOLEY LLP

ATTN:Patent Group By:
1299 Pennsylvania Avenue NW,Suite 700
Washington, DC 20004

Tel: (202)728-7030
Fax: (202) 842-7899
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Respectfully submitted,

COOLEY LLP

/Cynthia Kozakiewicz/

Cynthia Kozakiewicz
Reg. No. 42,764
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In Re Application of} COMISKEY,Stephen, Confirmation No.: 3135

PATENT

et al.

Application No.: 13/421,769 Group Art Unit: 1676

Filed: March 15, 2012 Examiner: Jia-Hai LEE

FoR: FORMULATIONS OF GUANYLATE CYCLASE C AGONISTS AND METHODS

OF USE

VIA EFS

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT UNDER37 C.F.R. §1.97(b)

In accordance with the duty of disclosure set forth in 37 CFR. 81.56,

Applicant(s) hereby submits the following information in conformance with 37 C.F.R.

§§1.97 and 1.98.

XI

L
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Pursuant to 37 C.F.R. §1.98, a copy of each non-USpatent documentcited
in the attached Form PTO/SB/08is enclosed.

Nocopies of the publicationslisted on the attached Form PTO/SB/08 are
being provided pursuant to 37 C.F.R. §1.98(d) because the publications
were previously cited by or submitted to the Office in prior Application
Serial No. to which the above-identified application claimspriority
under 35 U.S.C. §120.

No copies of any U.S. patents or U.S. patent application publicationslisted
on the attached Form PTO/SB/08are being provided pursuantto 37 C.F.R.
§1.98.

Publication(s) listed on the attached Form PTO/SB/08 were cited in
a foreign search or examination report corresponding to application
serial no. and mailed on
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Enclosed is a copy of a non-English publication(s) Pursuant to §609
of the M.P.E.P., Applicant submits the attached foreign search or
examination report, which cites such non-English language publication(s).

Enclosed is a copy of a non-English publication(s) English
language publication (copy enclosed) claims priority from this non-
English publication.

Enclosed is an explanation of non-English publication(s) for which
an English translation is not available.

Enclosed is an English translation of non-English publication(s)
cited in the attached Form PTO/SB/08.

Enclosed is a copy of pending patent Application Serial No.

This Information Disclosure Statement is filed after the period specified in 37
C.F.R. § 1.97(b), but before the mailing of any of the following:

Xx a final action under 37 C.F.R. §1.113;

Xx a notice of allowance under 37 C.F.R. §1.311; or

Xx an action that otherwise closes prosecution in this application.

In accordance with 37 C.F.R. §1.97(c) also enclosedis:

133747293 v1

C] Fee under 37 C.F.R. §1.17(p) in the amount of $180.00;

Xx Fee under 37 C.F.R. §1.17(p) in the amount of $90.00;

C] Fee under 37 C.F.R. §1.17(p) in the amountof $45.00; or

C] Statement as specified in 37 C.F.R. §1.97(e):

[| Each item of information contained in the Information
Disclosure Statement cited herein was first cited in a

communication from a foreign patent office in a
counterpart foreign application not more than three months
prior to the filing date of the Information Disclosure
Statement; or

[| No item of information contained in the Information
Disclosure Statement submitted herewith was cited in a

communication from a foreign patent office in a
counterpart foreign application, and, to the knowledge of
the undersigned, having made a reasonable inquiry, no item
of information contained in the Information Disclosure

Statement was known to any individual designated in
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37 C.F.R. §1.56(c) more than three months prior to the
filing date of the Information Disclosure Statement.

Applicant(s) also wish to make the examiner aware of the following pending U.S.

application(s) and issued US patent(s) either having the same assignee or a common

inventor with the above-identified application:

e US Appl. Ser. No. 14/845,644 (pending).

The Examiner is encouraged to review pending or issued claims, the file history,

including art made of record, as well as any substantive actions in the above

application(s) and patent(s), including any Restriction Requirements, Office Actions,

Responses, Appeals, Appeal Briefs, Examiner’s Replies, Notice(s) of Allowance or

Issuance in the above application(s) and patent(s), prior to taking any action in the subject

application. Applicant(s) further request that the Examiner continue to evaluate the

aboveapplication(s) throughout prosecution of the subject application and as needed.

Applicants understand that due to modern and easy access by the Examiner to

U.S. applications and their prosecution history on PAIR, or other electronic databases

available to the Examiner, there is no need for Applicants to submit copies of any paper

in the file wrapper for any U.S. application.

It is respectfully requested that the Examiner consider the above-noted

information and return an initialed copy of the attached Form PTO/SB/08 to the

undersigned.

The Director is hereby authorized to charge any deficiency or credit any

overpayment in the fees filed, asserted to be filed or which should have been filed

herewith to our Deposit Account No. 50-1283 which the undersigned is authorized to

draw.
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The Examineris invited to contact the undersigned by telephoneif it is felt that a

telephone interview would advance the prosecution of the present application.

Dated: July 5, 2016 Respectfully submitted,
COOLEY LLP

COOLEY LLP

ATTN:Patent Group
1299 Pennsylvania Avenue NW,Suite 700
Washington, DC 20004

By: /Anne E. Fleckenstein/
AnneE.Fleckenstein

Reg. No. 62951

Tel: (202) 728-7030
Fax: (202) 842-7899
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54D 595401RE C3I0OR RGR MOKD ERS IS. MRR OGREKER A
YY

(#oR TR 1 6)

95%) 5 54D WEE C30 BRM OKD SARS TS. FRIB LIMO JEKE

Ca R17)

aa ok 3A lad a& © JE OR id HE Pe Se a wk yo  

HELV FR ARF VY, MRO Y FO RRS LY, HR oy

DARFY DP SE SZAP 5S RIRS NS, SRI OFM O IE

  

 

 RiHEY PFU ARF Y CHS, BHR OF MO JEM Me HE

MRR YF UO ARF Y CHS, WRAVCRO EMME  
3 ie LyLYFUARFY CHS, RAW ROEREE PR

VYRRYFUARF Y CHS, BRAVMK OER
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(BOK 54D 5 95%O NEE C30 BLAM OKT EMAL, 954 5 540 9 ot ee C30

WOK MBF A. ARNO KREHE RAR,

C#a-k TR 1 8)

PERMA RY FUARF YR, EMBER RMR.

(#8223819)

WRICKRSEENSEL, MRD, MRE VY TFN ARFVYaAMHAT ST LAD AECHAS,

an OR 18a a O FEORHeeR SE RK

(R20)

Wait yvro ARF YDS, APCPRACW BS 1). VPDPRCACW BS 2) & O VPCPR CAH BS 3)

DSRSHDSBRENZAY RS /IBRAT4ANATF KE CHS, BRALRROCREKE

SK 0 me HD.

(#RIA2 1)

BURG JE RUE DS, AM VD FY ROBN USO FY RHEOVGFY. ERO Y FEW

AFUMEVA-ABRLOUNA-RA, FYIVY MOV AVI ALD SRSZHDS RBREN

SIRE VY KU Yy PAP oS BRENSVYhU YFPAR REA Se Se. FRI 18k RO JE

Wy Hid VE BE KAD AK Po

(#8K 2 2]

RYFUARFYRAFOMOFTRERE BADR MEACIEREHEER BER.

(#8 RIA 2 3)

Aim FO ARF YAS, APCPROACAW BS 1). VPDPRCACW BS 2) RO VPCPR (ACH | 3)

DPSRZBD SBRIRENSZ TV SSBRATSEATF P CHS. BR B22 ROTR AME

SA Ha mk YD.

(aR IR 2 4)

MeEADMMA, CE RFOFY LF Ve Vo A, NPC, HPNC. 7 2 BEHPNC. PVP. PE

G BUFYVA-—MEFVRUEL YVIODFFARVUYROANAV-HSO. HK 22

atl aK OD JE it HE PRK RA KD

(#8 IR 2 5)

LYFOARFYVRBeSO, BRE 22MROGEKRHEERA RD.

(#8 26)

MARV TF O ARF VID, HE RY FO ARS YY, BBTV TF OARS. BY

FURRFYROUYMLVYFOARF YPOKRSZHD SD BRE NA, R253 WOE

Oh tie HE Pe SE AL AK Pd

(#62R IR 2 7)

ERYFORAFY REGIMES 2KRBM TST ZHKR CHT. FRI 1

SX 227 ROKR KCMOAWMRe, TNeEBELTAZAWRICRSTAZAZAF VY FREE

. BREA»

ORT 2 8)

BAPAC IRAE AS. WA. FE. REE. BAB RATE, CHR. MRO MEDR BL

. FRB, SMA, HIRE RMROUMES WOKEN SE 4Z4HDSBRENS,

aa OK WR 27aMO AK.

(a8 R29)

AU aC RAR DS, A CBS. RR 28M OA,

(#53 30)

ARPA ICWN TS SBRMEMAST ZAR R BBE TPT AZWRICBWT, PMH 4AM e MH

TARCH TCT. HRI, UM 22cHRORBRARYWORMEBe, WRECKS TS

AFuv Pk Bets Hie HK.

( 38 0R OD #4 Me RA)

C £% htop BF]

{ooo1)

AHR, FCONAMSMHKBSRic KORA MB ICMAUAEN THOS, 20057125 13
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Fic HRS he KAW 60/750, 2088S ORKMOMNBRA ERT ARON CHS.

[0002]

(1. FEA OD 3p BF )

ASE HAX. B,-ATPY — VRC A MRT OAT F ORO MIAO FE EE RM  M US YI
wee HS. RIL MAS, ROW RIR eG PODY FORKS LY EME, -ATP
YrRVGEC MMT SKROR RC BU AZAMMOPF REM RM VARAOME Re SSK

HGS. AHH OFREEMRMRONRAS. BREAST FRODMRNAEKREBE BEL

AEMMEDESMATSZ CEE AW ROUBR Be EOLYFUARFY RMN IP, -A
TPF —~- VBE MMT SRR OWRNA PRIA ST ST EMCES,

 

  
  

 
 

 
 

     
 

  
 
 

(ORR)

(0003)

(2. 38H OH)

Sk, HAO AD KR R BBG ACOSBHERE CHA. HARB RMic En 
WW. 1995 lclk, HA CREO MAD 2ZRAFET SEH MEN, ESI100H AD Sik

DFOFR AAR cM EN. 20008 Cle, FAM ORADOMABIBAM EK CHML

7 (Forrniguera5 © ai <. 2004, Best Practice & Research Clinical Gastroenterology
. 18:6, 1125-11468 18),

[0004]

Wk MISHETE, RAE CSIP AF OU-VREAEAVORYUATY

eU RR), LIRR. MIKI ORB. BH, A, STE, BERR APOER NO

EOP BRO CDA OM MAW. FRR. FER OMIM RAO OC ODORE

ROR ORRMERBYOSZTERRENKR UNA. U.S.National Center for Chron

ic Disease Prevention and Health Promotion8!#8), TORBRMRIX, BI ORRIEO

HMDS, EROSANEASKPFEULSHROCMERRE CieRS.

{000 5]

WA BNISE ORR Se be SOLES EMMI ORM OR ADORA GREER

MleBRS Nk (OrzanoS Oi. 2004, J.Am.Board Fam.Pract.17(5):359-69B FR), &

QOIDAULYVYFAUARFY CHS.

LYFRASF YU, BRRRM ERSeM SS ECAR CHSTLERLEN

FFE CHS BAW, Erianson-Albertsson5 © ii. 1991, Physiol.Behav.49:1191-11
94;0kada5 © if XM. 1991, Physiol .Behav.49:1185-1189;Shargill 5 © asc. 1991, Brain
Res.544:137-1408 98), BYFOARF VU, BRABCBEOTAFAAYNK-LPAHhY

Pyvitko CME ENTIAVA-VRERENSTER ED ERTS, DVN-Vis

. BAUS -CERALIBEEULTC. BOMMe Katee 4, FONT F REY FURR

FViL, BRBRMOMACHMA NK KDI. WIR BVZRHEBH BEE RM EUS!

& BAH NS (Erlanson-Albertsson5 O mi. 1991, Okada Oa. 1991, Physiol.Beh
av.49:1185-1189, ShargillS OR#xc, 1991BRR), Kot, AWMROLY FAN ARF YA
FFReERA TS THM EDT. WAR OB RE RMD EUS? RARE X OF (CErlanson-

Albertsson, 1996, KER AF H5,494,8945 B98), AAMT YF URRFYvicMT Seb

DEMIS Sie AI. PrasadS © a, 1999. J.Clin. Endocrinol. Metab.84:937-

941;Kovacs5 © i 3¢. 2003, British J.Nutrition 90:207-214),

[0006]

LYFUARFVRRSETSMRMOAEEMAR TS ELC. UROBOLY FTF AUARFY

th. LVYFOASF VY RR REDSHIRT SRO, RAMANA RBRE CHE OU

ESZSCOKERMINLEAZTCEMdDDoOKE, ABKVCESCOKBBMITSZEROROTY

FUOARSF Vik, PRN DHL. BNE RORS TATCEMAHCHOGS. HE

KROBORYVFHAARFYVORMIBE, MRA REL. CRORRRAIM AT EIA

cA T SlCURT EGS TC UERHR RR SRRITSCH4AS.

BMBMOUGR., RUA RGBRR EE ORYFARARFY MAF, -ATPY — VI
BS SIR ROW RMI PRMORDONEATFRORRUELCOMMICLYFUARF
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YORE MNIBH KDBCHS,

(3H ORR]

(0007)

(3.381 OBS)

ARMM RY FUOARFYELPORSFFFREOPMOUREEERA Re BES

4. SHA OSRMER RAR wld. FARRER RRBAECRDRERERE CED

CHA, Ent. AEBOMMOPERMAER RAM wl, RARE ICWLCKERE

BRON BACHS. LkMot. AHUWU, RESAMR<S. BOM. BO

/MUREEU, BHRAEENRERBRBREEICBOTRMIT SBD MREODRVIY FU

AAEFY MAF, -ATPT ~VBER AT SZNRSTHF RR EUERERMROMAR HATS,
[0008]

PMODGMBERRAM ME, TONSFREOLOMRSACHSZERORE NMS
OMRMMLPR CHAT STC EMCHES, WAR, KHAOMPMOF RHEE RAK e

. CORRRSHVMCBRic KOKRWAMSICMAUENTWS,. 200571205138 ic HX

Nhe I LYFOUARF vy @FA 72 A tm ie eK (Methods of Treating Obesity Using E
nterostatin)| EWD HY OF BRRRA 60/750, 2008MRE NTHO4ZEDGEY

FORBFY MI ATP? — CEC MMAT SRROW RRA PHBA TAT EME
So DYFUARFY MUP, -ATPY — VERT SZRRNGMBNRAKB EL TIS,
ea a, AMS. BE, AREROLLER DBI ON SR, th

bic he EHV,

{o009]

RE ICBUT. BRI RV FOU ARFYASPFFR EID EOFER IEMA AE

RAC REMEBER MEHR S., BARMBRic BWC. RAR wl, HEARS S

POS 6 OR hemo S. RSS TFSRMESS, KRHEABIERMERMAE LT

tk. THRE PKU YB AVY OL, PRB ANY OR, BB ANVY OL, HKREE VAT

Ay FPARM-AL FIF ROW, PVA EK NRUEENEOBSWMMSEVSENS, K

RMR, CNOEOOMBAERVUENSOWNAREYM FORAY ay CHIT 4.

(0010)

BIO RRC BWC. RRR. SERIE Vb Uy PACHA RHE EY FU ARF YA

FRFPRABUOIR MARR Meeo. WMA TROY FRELTIY AMR

SFY ROBECDFYRPORFTFY. EPUFY FO EVAF VeNA-AREOX

VA- KR, FY PYROV AVI ALMRBEV SNS, KRRHCHAMKM., TH50RH

HEROCNSOBRAHAERMFOU AY av CHIT 4.

roo11)

SHG SARRIC BW TL RRL RV FO KARFVYATFFPORREEMEAD RMSE

SOERMER RMR Me4. PEMA MMe UTR. VR UY PARRA,

IDMNEOPRBBROKRBARMORY FO RARFVYRASPFRESOLOMS HHA, K

#HWeVbhUy PARMA ER OEY RF Ve NVA-A ERODE Y Foeee

—ACHPO), ERDF Yr Foe VAF Ve VO ACHPNC), 7 SVABHPNC, KVP SVE

MUR YCPYP), RUDTFUY AY A-—WVCPEO). RUF VA-VIEFUVURUDE, vaoF

FRAEBUYRODNARVY-PSRAZABMYSBRENSBS, LY FO KSZFVYATFREYV

LU YIZARCOCE BRR ORAM DM MIB US,

(0012)

AOR RI BOT. LY FOKRRFY ASF RM, RYFOKAAFY RIE, ~-ATRY
-VIRE RAT 4ZERBON TF FCHOBS. BPHEORMERRICBWT. EY FU AAF

VYAPF Rie, APCPRCMES BS 1), VPDPRU FI BS2)ROVPCPRMNSSDMS5~ 54RD
5HRENSMIRATS,

C0013)

ROBE RIC BUT. RSI, RRR MBE AKO RRA Ry CIARA PH

SEAKEBKT 4S. BORMRMiC BUT. BOK MIB, F,-ATPP KVP EWE
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 LRYFRARFVIETC METS. RE ORMBRRIC BWC. BRB. EY FI ARF

VRC MBTS. RAK, KRAOR RAR RERADOAH Se. THEHBET

SMHBICRETZAF Y FREE, BAKU, BARNMAMMAAOM, TNE

NEWLY FOARFYVICHMTSERBORKBOPRNAPMCAA CHS.

(HARMS SRAOR BOW BE)

{0014]

(4. 588A © at AD at AD

(4.17 #)

AR OWKARUMMEBIRT SHAK, WIEDEN. LUFORBAYL FO
BRE ATS.

TRyYFOARF Y | EWR, SRBC MSENTWSZHKSH. FABVNK-LO

FUoASFRPEMRTS, KRRMBLYFAOKRRF Vik, APCPR(BESBE1). VPDPRCAEF

BSOROVCGCRBWBS DD SESH SBRENSZAT ST /SBMMNe ATA, HELLY

RMR BOT. DY FO ARF Vd, APCPRAWMBSIDOLV ST /SBRWNE ETS],

{o015]

PRM MES tk. MRSA T AKG. MAK KADSEDeEARZICMNT ATER

Wao wm ets. HARM Rice. TRE) a. RRL. wWARoOwmM xls

(eR MICs RIT OM PA EKOR VISIO WG & BHT 4 (Eds.J.Swarbrick

ROG J.C.Boylan. [ESS he fii O HS BF EE (Encyclopedia of Pharmaceutical Technology)
J. Vol.10. p.33).
[0016]

THER we | MR lk. HMB ST SRE RCL KR, HM ARRBKAD OBB

fayeI LeweH ST . HSS HRB RIC BUC. JERE RM ld, HD GR

WOVE MA & OR Mh BITS. Rise TH, HSBMBMIC BWC. IEMA RM

Wk. HS50GOM HME CS. OM RIKRHMOUMDLRING 4, BARMHRIC BUC. IER

Malt, MSOMOM MME CL. ISB RUKRHOMORMING A. BAK ME Mic BW

CT. JEM Ald. MSOOMOM WIE EC. IDR BUKRHORMDERMING 5. BAR

RlcBWC. JERE RR lk. H50GO HWE CO. OR RUKH OM ERMINE A, BH

SRM MIC BOC. JER AM ML, HOMO WE Cl ABU OG em

G4. HBSRMBRICHEUO CT. EREEM RM. NSYOM WME C. SRBARA OW

PERNT 6. HBSRWBRICBOC. JORGE MRM, MOONEE CS. 208 4

Ai OMA RINT SZ. WRI. MBI MSNTHOS4SHBM I bDko TT. ABBE

Kl SMTCWOSRER CHET SZTERMCES, BERMBR CBT, 4BBKMSNT

DSMERRBERE OR OOMAT CHP RMEBEH ET SZCEMCES., BARWHER

BWC, HORNER DEC HEIL 2. 3. 4, 5. 10. 15, 20. 25, 308 MI RlK1. 2. 3,

A. 5XUGH ARADO TMU TST EM CES,

{(0017]

BAM BIA SNTWS RBA HK] EVDSGABU, ERARWOIDUNLORDO

RESERV KMMOW CHE LEWKEBT.

PARMAR ADREMK EW] EWR, BHM lk, MOB RN -—te Yh RL OF

ELS UMIBSBN-UYbRM. KORELSKUMOIBBN-te VEL KRBOKDERST

STCERRBRTS,

(001 8]

RRL LCHALGSHI &. COELMSIHREARHL. RBCHSOD, VRE

ELTOPAKAECEOKRMOILAWMORBROMe ET. MRE 4 RRO OeK

CMSNTCOSRABR BRR OMAN TAY OD OBEBTSCEMTCES, HRBELTE

. COR. Rik AM. Wi. THB. U YB. AVI PSV OBB. hU DTN Re

RM. RUZ7ODOMB., Foea BR. AFP Y BL yp easy VOU eAYEB, FA

—B. FVENB. PEN eP YB. AM. vove. an7R Vie vB. PrP AaNe

YR UYOR. VU yRm. OV VB, AR. 7oYR, BABB, 3-C4-t Fos
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VYAYYVYAWBBBB. EDUYEB. ERB. VV PNB TeoD BO

RYAWRYEB. DRY ANWRY EB. 1,2-DRY YANK YB, 2-E ROSY ERY AW

RYH, AY RY ANA EB. AF OON YY PY ANDRE, OPI RU YANK RB,

4A-KUVERYAU RY BL, BIRR DY DP KANAB, A- SFU PY 7 ([2.2.2]-4F 7

R-2-EY-1-ANV RY BL PVINS RY 8-7 eeeAY RUS FER

tert-J FURR. SUU VIRB, PVIYEM, RABM. TVS YR ec ROyY
FIRUB. PUFVB. AF PY UY VY ePONEY VANDI FSB OFT OA

BEI OIF BR BRE ED HN US I BEE TE BE LS RAL HHS BE ISC2) BEE Se fe
SARMWPURYA, (ABRBIAY, MAW. TUAUVS BAY, FNAVEMATY

 

 

 
   
  

   BUSUMY VER UDLAAY lk 7k MCT RU YD, AK RR (CAV. KRAVE
A. KEE VF RY OL, Hk Be IE WRT DA, KBMLV FUL, OKA Ee OR Ok BL
NRYUULEEOCNVAVSRAUSAY VOVUEMBEE KML. YY ERY CHREN  

SBP, RVD VEAL, AFNYP SY, VRFWY RY, VEFNYV SRY, EAY
 

VY, RRS NYP RY, VERIHNVP EY, FU EBS HN SY, BFE Y YT SAY

UMM PNF SY, AN SRF YY, AUY NN HY RAYV YN RFE YY ey, ae

uyoAatY, YVRR/YA-WP SY, FPORAY, NAVY NI a KRFNI SY, N-RF

VAINMAZYERBDYY, FUACE FOFYAFNI-PVSRSASYROKBLTF RDS

FUMPYEAULSE ORR, WRARAABRART SY GCORMBR CR MAT

EGRAICERMENSRBMET SENS,

{0019]

Hele, Hl Ble UT. FRUGDLA, AVGL, ANYUL, VAFRVYOR, PVE

ALKROFFOPNMANP VERADLS RSA, KAW OHRERRRE AOA. ovo
PULAROS. VALRRER OR {k7k RO HRS UY ERI, ANID? SY Be
. oR, BRR. UD Ne OR RU Poa, Poet BL Ne

wi vant yFtnyaesa va, FU INBEV ee D,

SI vOoUV BIB, aoVeenALe ene oee VL

  
  
 

 
“ = A Xx 

    4 VMI. JVB. JOM, DOV, ARB 8-C4-ek Foe y ALYY 4

WV) 86 IS BBE HE 7 Dy BS KER BHR OW oie. JUNE. DU U y ie,
RRVANARYBIBCR YU) ZRRVYAN RY BIB 1,2-D RY VAN KRY BBY 2-
CROAFYETAVYANKRY BH AY RY ANA YB(AY EO) 4-7 AY EY
AWRY ABR. 2-7 TRL YAN ARY R 4- bY ANY BePBR AD

FOAWAY RH 4A-RF VEY 7[2.2.2)-A 7 2-2-2 -1-ANWKRY BB. FIN

PRY. 8-7eoaNvFPneAY BIBL FU AF RE tert-7F VERB Oo

DVRBIR, FVIAYVIIB, RABBI. FV RS VBR cE Rasy SO be,

UF BIBL ATP UYVBIB, VP F7AONSFYT NANI SVB FT RRR OAT

KS ORBRAANIMABOME SE Fic at,

{o020)

TEM icHALSBA4ZNF AY) CODA RMA, BE BRRBROLMNKHBALB SRE

MwaAataAyaMe av eige, HRAFAYVAL FRUYAL DUAL AMY Yh, ee

RYOR, FYEAVLMOF OP VEVPVELRVLAF AY SICRBENS,

TAs ik. SERB RANA FRANK KOCH A ENELE RM RILEY RRS

OWA KSORBBOLAWMRELEOMZIBST., BEM CHABE iolk. AWK

kok Ay CHS.

AC OFfREAT EA, CNHOSOORFOMAOMA MILA, ROUTCNSEORFOR

Mic BU S4MBARE SLAM, TREAL EPR NATE RUMMITNECHS, TH

5SORPLORZ MC BU 4HRBD RESHMA, TULARE R) EMWUNS.

0021]

AWOORMACEWUABRM AMI, TYP AF LARA) EMH, AVR RaA Dt

BCENDCE RV RACHS UAHA AI, TRE REAL EMENS. (LAMAIEM
HpekAT SWE. WAI, ADORZSZRCMAT ZH EM. —WO RABE KD OT HE
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CHS, BRREKIZ, COUEMMP DOMME eEH ME TST EAC ECahnk COPrel

og@ $A Bil (Cahn 5 O fi 3C, 1966. Angew.Chem.78:413-447, Angew.Chem., Int. Ed.Eng1l.5:3
85-4i4(errata:Angew.Chem., Int. Ed.Engi.5:511);Prelogh& OWelmchen, 1982, Angew.Ch
em.94:614-631, Angew.Chem.Internat.Ed.Eng.21:567-583;Matak GLobo, 1993, Tetrahe
dron:Asymmetry 4:657-668) lc ff > T (RMI CS) CHEENAD, RW ADHt OD
RGR STZRRERMLTSCeE MCR. HHRGERME, TNENG)-MEOA)-K

ME) CHEESNS, FPVIEAM, AROMA REARIITCNEORAWEL CRE

SSTUEACES. ASOMAPSORRAREKREOIRAGW, (SOR RRawMs Ema

®o

[0022]

HSRMBRMIC BT. RRMOK SWE, ION EOP MMADeALTH TEE|

> HRA wW eR OD-RESO-HEREAELT. MUTNSOHAWE UTHMT

SCUEMCESA, HICHEMEUHIE, MAW, RODRO i BO i tkeEO HB Ic

kot, AMBRUGRRAKCBUEGHEOLAWOMAN SHAM, MRORRREEB,

ROUEN SOBAWRETRSAKSRSOTCEPRNT HS. WAFS MIOREROWK

REAR ODMAKIS, MRRNDCK MSENTHS, HEORMIRRI BUT. KGE

Wik, HRC KSMB COW CAM M BK REN SKAMOUKAREAEKT 4.

[002 3]

HRMRIC BOT. RRB OAM RIM. PikeMe] CHS.

VASA icMHROLAW RBM, BBN MB) CHSERBRMTALAVOW

RIE POMS RASS. MMH. TCOLVNVOMM SIL, 100K TH CHS, BSR HR

BW. PUA SMMe bi, KDDOREAMRANK FEOA WX ldmK

Wet s. HHEORMRRICBWT. (AW RSHRM O READ AERA 85%, 9

0%, 91%, 92%, 93%, 94%, 95%, 96%, 97%. 98%, 99%, 99.5HR 199. 9HCHS,

[0024]

20M OWBRPIA-F(L-PSSBICOWCKMMBAY SNTOST SARA AMIE I

. HERB CHO. UF OM CHS.
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(#1)

FT LSVB SCEa SCFa

TIaY A Ala

TUL R Arg
PARFEY N Asn

TARDE VIB D Asp

VATIY c Cys
PUA Ry Q Gln

FV E Glu

FUYY G Gly

LAFYY H His

AYaAYY I Te
u4yy L Leu

Yrv K Lys

AFAaY M Met

Pain7ny F Phe

Fuyy P Pro

BUY S Ser

keasay T Thr

bUSh ITY w Trp

Fuyy Y Tyr
wy V Val

[0025]
 KEGMBCADSHTWZKD. RICHER N TOS EORRYOT. ZEMFPV TSE

elk, L-ACBOPV S/BeGS. D-MBOY 2 /Micl (D-1] EMBESCS. MAW,

Arglk, L-P VF SY RHUL, D-Arglk, DVN FSY eS. ARI. AM FO- MSR
Blk. L-ACBOP SABER. NDMFO-MPIB. DMB OY RS /RERS. BA

we. TRI WL LP VF aY eel. Trg a. DP FRY eT,

(hicHe Rein, APF RRERVADPSF PFRWD, ~HO-XERO/VA=EZY

FBC LCRENAZBAMK, MEW, MWK to CN RUD OC-RHM OAM CRED

B »

(0026)

BPE LWEHMRR BT. RRO BOAR STFRRAP TJ BA, RICREM EY

Nik, LA CHS.

He) EWS AMR, BRAGA E RR) OY, EYY, VEL Uy ae, RIA

TPE Sv bRUVUASeSOD, CNHREVUCMECNEWHABRE COMME IE

Oo, MELW MARBUT. WHEE CHS,

TeRAwMSI ik, RROWMROKRODICWHNRERS TV SYA. CEDOKRBONMIERE

HM SONC+HRBLAWRABARREARMOBRBHRTS., [PRAM EI aL e&

DdoU, (OM, KRBROZOBB, WOR RENSZSHROER, KHSCACTRE

DS.

(0027)

(EB ORMBMIGMBe TRRMT STE) REO CBI UA, —KRMMRI BUT.
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RiCPETSRRNEBHONB(NS, RROWERIUKEODE SC LRIDOMRM TER

OM AM VBS. WORM MRic boc. TRF SOL Mlk Pew aL HW

Rilcko CMA RA HCHO BSZDE KC LEIDOWMRBN NDT A-KREPMBTATCL EH

T, ©CH5iCHMORMRRICBWO CT. PBR STH Ri CRI i. WNBA,

a AT RE TEAR ORME (ERIEAE, AND R- ROBBER EOD

ACRBMAMBEMMHT ACL eS, CHM OR MAR ICBC. Tee eT 4c Ee

1M CMI dh. RBMBORG Se BORAT E HHT,

{(a002 8}

(4. 25% WA OD SE it BE RR)

AREAL OF, -ATPY ~ VERA DY FO KRRF VIERA TAKPFRRSEOMHO
SERGE KARRI ASHRT AS. FRB RRA MRM VWALI, BAG

BRU/MUAA CREME RTTCE MCHA, TERM M ERA Ry VisMAle, HZ,

RR ELOBRIEROATFFORMRSCOUCTCERAL LUCHA CHS, FEOR MEE

BWC. JERIRRSL BP LE KAE RADE, VERMA ESE

Rik BUR CME Xe, BALE BHPOKRDKES BER CHES HARA AT

VeNVAlL AY cr AIRUM RSE REOM, CNSICMESNEVROABKAR CHS,
{o029]

JRE RAR wlk, SRAM ROLAGTUAVORERRAT 4S. HAIR, JEM

MER RMR Mid, ERROR, RAROMNGHEMICOWT, EBL DTHAL

GOLARENSEMEMERATSZTEMCES. BARMRRICBWOT. KIOFERG

VEE SMH Mlk, GR OUMR OAR PIE BUT. HBYC10%, 9%, 8%. 7%, BH, 5H, 4%,

3%. 2UMIL INAH OK BRING 6. BSERMBRIC BUT. REA OFRHME RRA RY

te, DEC HE 25%, SOURTSVOMBC BW THE Hk BIL 2. 38. 4. 5. 10, 153 1k 20

HHlicbko TWAS HATS. HE UW RMR BW CT. REA OFM RRM RK

Mik, DRC LESOM BC BOOTHE CLEAMUMIOAHDR DTM Ae HBTS,

HSM HMBRC BWC. FREER RAM, MRSC MSNTHOSRHO KC. Hot

Yd 54D 595BE LR R AK. BBYC35%, 30K, 25K 20KKHO KD SiMe S

0 SSRMBRMCwBW TC. IRE RRR lk, MRAM ONTHOSRHOR TC, TB

OY LE 95% 5 SKC BIEL EBB. BBUF35%, 30%, 250 1k 20K HHO 7k a RD Xe

%,. HSRMBRC BWC. FRM RRM RM wld, Hoth 55K BILLER A
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 Wo. ELSES CT 35%, 30%, 25% 1d 20KHO 7K 4) @ HA I EEL PE EM 5 OMe Bik Lee

Sa Glo, ENC 35%, 20%, 254 IE 20K OK eK DE RS, 

(0030)

AOR KRM RSBAOMME ee. VRB kao CTHSDRKRE CHET 4ATEM

CES, MAW. BZRMRRic BW TT. Riki, FARRAR RBKEPCHESHNS

o HSRMRMIiC BOT. RMI. MRR. MB ASMAR CHEE NS.

HARMR Mic CT. REM OMB RRR wl, RV FURKRRFYASF ER

CIRM HAMM e St. FRM M AIS. SRAM MSNTW4ZERORBE LCE

ASLESERRHAMAMCHOBS., BEORMRMICBWT. JERE Rinwldk, ~ I

EER KU YRBANVY OL, WBOVY OL, BBAVY OL, MRA KA, FE

ARAL DTDF RRM, VP YA bOHNV ROUEN SORBAWMMSEAR YD SRRENSA

o RANG RMR, CNHOOMRARMWMUKENSOHRAREM FOR Ya

YY CHAT A,

{0031)

SSR SRMR RIC BWC. AR. SEM bh Uv DAHA ENR EY FOR

RF YVASFFRAOPURGRERRMAR We HTS. MIE Y bh Uy DA, BESS

CH SVTOAEROPMEHY UY FACHOSBS., BPHEORMMBRRC BOT. JER

MeV bhUY Al, MUP SFY RURE PSF UR RPORSGF YY. ERK OFY FON

RFNMENAD-ABREORNA- AL FYSPVROV AVI ALD Sh4ABRDSBREN

4. MRM. BSRACHSENTHOSIDVLEDOEREULCHALRAHKA, BRAM
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BAe XG ROCEBDCKSA, KRRNCHARMMRAIHAl, ZHEOMBAERO

ENSOWHAAEELFOuRaAY ay CHITA,

{0032}

SHAR MWRRic BC. RRM. RV FO KSFVASPSFFOUERBMRAAD EH

Mea OE RMR RAM ree So. PMMA MELT. VR UY PREM

Al. 1DMEORRERROKRGA RORY FUORRFVYAPF RESO ELOMSBPSENS

eee eeeeEeEENAVYbUYIABRMACHOBS, BARWHRICBWT. VRUY ZAR mA ER

OEtycrF yea -A, EKO YT FOUR NVeEVO—AHPC), ERUFSY FOE WR

Fe Va—ACHPNC), 72 VBHPMC, RVUPIAVeEOY FY (PVP), RURAL YAY

IW CPEGC)., BUAFVAU-NEFVHUEL YIOUPEARUYROANRVY-DSEEK

SHO SBRENBS., ARM, SHBICMENTH4ZIODULEDEREL CHALE

SiBtK, MRAINIRBALS SOR cemexs,

TRAE TE SALMA XU IN AUIS BC Ro DH PIG RE CHO, MISIDOM DANII
fECHO, RU2DUELORDMIBBRCHOEBS, KRANGIBREWLFORIVAY

Cat Mle MAAS 4,

{003 3]

HARM MIC BWC. RHA OFM ER RAR MURAL DY TA KkRF YO

faiBeet, RRHWOMG RA,SMRAMNRMST ZIDULLOMARE RATS.

AI. AHH OM AIRS. BR. HEXMM AME. EXER EF Rie

At®y bh. eA ane. EB IK. RIAMRBKRMONTHSZEBOMOREARN MDS

Kk SHD SBIR ENZIDUELORURAATATEMCES, HARMRICBWT. *K

SEH IL. ME GATERREO DY FO KAAFY RTF RPE TS,

[0034]

Ae SEA OD SER ER RA MIE AIA, Hl AW, RR RORII HAD ARE HD, A

FE BA tk Ac HE OD Ek VE BE MA wetUS BYVAIO WM Mie t QT 3S 0 SRA RT
SKDC. RHR OMKMRISRAOBRN MI, IDX LOBRO TELM MMATSFE
RG ERER LAWHEAD. WS LORMM MC BOT. WHI. ERELCHA
LES. Mice RLUO SMR RI BWC. BRI KCHS., NS, BRAK CH
Bo

[0035]

(4.38 BMODMYFUARFYASTFFK)

LZYFOARFVIERUWE ReMiald. DY FU KRRFVASFF FRED,

ERYFOARFYATFE lh, poeeeeammaTIsHOGS, LYFOUARFYASF RU. BRENAZANAEACMERBMLETATEME€. Mvlkxoy SOR aG ORAM BME Mm ele S. MEU RMR RicbY eT. x
VFIDARFYATF PU. WREACLBAERM LTS, RAEBBREY FO ARFYAT

FRFeHEUL TMH. ERL FY RL VIDAL FPR, ARROVVOLRY FORRFYURTFR

PET SNA, RERORYFORRFVYAPF POMMBAREYL FOR YY AY CHA
¢4,

(0036)

BARRA RICBW CT. RY FUOKRSFYASPSF FU, PREY FU RARFYRTSFR

CH4. RRENELYFUARBFYASTF Fl. APGCPROPIBA1). VPDPRIABSDR

UVPGCPRROELWE SB DMA SHEZHDSBRANASYSA/MENAADT SA, KRMODY Fu

REFY Ck MI Ba, BH-ORY FOU KRRFYRSEETEMSE, RARMOTY

FURARFVRSCTCUEMCES, BMELW OU, APCPRADWMBSICHSZ, TYFUZ

RFYASF RORAUER DB lca MicHAT 4.
(0037)

MELB MRRICBW CT. LVF OW KARF Vi, RAMICMA CHS. TONMRICH

WC, (HRN KRMH) CWVSGRABE. DY FUASFV KKM, BSTZCLERBMLE
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DBRRMARD RADA LAYV CE eT. MEL TIL KFF RF RET aetyBROARASFPARRRM BW SNS., DARMWRERICBWOT. DVYFUARFY 85

%, 90%. 91%. 92%. 93%, 94%, 95%. 96%. 97%. 98%. 99%. 99. POX 8. 9%Ht RE che
o MFO eavavrtCMMlic MMT SRG. ZRYFURRBFYEIDULELORAL RE

AIM SRA EC LEMKE TAZRBOMMATFTAZATEMCESA!,

[003 8]

RYFUOARF Yi, YRROWMICHBUCTCARKMNLAABAKHE SOC LMCEHA

o SA PG RIK. CORUM SRA USUEN-RUAP UF VR EOMALSO. BEL

WEHMRER CBT. RY FOARF Vik, BHN-RUC-KRMEAT SA,

LYFMARFYVYASTSF Fld, PRB RMISHB RCH OBS, BBL Ye Bie

SNTWSEROWMBRCHOBA, BICAA GBR, BIR. ikem, WBE RO

UYVYERCMUMAT SHB RECH 4, RRRRUAEL,

[0039]

AHH OkSwW. MAW. BY FURZRFVASFF EMBRAER S CBB NTSB

elk, BOWER RS SZCEMCES, BNWMNS A20 eR CK SMI, OE

L< ld. WHIRL MATSE. RR ECLTHALGSIB, ME. FCOMROKRBRS Mie

BWCEOVAIAYMABAIWHUCRB CHZHBEERTSZELOR SY, KABOMAN

ORR LUCHA LHSINIX, THR. Ri(bKAREB. MB. UY. ANID Fy TVR OR

BMEEORMWO MM. UDA ORRM. KU POR, Foea. As

VBL VY POA VYF VP PUeEAYEB. FVUIA-NWHB. FVaNB. ENEYVEB, BRB. LY

VBL NDR VEYPAINE BR, UY OB OV Lae BOI, OB

Ale, URVB. RBBB. B-U-ERFUOFY AVYA NVR ARBB. CVUYBR, RRB

VU PUBL TaN POUR ARYAN DRY AN RY HB 1,2-2 2

V-VANMRYAB. 2-RE ROE Y DRY ANA YB AY PY AN RR 4A YL

BCYAWRYEL O-PFF7 RU VMAWAKRY EBL Ab EY AWRY, BB AY OP

AWRY. 4-2FUVEY70(2.2.2)-F 7 R-2-TLY-1-ANKRYB, FANT bh YR

37x anvFoe aye. LU AFB. tert-FFUVAR. OO VR. Pa

VB. AABR. FVASYRB. ERP REY POT hE. DP UF NB ATP UB, OY

PANE YVAVIP SVE. FTR. LIVER OAR ORG PCORKRBD SRB XH

240CH4S.,

{0040}

HST SRAMHE LTH. NOP VIELKRB, HAWR OR KABUL Ti

Mii. UVR, AVI ry SUA PRR, Pe. OUD Ne ORL RU vo

MRR. PoeA YR AF UY BH Pe aA FN Fae BB PUA NEB

Hi. PVR ARR PNR YERFL, VOY RR ONO VN ee. OP

AaVeyvm@i. UYOMB. vl, DVO. ORB. vo eRA. ee

@Mlg, 3-(4-t POV AY YA VRB BB. EO UD. BRB VY Pe

Hl. 7 RHR. DOU YVR ARV ANRC AY Ub) ERY ANAT

L2-L&Y-YAN AY BR, eeeEE NV PYANKYEHCNYLb). 4 POON YY BY ANA2-7 TRY ANA OR 4- bv

YAVAY BI.BIR. VD ry HANA4k FEY 4 [2.2.2)-47 7%

~2-DYV-1-WN HY RIB, FUVINS RY ABR 8-7 raeA YR bh UR

Mee. tert-FFUABB. STUUR. 7FTVIUYB BR. BABMIBL TVRs Y

Bo REPOS YT D7 ROR. DUFF RR APP UY BI Ve UNeE YVAN

SVB. + TRU. DIV RERUAR OUD BT SNS,

{oo041]

AREWOXSBSRMICKEN, MENTHSZAKE BARU BAT SZ CLICKED,

WEewcee RI SHeAZT LM KkOT, KRRBOLAWORN MBS Me a4ce

DBCXS, MAW. BOGCBRRAAT SKIRBALL < KEY Vo iBid © OF

SUE ICURHEUR REM XK AL AMARA HATCHER KE OMAM BT AT eK,

 

  
 
 

  
 

       
 

  
  

 
 

 
     

  
  
    
 

  
  

 

 

N
 

 

  

     

20

30

40

50

4502



4503

(13) JP 2009-519343 A 2009.5.14

 
RW HH CM CR RRA CR XKPACTOMAUM, HERE MT AD, BM

SWAMOM MIC KORBATEMFCES THEM KEDT., KHVBOLAMORN MES AW
SF TUEMCES.]

(0042)

MoSNCO4HKEMANR MOPS CLR KD. RRM OLSaMW. MAiFoYsu

ARFYATFRORBM IAB DSBETSZCLEMCES, HWA. KHAORLAD
&. PNMAU, BAI ERR TFT hUYDLIKBMRA PY ERT KAM OMB ST Ace:

2. tNSORBRN MHD SBETATEMFES,

[004 3]

KREBOkSAwMW. SHARPLY FOARFVASFHF EMBED CBBENAZAB SU, HA

WIM AT MOT ATEMCES,. MART VAUVROTYVAUVEMSRBeSORREL

CHALB4iH. AE OMANICBWT. KRIEF RUDRA, KBE RU, OK

MikAUIL. KER ANMY UA, KBE REPAY OL, OKPREY VERO, KR IEU

Fuad. WRB, TKBR(E SU OR, MOM PY ERY. RFNP RY, VRFNPE

VY, VEFUPSY, PAUY, DKS NP RY, VERS KH WVP EY, RU ERS RO

WPRY. RFE YYPEY, UYY, FUFRY, ANWAFY, AVY, NN -VAY

VMEFLEY-YFRY. PunFyaAAy, VERS HN SY, FaAAY, NAVY

VMI RFUMP SY, N-RFNVATINMASTVER SY YY, RU KACO KO FYREFNM)-Y

RJARYROKMIEF FORFN TY VEAUV LS OMAR, RMB BREBT =

VIREOREBT SYRUP ORB SBEANZEOCHS,.

{0044}

KEARNS RSM OBRENKSBOKB (CM, OKR(EW. RERMEAROR

BLA WMEILAMOU#RMM RR CRimhee STEM KDC. RPHEBOLAwW, MAU

VFWABRFYRSTFRPOSRBRBEBSTEMCES. MHEMENAKEBBIL, kK CHO

THKEWVUL, KEBBAM. MEUM KE. ARY-NAUSKUEAY-NEPOP NARS

Ww, FURERYVEEOTRY, FRFRERFRIVSYREOMMREA- FNM, RRS

BEDOLAFNEDHEEAWCHErcTHEEW., HRRBPARSHREE CHM AD. B
SicIG CT. MPL EAS RHUL TE EW,

[0045]

KHER ARBAUT OT SY eURR BRO (Came Rie eSc kiko TL RA

Oka w, PAWL YVYFORARFYARASFRPOP ST YVRREBZTCUMCESA, MMB

Wwe OTE. K. BROKE ARS -NAULSUEDASP-NBEOPNA-NW, FRZE

FOVSYRPOD-FNM, PEPFAR UNRLEOARVUI, RUPE YREOT RY

CORASWRABTSNS. AR, FL ASBMB ABTSCULEMCES,

MonNTW4HAKE MAR METS CLR EDT. BHEMROLAMW, MAR oCYFUA

RFVYVASFPOWRN MED SORBET SZCEMCES, MAW. KEBOMILAD
%. He. HAIRCUT AZTEK EDTENS OMEN MBM SRETFAZTEMES
®o

(0046)

ABMUOI GW. BARRY FORRFYASFF FOB, ENAKMIEUEAMWEL

CHACHSZER BM. MAW, SRAM ESC MSENTHOARMmMIc ko, HLL AaAw,

BEM O/RIUMEMPRCOBMEBE Ee AAT Zeb ko CkhAaAWERHT 4B
ABH CHS.

HALRB MICBWT. DYFOUKARFVASFRR MU, FARR FLORSKOR CH

S. WEORMRMRIC BWC. FARDY FUKRRFYVATS FORGE ® (RM

TA2VPARHF CHA, SBRLVFUKASF VBA, ZONRASHABNIBSBIED

ARM BIC AWA EN TWH, 2005F IZA IAHR KN RECA RORY Fu

ARF Y (Stable Solid Forms of Enterostatin)|] £3 BOK Be HY RRB 60/750, 207
SB lcoge l < acM SNTUS,

(0047)
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 (4. 435 U2 ial HER In Bl & & Ty AS HED EK HD)

HSABRMR Mic Bw. KRHA ORR EMER RMR DY FU KRRFVASTF RR

OSE GER IDA, MUEAPFREMDLORMERMRAM IETF ARKSE. HAI

HERR owe. JERE RHO Bik, SERUM REBUT ADI +THREDCHAS

[004 8]

bee rvavicMRk NTHOSKI. FRM RRM, DY Ta ARFYR

WeEOHB UC UMEBAKRSEE. PEL RI, PBT FORKSRES

UARFYCHSM, BPNRSIMMBRECYFOARFVYOMOBVISRSAL, Rous

VFUARFVIBCBMALOBAWE BAT SZTCEDCES., ERM RMA, 4

HICMSNTOSEROPERMIEMRMAlLCH OBA. RRM GIERMIEB IM SLL PB

Milc HAS 4.

(o049]

HAW Mic BY Cc. JERE RD IE, GB OMB OKAPC BHT. BBGC104

9%. 8%. 7%, 6%. 5H. 4%. 3%, 2H SC LE INAS TH OD 7k op RIN GS4 AR EAA © FEi PE RO A

Kye HGE ST ZOKADPELOCHS., BARWHERMiC BUT. SERIE RMA, be

CHE 25%, SOOM TONOM RK BT, DEC eB1L 2. 3, 4, 5, 10) 15208 Mic

bro CHKEHATAZAKRBEWOG REE BRAM MEHNIETADITHRREON CHS,

ME LRA RIC BUC. JEURUR PER Mk De EB SBUO MBI BUT, DES
FRANK MKcbDKko CHARM T SKB OG REE RAR ye RIT ZO

+HEEOCHS, BORRWB Ric BOT. JREMAN, SRAM SENTHOSR

fi OF GC. FATE 55D 5 OSbIC BELA, HEHE 35%, 30%, 25%1k 20K Tih OD 1K

DRG MSUAZATEHOJUREER RAR Me RIT ZOD THR EDCHS, BER

AER ICBC. JERE Ak, ME BC MoON TH SRO KC. HN 954hD55

WoB kL LEBA RM. BBUF 35%, 30%, 2543td20KK Hi O 7k op He WD XU | A EAH DO JEM

MEERA RMEMIEST ZORA DEEDCHS., HSRMBRiC BOT, JERI AIM

Alike. FA EE 54D 5 OSGI BILL KBO I. BUC 35%, 30%, 25%3120K IO IK GD &

Hen Ee FA ME ESM SOHC BELEB AI. BUC 35%, 30%, 25% UE 20K Tl ©1K

Se BDECSREMOIPR GERRARD eR ET SZOK TARE OCHS.

{(o0050]

HORM BOT. KEM OM RM ME NV OMAR, RAL ATLYy FALL ALY bk

All DAPRVA Doe owl, BRA, RORORS KBE EROMOAIB EG LORMKAL

BeULCMBTSZCLEMCES,

JE Me MER ANAS, ROPMeEee SHI, RRMA NS. SF
Rite MN Alk, MV F OARS Y OF) BU BUM, AOD/Rd Ry © FER Me Re TE

MGT SOM RUOEBROMB CHO ES.

{oo051]

LRYFWMARFYESMAE RMA EO. SERGE AM Me RIT ZERO ML CH

HBA. HABRMR Mice. Ble. 101M S1:10. FID 515. 441M S124 Rld2:

IDSVAGEMMITY FO ARFYIOMANTCHO.L KROUWZOMAL NICH A, OH

EOE MRRicbUO eT. Melia. M101. 821, 421, 8: 2.551, 221, P11, 112.5, 1:3

. 1:4, 15ST 1OCR MAIRY FU ARFYICHS,

{005 2]

REL WIEMBM RAE LCld, CHR KU Y BAN OL, BAY,

ERB AVY UA, MRIeeVa-W, FFARR, BAF R-N, CYA NVRO

EN SOBSWRAV ENA, ERGERMA SRBC MENTWSEROKRBB DS

$46 0CEMC#HS,

[0053]

JEU VETER OO AUIS. JERR MRM RHF ZOUK TP RERORCHRMCEELE

4, BAKWRRMICHBUOC, FERGAL. RAMRYMORBOWIGDSHI0%, B
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RERMWOBB OW 10D54908. RRB KRWOR BON 20D5908, RRAKWOR

BOM254D 590%, BKEARMORBOD5SIDS MIINDRCERT SA, PEO S ike
Blo bw CT. SEOoD Ae. ROR A RK OWING, 15%. 20%. 25%. 30%, 33%. 40%, 5

0%, 60%. 67%. 70%. 75%, 80%, 854M90IO CHET S,

{005 4}

ARB ORM RM. DEC ELIDOXEBSMBA EMSC LOA, K5RS

MBA ek LCM, MAW, BRIA. MAB HEB. Al, MBAIRUTNSOBA

MRE IP 5NA, MR IMORA ENPOUR Yay CHAT 4.

LYOLEANS, BHR OPFREH ERA MM, WS SHDORKMUEKRDEBABAM,

SWSR BM ICIERMME CRONE REROCLERRENDEY, FS, MY

SIEM LER AM wicMA XN ARMA, D7 R-AK SO KAR Al

eet,

{005 5]

(4. 55E OME RICH AK iAEH BRD)

SBMA RMR MMi BUT. ASERRIS. JERE RU PARMAR ENR DS

DARFYVASPFPRSOSREAR RAR eR4.

HAW RICE. FEMME V RUM 7 Al, BRO BR OKAHI BWC, BE

%E10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2430 UE IGA HO Ak a7 He UN SO SB ARE HA OD SE OR Hid HE

ERM RWe Ris oO +teeeE DCH, SBERMRRK BUT. JEREMY bY

BAUM, Die ob E254, SOHMUDHIOMBli Bot, PRS LSI, 2. 3. 4. 5. 10, 15

QAM KDR oCAKERR TSAR OFREER RAR De BT AZO +E

ELOCHS. PEUWORMRRC BUT. IERMEVY KU FAM, PRS bE 58ND

MicBwoe., PECLSIMMIAM CDK 7 CHAMAKH T SAR OTM ERA

Rye HUET ZOOM TPR EDCHS, HERMBRICBOC. PREY bh UY oad

, 4SH2BCMSENTOA RIO FC. OWE 5OD 55K BILLER AIK. BEY C 35%

. 30%, 254k 209RBOKD SMX RPAZAHAOIREB ERR Me RIT AOI

+DREOCHS, BARMBRIC BW TT. IRMEVY hUYy 2 Au, HR BMS NT

WARHOR GC. FAME 9O54D 5 5NCRELEG AK. BBHC 35%, 30%, 254 tk 20KK

WOKS LRMDSURAZKEAOFERGBERBRUKM Ee NIT ZO THAEEOCHES, B

SMR RIC BCT. SERGEY bh Uy OAL, PUD 55H BIEL KGS,

HBG C 35K, 30%, 25%1S 200K OKDe HO SLa9SCRE LKEHA

EBYC 35%, 30%, 254K1d 200K OK © KD XSAN O IER aE RA RR

BBHIET SOK +PREDCHS,

{0056)

JERR VT bh Uv 2A, SRBC MENTHOSZERBOLMREEY LU vy PACH OE

4. BROW RRICBWT. TERME ST bY PA, AMV OF VY ROBEVG FYE

POvVIFY, ERUFEYAFOENVAF NU NU-ARPORNAU-RA, FYIYROT

AYFALDSREZHRDSBRENS. AKM, 4A MoONTTWHSIDALORS

CUCHALE SHA, ARAN ISREAE SOM BUC EMRCES, KEMGHAMR

M €NSORBRAREROCNSOEGRMAKEZEUFOR AY ary CHATS.

(0057)

HARM RMIicCBWT. RY FORRFVYASF FOR OCRAEBRITAOMYV UY

FABRMBEMHM STAC EM CHA, GHABMBRRICBWT. VRUYF7ABRHAS

WB AICMATFATEMCES,

Mil, MBANMERMBAATUNBCHr CEES. VRUYZAAZRRHARODBALS

ACWTHE EY, KMEVbFUY TAR RMR, BHM OFRHEE RK COA

cae CHO, BAN EMB OBR, OBC LE -Bi, BRI NKERKHNEHREE

QOEBRAICBOVTWOCTE ED, BANEHBOMEL CTH, MeET4ZCLeS, AMS

FYRORBUIVP SF VRE ORIOFY, ERUEYFUeEW AF NV eNU-KREFOUN

OAL, FVASPY ROP AVF ALMBPSENSA, MHEOSAN CAB CBATTH ICME
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SNBSHWORRANEVY RU YD FAR RM BI. BRAC KORA CHS.

(005 8]

mie MICRA XNAT KV Yy FABRAORANG ie ARI. BR ENS RO
    

 MHD bMANISRMARSURARBAL MOKLeaMOIE HM ld HRA
FIO BRUM ko CRE ENGS. UML, PERC BOT. VR Uy FARRAR

OBW, BOM 204v/wP SMW OHwW/wCHr THE KW. ORR ICBWT. FOB, HO

 30%w/wa 5 W5OkW/w Ho TH KEV,

(0059)

SOOWWAMMSENTHYO, COMBPORMICEMNANE4A. HE O BAERS

SIO DIIO BEI, HM MIC RM SSM NDE OMA OME CH 0TH KO 10
o COMA KCB TT. FB, RAOKRRARMORD CHS, ~BRicboOT. WB
Aik. HUMIC HL CH 108V/URMORRELAT STENTS BS. MOWRY T,
FMW SAR OR Bk. WMSbw/w RH CH TE EW, FSU MWORR BY

Ct. VHB. Mltw/wRH CHO TCEEW, COMAR Ric BUT. MALO Bie Bid

. M0. 54wW/ wR CHo THE KY. FMA OBRE MEET SL, TRH ORD EOE

MRO OBDMEZEANCBWSENSA, SS OMKERABEM RICH UT Y RIB

SnRARERRTAAN EP AAMOMEL TK, Me SoC ke. VERO, VV

VERY, FYU ROW, VFO, VF RK No SF, POM RK REP VA
Any nyt, kKRIEEY Fv pak > eo. EW HD808 Los hr Va-—nv,
HOPtY, RUPV eo WW, VVERH-VOPMAEBIRA, FTVI-NM, INA RR 20

A, FNA-NY ay TF, CORK FNS OBRSWMROASWASWTWSENSA,

{oo060]

& SRR Mc T. BANK. A)RIO -RD 6 PIA BENT SICBRL T.,

RA te HBLIME RHT 5 OG THER CREL TERS. AD/tk BBY AE
PICBOT. HUSK ABR OAMOKRSIRULT. HAR EA OMHRO/REDKO
wie GOURMET EE LOWM/NTOT 7 RMRT SOIL +O ER CRELT
BEW, KONAZTULPBEENZA BAMA T ZONK BER EBS BOT BAllt, SB

AKAGI ROU ZOP OD BMOBRE ER EORREBAIRELEAS, LDL. 4

#ld, ME OMBADRTRMORKRK ROW. DRAGBEMZO BABE

BKEDBKAAICRETSTCEAMHRCEO,. EC SICMBR ADEM ORREIBUT 30

BANE BARE T SCL ADE CHS, BHM O-RMic BWC, Ye O ap Balls,

HOMw/w 5 N60bwW/wC HoTBE. HMORRK BOT, CORE, H10%w/waH 5

HI 35hw/wC Ho THEW,

(o0061]

ROR MERO/MUMKEORVAIM ESB LEH AAA OSE LY BHR /

RR POT VERT SRODOK SBS BNR, TER OMALE. OTNDOWND

AM RAODWUAMO-MORIMAOBDICR LC. MRAG RY BRE MET SO le

+HRSRCHICSHASZ TECHS. RIM O-BRI BOT. SBMA. FiO

Ma MO LFOKSIRAMAOBREARSNKB2OPTMMeeSOT ED CES.

HRW DYER ST ZO DER SERA OP RRO. Ble UK AK CY RAM 40

WHCEA, MAGI ROBDEAHYN4AD. -BRICBWT. PAN OMALOZEls

, SBMS OMB M CWE CMI HE LE MAN CHO THE KY,

(0062)

ARH ORICA EN ZBI. VR UY ARE RMA ORD RODE<S Eb1IDOW

Ma cmA TT. ARMM NS WAVER MT ZRH, HBMHECTCEBE

AywmmMeeoceMexs, 4SMARMAOMLEUTM, METAZCLE<S. SHR B

(‘LMIL AL, SARS RI, AM BHEAIRUCHNOORAMWEESVPSZTEMCES, TCHEORM

MUO ARAM ERE NTORWVMOBMAIOR ANE HI, 4RAMCOUMAMAR

OAM MBO RM cto TRA RETS.

[0063] 30
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 HARMRER ICBO. BPORRCMKHRIAIA-KF eV AREA TAT EMEA. HZ

2. BPONMMRKMA- FeV FRBEAT SLE, KROWBADR AMBIT 4Oe

MikbRlaMblo Ack RS’, FHM, 4HBI-FUVTFRRONHK BAT AL

. BOOM BRR DY 5 ORI, RUCOMREL TORE AO BH e Bik Xia MASS
CHAMAKH 4. MAT. HRIA-FAvT7ls, BYOSCRBMAA OT BAOBHe Hit

Rim dl ¢Sce NCES,

(o064]

ASW O BRM Mylo BW CT, FM bE POLY FU RRFVAIGF FESS

o SSRHMBRIC BWC. FIRM, IDM ELORRELUCHALEBS HAL MB AIM id

BRASS SUSUCENDCES., BARMBRICBWT. IDU EOWA, MBAR

HRA Se EPOTRMERMAD SRRI SCHED CES,

{0065]

RRM SM MALE UCM. REIL A. BSA, Wea, Mai Al, AIL FUR

h{ESI. RLEERA RTA. Sak (kal, BM. BEAL RAS AAA, Rea, Dieikal,

Sal, FAA, WA, BBA RO STNS OBAMAS SNS, RMAORAN & MR

RUSK, ABC RE ORME ENS T4ZROK, YRAEMBRCES,

(0066)

FIRM SOCEM CE SIDORAN TMI MAlld, KUFDeRUE CHS.

LT, TNSEOKYVUAFVYVLUR GE. BREN RREDSOABICAFRU HE CHS. MME bY

PFuUeLUYUEOME LTH. Hw, Ri, RI. OK RiehaK Rem.

SERURPBRUPULUEROMIBIEKUAFU RU FMB 5ONS, BARR UFAU HY

ReEUTIH. MeNAMI ROOK VOUT APUSYShee

Vy RUE AY MBBPOV ATV LOK RFE PY PeEEA:

AD Y Biss t VU PineeeeSS
DAA MARE VOU kK BE ey SD oh: AN RROBMRA CXSeetabs oh cokes tehde Be OFUw b Oho ODaE Ie eho SAREROU MBM RY
APFUAYBATV LUM FVAFUNEBAVEVMIRUATY SoU RDLILy OS
FAVMBAUVEUNMSFUSD UY RETF U RUN RUA L eB Ue UU

VBEF7ULUNMIRFUVUUS EYE FU RUNMSRUAPUNEB/APUYERE TU eUNMIEY

DBPVVE/APUYR/PVUVYBEFV EVD VMIbUATUNEB/ATU VB/U/- VE

FYRUNMIRORUVUADTY VB/APFUYB/AF TV VYVBETFU VP UNMSB ToS. Mh

NAAEEUAYVEVEFEVLTH. MABRY FV IA-WV{(EF VU EY FCGelucire 44/14, 6

elucire 50/13 UGelucire 53/10), VY LV VYEBFU YY BE Maisine 35-DRUATU NY

B/ATYVVBETU LU EF MBWSnNS,

(0067]

HARMMic WC. FM. IDK EORMAEA Zao, SACRA BHA S

LU, BFKER CHER MEER DEP 54. MRRHORMCKE<K MEnNnTTWSE

Sic, [Moke RO MMH! EM SAB, AWN CHS, RAHEEM ELT

Mae S SRO. (Awd, Ml th, BE  ld BF Ok TE RR OD Oe OFtc JE A EB EE

Bkwoekeo, MET NE, AMBRE LAwi, HMR CeO Nee om.

AAVEGHECHRILA WOMAN SAKEROMMAES RADU AZODIKR<K HR ENTH

SRR NSR- Bld, BARE-M ENG LY ACTHLB) CHS, KDKWALBEHE EA

SAMA. KORE D ES. A OBBREDEOKREVOWMHLT, £OBW

HLBig RAS SRMIL KO RIKER AS. KAMA ORR BM EOREY,

[006 8]

HLBWRAEMBATPELCHAT SE, ROKER MEA, ~~ ick, LB AA

1l0Oe%MBA SEAM, MOUMNLBAT-VE—-Ric MACOS EOP RAYE, AF AYER

mE TA VOELAaMChHALBAZASNS. Mi. PME AMIE Ak, WLBR AH 10

Kiwi OL SMCHS.

[o069]
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WKM AMIRA. BRM BU SHRIBO BIKER IG TERI CHO

$A. “SRR MBHaME. PoAaVIEL AF AV. MRT AVE RIEACA VE CHD

Ban, CO CMIETAYVEBKER MIG ELCW. EMULE KEDIC. CNEOTI

AA YERERG ERE HR IC ULBASN I10% BAA, MAKER HARM ORA

Wo RRA OMAANIAENA,

Ric. WM R MEA, BRAN BUSPAR BKAEROMMER EH

HICHOBS. MUC. FRAME RAMA. ULBON 10K CHS, MMR

HEHEAMOBAMEABWA OMANI AENA,

[0070]

HARMAER CBT. FIM, RUT bE VIER e eo. SACHA

MAE LCM. 3 U YRBPEG-8, 4L TY RPEC-8, AF YU Y ABPEC-8, AL 4 > REPEC

-9, DY YMEPEGC-10. 4 UL 4 YRPEC-10. 39 U YMPEHC-12, U4 VY MEPEG-12, AL

4 fEPEG-15, 39 U YERPEC-20KR 0447 VY RPEC-208 BWSEnNS, MEM A FH HE

BRUT REV ILISMMEY RAF VARA OMA R2ACRT,

& SRAMCC. FRIIS. PECRSIAME VY RATED, AA CHK A BIS

hALE DC, YOUU yRBPEC-20. VtL 7? VY BPEC-20, YAF YU VY RPEG-20, VS

9 UY VY REPEG-32R OVAL 4 VARPEC-32R BI 54,

{oo071]

MULT. ZOU EOREYN ARAMA ARORA Bt RAISALO BG wt A 5 HA

MAA CHS. WSC DDOPEC-MREL AT WM, E/DRAFNEVYVLAFNEDESY

ELTHIRENTHS, RROCARIEHEAEAMEEL TH. HLBEY, Yau VY mPEC

4-150;€ 7, YOY Y Y BEPEC200-6000; (Stepanke/. YALA VMPECI-150;E7. ¥
AL 4 VY REPEC200-G000;E/. YA PU VMPRGI-150;2/, YAFPY UY 200-6000

PET HNS.« .

BASPECF UL O-— VHRR R ATMEL TIM. PEC-20079 UD YVBFU LUN, PEC-3

OFTDUYVERTAU RUD, PEC-4079U YRAU LU, PEC-204 Lf VB FULUNR

OPEG-304 L4vReFU LUNASSNS,

(0072]}

FUIA-NVRESMT VA-VERRERARO/REKA(EMeEORBe EDT. RK

KER AKEOBRRSS ORMBEAM SANT SZTEDCES, ME-RMM KR, fi

Aken SMW. EVV MwaRE KBLey Lm Moab hve aya tT, eR

ty Vi. S- LRU, BCMA LS SROs CON RHA MACKS. PEL VA

—vweULTH. FYVHU-NW, FO¥EVYAFAYA-NW, DFVYAVY AN, KRVYVTFL

YIFYA-—W, VVER-VRORY RLV AU E-VABW SNS, THSEOP VA-—

V-wHLAF VERA MMA OM CL BR LMR MER TE SIL. PEC-35E VY > Wn

crocas-35), PEG-407K Bik k WY wa (Cremophor RH 40). UAL Y AEPEG-25(TAGAT.RT
M.TO), PEG-602-—-YY7U&Y EF (Crovol N70), PEG-60FR Bk mh (Crovol A70). PEG-4078—

ds KH CCrovol PK70). PEG-50t VY Y 7H CEmalex C-50), PEG-507k Bik & VY wh CEmalex HC

~50), PEG-8HA PFUUVUSZAPUVSFU+4U FB (Labrasol)WUPEC-64 FU VB/ATU YE

Frye) E(Softigen 767) CHS. TOMOME LW Bi te Hime MAUI. PEG-5k Bk
EV vin, PEG-7TKRM(EE VL ih. PRG-97K REE VY DY WAL PEG-6h Y © oY jh (Labrafil

LRTM.N 2125 CS), PEG-O## Bk i (Labrafil. RTM.NM 1966 CS), PEG-6#)f~ WH (Labrafil.RTN.W

1944 CS), PEG-64 ) —7Pyh (Labrafil.RTM.M 1980 CS), PEC-6% —7F vy -y Hh (Labrafil.R

TH.M 1969 CS), PEG-67k Sk v8 — Jy KI (Labrafil.RTM.2130 BS), PEG-6/S— JsYh CLabr

afil. RTM.N 2130 CS), PEG-6hU AL 4 Y (Labrafil.RIM.M 2735 CS), PEG-8h Yo

+ jf] CLabrafil.RTM.WL 2609 BS), PEG-202-yYy%7U#Y KF CCrovol M40)&% OU PEG-207 —

EYEPFY RUE Crovol MODEW SNS, COMBORMBUE AMO Mick, URRY

ALD. EL KS OBR CAS YEO SNS. LEMOT. ANYMh AT eV WPEGC-10

OOCEastman® 5 KER RRTECELOTNESDERSYORG(tiRIE EAI

HO.
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[0073]

FSMMBROKRVA UV eO-VEAF VE, REMIMRAMETERN CHS. HUF

UVASRRB RAF VOC, PELOMMER MH ALE LT, TEP B RUT Ve

YW (Plurol Oleique), VALTYRMRV FV HU V-2Nikkol DODOREURUALAY
BRUA VY RU V-10ONSVW ENA, BELVMKERMBH ALE LCM, DUD Y BH

UY FY eV IV-110(Nikkol Decaglyn 1-L), THAT VERY FV VU WV-10(Nikkol Decagl
yn 1-OROES, VAL YEBRU AU eV WV -10(Caprol. RTM.PEG 860) 2 #IP SNA,
RYVVYA-VBRU TU LUN Polymiské ME LWORKER OC BRMAl CH
4 BPMERVAVVLVUNTAFNOMRRUNCHT.

[0074]

FO¥VYAFAYIA-NVEMMBLCOLAF VA, KRHA KBUSZHAKCR BCR

HICHA, CORMINMAIMiC BUC. MPELOMMERMBEMEUTH, EY ODY

Viera eLY FU a4—WCLauroglycol FCO), VY /—-VBYOELY Fy) A— NW C(Prop
ynuls), €/ FLAY RAOELYAVYA— NW (Myverol P-06), VAP UWER/Y ATTY
VRP OELY YY A—N (Captex. RIN. 20D ROY AI RVYRAIELY FV A—W Cap
tex. RTM. 80D MBWHNS,. CORMBEAMOMZRICART,

[0075]

BUC. FMAM MOBASML RBM ICRU SHAH CHS. Hie, FORE YS

YI-WVIRMRBCAF VEAP YU BO WVARRRRE LAT VE OURS WA oF CHO. MSR AY

AFAR CHS. IDOMELDOBAME, FOELYAYVA-VEAFYVHA-WED

AvaAYvYMDAT NV CAriacel 186) CMR ENSZ, THSEOR RAEN OMe ARICKT,

[0076]

Rica AG RMA, EVROVIVCUFHMCHS, CNHOOR MATER,

ficeCHS. COU AMMICBUGZHMELUOHMMEA MBA ELC. ELS

LaAVEBZFUHUNM, UY JS -—NRBFU EUW, FOU RFU RUN, YOUU ERG

YRUM, PALTAYR AU LUN, EV /YALATYVRBAV EU, APU NBATY

VERTU RDM, APUNMRBES/VY FV VEU FROECYV ROY T VRFVMEES FV EY

EFARBWSN4G.

[0077]

AFU-VRUAFUO-NOMBSARMS, KHER BU SA Ice MERE CHS

o CN SOR MBH AK. BkKHERI HME CHOBS., KAM GABKE LTE. KV

ELRFEL-YAY I-VEBAMBEIV SENS, COMOKRRNEHMIAER MBA. ILA

Fu-NVCHA, COMOKBRHGHMKEA MB Mak. PEG-249 LAF U-NVL—- FW

CH.

[0078]

ReA Mw PEG-V VER YARAT VAN APA RECH OO. RH CBSA meA

LOTO@AICMHCHS, MLC. CHEORMBEAHMKE CHAM, COHROWS

DDOMWERMIEMM SMA CXS, PEC-VVERYVIRIRBLATFVORC. WELW

WEA MEH Ale UC, PEGC-20H8/7 99 U VBY VERY (Tween-20), PRG-205 / 78

Witviby VERY (CTween-40), PEG-20E/ AFPUYBV NE SY (Tween-60) RUPE

GC-20E 7 AFT UVYEREVYVCRY Tween80 MHIP SNS, THE ORMIEH AO Gl eR

121 ART o

[0079]

RUDFVYAVA-NVROVVENVPVI-NVOR-—F Wid, RMA BU SEA ic

McAACh 4. AAGMMED-FVEUL TH, PEC-34 7 VOL —-FNWWolp

o DRUPEAS YY VE-F NV Brij 3DABTSNS.
MOLAPT Mia, BHI KO SHAH BRA RRM CHS. COMOAM & HK

MSM RM AE LCT, EY RVSFYRBADTA-AROE/JIYVVUYRBAVU-AMSE

FEnNS.

{oo080]
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RO AEY EFL Y RU ASL APO EVL YAP UV VI HKROHKE ABMHY SEM

RB CHA, CHHEORMIG HAI. Synperonic PEYUV—ACICI)sPluronic. RTH. YU
RACBASF), Emkalyx, Lutrol (BASF), Supronic, Monolan, Pluracarek (Plurodac® @ @%
MAKA CAPA RTH SZ. TNHSOKUVY-OUMAM BA. [FOUL —(ploxa
mer)|(CAS 9003-11-E)CH4. COMOAAGZAMIEAAE LTH. KRO+GY— (polo
xamer)108, 188, 217, 238, 288. 338R&U407 PEWSNS, COMOKRE LU WORMINER

MeteE LCM, ROOF YY —124, 182, 183, 212, 331M 335M enS,

foo0s8s1)]

ISAM OV VERY RAF VA, REM BU ABRAMCHA. TH

FBOLAFVOHC, PEL MIBEAMIBHAE LTE. EY ODD VRVYVERYOA

rlacel 20), BA RVIFYBY VERY (Span-40), ES ALTYBY VE RY (Span-8
OO. CY AFPUYVEBV VERY RORUVUAFPUVRVY NPE AY PEW ONS|],

[008 2]

(RMP VI-VMEC,~C ERB CC,~C, DEDLATF VI, KRM BY 4S EA ice
MERAMIEHAM CHS. TCNHEDLAF NOC, HEL MME RM BEALE UT ik,

ALA VRBO MW (Crodamol EO). TV AFVMA VAAN CCrodamol IPIDROAWVS

FYB VY AFae NW (CCrodamol IPI)ABWS5nS

{008 3]

APFAVML. VIAVERUMETTVERAMIER Ae BOT ALARA

SEI BU SHARE AOKEAR MA ALCHS. MELOY AAVEA MBM EL

Cla, IWR ROMER MBAT SNS, ARAN, HELO TAY ER mae
LTE, tTEAYVMBTRUIL, 5) VERBS DY, SIV MYMIAY YRS RD
QI, VA DFMAVRONDMBIRUDA, OR NVR RUUD RORD IHeS

LUULDBIF SNS.

[008 4]

PKEAMIBHALE CA YVEA BER CH OBR 4D, ENERMTDAELTBAEOUTEMTS

*¥4, @ELWATATYVMUABIAE LC, PEN PV ERD LB RAR OteOw. PUAR UR K; SUSU MROLORB I: PRAM. TFVANTFFEROCRY
AS FeeePR/7B. FY TATE RRORY ATS ROTU*YU FBRe
ASSL VP VSS SY -VAFU RU POECS VS CF VIEBABL AF NSAP YAN
Pe)EISTFV) ROFPTOMIRAG UIT VE VRS P VE VBP oe LY
FYA-WwivvuFYROKBIELYFYSUY EL VYFY ROKR PY FUSUYY

VIRBROtNSORBALIU VIRB RUEN SOM BAST V+EO:

Shae bhPhRUYASANAFYISMOK ENS OBAWMDEWTSNS, EOMELY

AAVMAMBRM SUCK. FAH. ROK TOM, AUARUR BK ILD YE FY YU

YuvsFy., UVIRB. UYU YRARUtN SOR BHAT AieSBHB:
PEate-bhPRUUASFIB? YVsel/- SHV RY OES DPF VEER A
FMSAPYIANMIEES FUE PEL -YAYVURU POPFLY RUA VIANA FY;

MOMEN SOBA DABONS,

{008 5]

KDAKMU,. SRARTAVUER MAE LUCK. by FY. UYLY FY. RA

JrPPFVYUNMAUVY, RADY FVYNERS HVPE BY. RAI VP FYNAY HUW,

PFVYYB. RAV PrP FY NEU Y. UY RAT FP FYNAUDY, UYRATY FY

VERSA VP TY. UVRATD PK FYNA YU GOK, UY RAD PR FY VBL OUR

TRPFVU MEU YY, PEG-KhATDT PV FVYNEAS- VP TY, PVPRRADV PRP FY NV EAS

—~VPY. WBRBOABMLATNM. AFP UAN-2-3BYFL-b, ARBAT TV UAW

APY ONMIEESFPYVGVEL ES/VYAFU RU FOES /VYP UF VIC BABRT ATH
Y/Y IFU EU RFOVIEYBTAF NV, AU-NVMIB, 2yo IWea
UBM. StRYI-VBR, FOUSASY IO VE, P/F taya,
PuFArPY IAB, FAVA PAY I-VIAVANT Pee VY I~ NE
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la VV PA EY IB. ZU OU PARE TY AONB. FV ADV PAS

Ya, aUae yY, UO VB NRR FN, AT OY BIB, DTU NE

Ho WAP UY BIBL DU UY BIR, TU AF LR NVR FYI FLAY OD

Y/— VIR, UY - NIB. UY UYAPP UVR THROU UN, Ra

FeV. RP¥atr—hk., PVR AVASFY. NVA WARFY, SVARAWYH

WAFY, UOKTNSOBRORAMMBETSHNS,

[0086]

ASM OM MMO AG, DES LE2DORMAMAIOMAVESOCLEACE, FE

DDdmCKeEEIOMM KH CHA, —HHMMRI BT. KRHA, Bk CH AZ20OR

MBAS AA, AMARRMA. DEMME N TWA. BARR CB

WC, HARE, PE CLEIDOHMKER MIRE RODS 6 £ E1900 BtREA

wea,

[0087]

SACRE RBM AE UTM, PUTIN RUA FY RF LY VIN ENV EFI

ASAARe >: FU VO VARA ATVI VF VEEP VU PONT AT VRRP OW

A WVISAFRE RAF VSORVURFL YAU I-VIAF NIRV TF LY FV AW

Fy eo WVBR AT VIRVAFAELY AV IA-WVRME AF VIRU AY Ls

LYAVRU RISES /VFU CU FOURMBB A POEL YAU AK NYPFUUEV EGY

VERVIBWRLAFUVSRU ATELY RFLP YY VERVE AF NS RU TEL USF

LY-RUAFYIOELYI UY ITI RBAAKS LATVIA, aK Ara

VBBASDATVBL FN APAAF VEU EIRUSEEY CFL Ya ROR

YREVURFLVK (HMB ONS.

WM SRM IBERIA, FHKE READ EG, RVUA-WE, WB. FUeUR

, Mei, RRL M RO AF OU-VEORGEEBAW CHO BS.

[0088]

SRW AACR BCEMIE LUCK, SU AFYRBSAL AVRO DULY BO,

FPVUYVBIUSVSRF VBI AT TY UY RPECI-4i At 7 VY BBPEG2-4; 7°99 UD VY RPEC-45 7

AL YBPLGC-4;72 AFPU VY RPEG- 4S VALTY ABPEC-61Y ATP VU YRBPEC-63Y AL

4 » fH PEG-8;PEG3-164 7 > WAS PEGS- 104K Se ifk kw Y YAS PEG6G-20b YD Eu ay yh PEC6-20

Rak  PEG-62 U0 — 7 Wh; PEG-6U —F v -Y WHS PEG-678—2 4% MH PEG-67k RES—LKB:

Mw kOvVER-VOPRCAATUYR/APUNBLUAUVEYD EL EYL YL. RYU

FRG DAFWMIY, FROAF PUY AV ATP UY FLEA APU

BIKA PUVYRAY SRV AUFVM, FLAYR. AFP UYBRKTV AFP UVE

BROUAY RU M24 AVY RAL A YRRVUAV eRUNNOY AL TY BRU FUE U-

BV ALAVRERVUFURUNV-BChUAL A YRBRU FV EU NM-1OY AF PUY BR

YF VY W310,~Cy SMB OFOELYAYVI-VEP RAV LAFMiCy~Coo ABR
HODES AU GUU Rile~Cop BOP EF VEE FU LU Filg~Co ft HMOV TY
eBURSE/SAFV CU FOUORRBBASY FU PU POR MBB Ba ALP AyFa-NVi7a7k

AFO—WsPEGS-20A BAF W—WIPEG-6F bh. AFURAF PU YBY VE RY SPEC-6

FROAVLAYVBVNVERVIESIUUVY BV NERVES AVE FVBEV VERY:

EY, RUAVAYVBY NRE RVIEY. bPUKRFPUYVBVY VERY IEP AV AFT YU

VEBV VERVE RFA AVERY VERVE C AF RAF PUY BY VERY SPRG2-54

Lam FW SPOE2Z-49 9 Y VL FWIPEC-2% FV LFW IPRC-227F 7 UNL F

WMiVRFPUYBAPO-AIVYVRVAEFYRBAYVA-ALAVLAYVBLF NTU AFY

BrvPOeUWi NV Fve*evPFUeENW VK VBL F VIDS HK VB Poe:

RORUEGV-—PMEV SENS,

[0089]

Bawls oC, BHO RRM MMi. RAIMI UFU EY FOMRMAO BBE

RMEXPAZRADXEHSILGEMEMBC KD SUC EMCES., PHAbm
ZA4SBILAMOMEL THE. DAI W, AV PURI WwW, FRI HM RY YN
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 med-wW, zrFEY,. FYVa-W, FO¥VYAVA-NW, FRAVVYA-NROFOREKPea, MOREY AY Lo YUE ROL CochRoe AERO
Ww VRFNVAVVNERL BRU ZFEY FV aw, KRVUFNELY FV A-N, KRY

Paonvryrva-W, ER REY AFUOENVAFVUNA-AROWOKNO-ABBAK, VY

DAFFARUVUYROYIAANFHEARUVY BRAKE LEOPTVA-NVRORKRVUA-NVIFF

SeERUTIVIUUVP VA WPECE— FW CTetraglycolO & uh & CBASKD 5 HBB Ie A
BARR FU AFI -W)MaA hE PECUnion Carbide EEOBAM 200D5

M6000D KRU RFLYRVUA-WOTR—-FNMi2-EQVEY, 2-ERVU EY, 6-ATAGD

FRI NP VE VEOUEY, NE ROSY YP VENER YY, NP VE VERUR

VON-P MVENAPADIRR VAFUVP REPS FRORVEANERVYD FY RED

PHRRPIFOPCAYRMUPV, PUSPFNVATY BB. LULF NIRV BP er, hb

VDIPFVMIALYRBPY EFM, FULFVIUY weeLPL EYRE SV, HTD BTS

WV. eM FV, eee GFY. ES AFPVUYRMAFIeLY FV AWN, THe oebye yu-y, FI-HAFUDIbhYRUTOBEKA, FVA-KRVAGAbhYROSEORR. X-a-Seus KY ROZOBEARE OR AFNMIMOWYRFWVSP eI
FRE, VDRFNAVVNVEFCArlasolve DMICICID), N-AFUVEOY Fy (Pharmasolve

CISP))., EA AFRIAY, VRFVUY AV AK- WES LFV EL FW CTranscuto!D

m& CGattefosseDS AR ERI ROKEPOMBRNDH CM SENTS EO FB (k Al

DET SNS.

{oo09 0]

ASA OMA. AB CMA ENE LEOMMMOREHERMU/REMBES LE

AF YODIDULEDREMAMBIC KOS, PMeKEAE LC, RBA, BEA

eA, PTV(CA. MGAl, BMicMik Al, HBA. PAAIRUTNOORAWHABT SN
4

 

  

 
  
 

 

 

 

°

BARRE A. ROTOOBSRU, HHEOMLENS UL. WMeM RUT. Le

ILS SRBAICHS,. SRABMREATAZRMRCARELCTAA LB SMH Mi, SRE

SHCEKEC MONTH 4SZSE CM, MRI ALCLCHA ENG S. HRB Ae UTE

EVO ARB, BE, RRAAL, ARAL RESRERWOH CH SENTWS MOR

AIABTS5nN4S4, BAN EIRBAM EL TK. HeEUT. MET 4ZCLE,. MRAP

—AL, FRUVUVARAWRE YL AF MENIAL BRKevA A, LF NVAF NNN

—-A, kERFRAEY FOENVAFNVeNA-AL AFNMUENA-AL LFNVeENA—--AL

FUVERAFY RF NV eENVA-AL, ERO Y FOEeK RA, PRN eth,

YVRFTR, NAFRSBTE, EYREVAF AR. VUAPI, bah PCBS

, Ga ROR ER. PAYS, BRL Woe ty, A-AA, Ay AVAAL, XN?

FY, TMEV RFT RUDRA, PUP Ve FPoeP YY FV aT, RPV YAR, ED

YRYALB. ANB, RBERY, FUA-WBT RUUD YI YY, FYTY. PG

HAYb, BMV IAYVOUAPNVSZAUDA, BBY NA AUDL, BBV TAY UL, BS

FYRUFUYNU YY RBWS5NS, CHSOMBALE, BESTS Ee Me Mic &

SriMtSFSZTCENCES. RBMORBDRHM. -a—-bUvM, BB. BAM.

BMMIKENSOMARCHOES. RAMORAWZHALC. MORE ROMER

MiktTAeZC LACES.

{0091}

BEM. MF ORO BRAN CREM I CRAT ATE MAREK TSMR A THO

THEY. CHE OBB, MRC RRCZE SD, AGCBAKTA. RHA AL B

IKE BU’, MARU BR Re SO SMER MD CMON TH4S< ORR AAT
L

  
 

 
 
 

     
 

 

     
  
 

 

   

 
      

STEMCESA, SRREXSETZEROUORBE UCHALGE SIRE Ale RR ALL

CHART SACLE CEA, GFRlC KOCH. MRA, KEAIOABSST, MAWAAN

FMURURORMT EL COLRBORBNWERRTTCEMCEA, MMC RMBAM EL TH,

SOU VBR bUUR, FRae- bh RUOL, BIEAY Ay NATROL, KRUY YL

A~A—-b80, ES SOU VBYNE RY, FRUDRLANAFY RAE WENA AL FY
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RYAL, bhOHAYh. AFUENMOH A, BR TAY OL P NMA RUD LL FRR
Vert ho AvRFA RL UY BOKBAAVUAL HIEYV VERA VULRORIEF bFUUL

PEP SENSM, FhoetcMECNEAYW. GRA, BRMOMDMAMAHACE SEDI,

BEAIRURAAOM Ae ebceAtzeS,

(009 2}

BREA. REAM FORMRERMROMAMT ZOK TD AREE CREM ORE

eMEX UPA RAMBRE NAIA CHD TK KY. MHRBERATZERBORBEL

CHALASMERIEAHMiC MAT SZTEMNCES, MH Mid, FRAABRE DTD

CHMASWEU CHET AZAMARA, COBNMKEBELY., BELO BBA. W25C eH

RAMA RAL, FM MRIELRORET SCE MCES. MOK RO YiAlic k

dD, RMN, SANIT OMMILBEEREB STEM CHS,

{009 3]

ERM MIURA SNTCOSMOMMANeSSHSTEMCE, CNEOMRMAV ES.

SRR CES MoenNneTHS, 4RRMA I. MARIA. IGRI. RGA. HEB

JEM). PABA. FL hia, REA, SecA. BR. BaAl BAA AAA.

@sl, FA, WHA, MRA RO SNSEORSWRST ENS, 4SMARMALO Ble,

MASN4ZRHORTMICHUTHB ADA RICWRE CES,

{oo09g 4]

ARN OBARk. AAPM MICO CKHHBICHSNCHOS4ZHEROAB CH OB

4. AMER, Fe. RUA ERAT SZ REPORMMSRRRENTOS4H

RMB RBRR SD, REM OMANKKBZLEBANKEAZONSYRAIEOIDO-—R

Wem. AT eVAICHS,

(009 5)

YYAFNME-AMRUY—-E-AAPUNVAILCHSBARORABAT UNAS POLRMRE

APF NVAID. ENSERIBTZEODOAKEROMAELAHTSHBIMONTWHS, CF

HEADS OHM N BRAT VAL, EAIOR MRM eHAT SEH. ERM ORB

ACT NTE RAG CMU SO. UL, MAR, BRR EBAST SEH

I—-FeveRRASFeEnMmMc AMT SCL KOT. BER OKMEEET READE SEK

SALBREAT AZT EMCES, HBIA-FAVIFIRVURBBIA-FAVAIBEORLEY

BI-Tav7, MOMBEMOATUNVNAYSCORMEMBORECELST, VREKE

FSEROOW SC DNO MO BRMY RS lCMSNTWS.

{009 6]

Ee. YV-E-AATULNVMHAEAEN SHAR, HARUM OMN SMT SEH

APRNVNABOE-ABAWUMRREAET ZEADWSDAPORHAMSENTHOS.

BAT VY -E- AAT ENA SOWA, MRAER ORIN ARAOMBICMULT

HS SZTCEMCES>,

{oo097]

ko. HR ICBOT. RHA OMB. AP ULNMFCHoCEKW., WORRICB

Wt, APM POF VY ATFENVNGCHDTHEEVD, CHUCAMOBRIC BHT. ¥

SRYUNT EVA, RMAVOFVY AS URNA CH DTH EW, KHMARRIC BOT,

DFeRMVAEL VUAFVE-ARAAPULMAMCHDVCEKEVY, CAMSARRICBUT. AT

evel. HAR AM ORD EMIET AR Hie, PRREBAEENAZY-E-RATUNY

AIG HoTHEEW, HMOMMic BOT, APUNMA, HBR AICHo THEY. &

BmAKRicBWT. AP eVAIE. BRM ORKAAKMERURRE PAR DOOIDME

ORME Socemees,

(009 8]

C4. 6 fal tk 4) ae DD

SGA HBR BWC. RL EY FO ARFY ATF EF OSERA

MARBURG REMMe4. PMMA OME LCE, VR UY PARK

Ml. IDM EOHRBRBROABAI ROT VY FOU RARFYASSF PRED LOMBT SENS]
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HSERMR Ric Bw. IRIE ADK, HA OMBOKRPK BY. BES

| 10%. 9%, * Th 6%. 5H. 4%. 3%, 2U MIE 1K EO 7k De MING SAB TEAAD FEO EEERM KMeHIST ZO PDRE OCHS. BOARMBMICBWOT. FEMI ADtik. DES wen FOUR TOID ME BWC. DACHBIL 2. 3. 4. 5. 10. 15R
M20 MK bE DTA AKERR TAKE OPER MER BAR we RIT AZO tHE

NCHA, PEHELUWRMRR ICE T. SERGE AAD Mlk, DEK &E58GKD ME ic

BW. DES LEAR INAMK DK OTA MS 4 OR EAD FE Oe he ERa

EMIT ADNI+tHEENCHSA, BALMBRICBWT. FREE AAORM wk, MS

Bl Man TWARNO FC. PONE 54D 595K BEL KEBAI. BBY35%, 30%,

25%ld200K HOOKIKSREMOUPREER RE Re RIT AZOe THRE

NCHS, BARMEMiC BOT. TEREMAD KRM, SRAM MSN TO4ZHINO

FC. AME BE 954A 5 OKI BE LEB Alo. HEY C 35%, 30%, 254M UE 2045 HG OD IK

RMAC AABMWOIRGER RAR Me HITANDKTHRED CHA, HBSS iii few

BWC. JERE Aplk. He5 SOSRIEL EB AK, BBLS 35K, 3

O%, 25% 3M 1k 200KHH Oka eX SL MO aBE 95K SSN BIL LEW Al. HBY C35

%. 30%, 25UM 1 20GKHOKDeEMDSEARBAOIPREEE RAM we Ra AOI

+RREDCHS.

foo0g9]

AWMBi BUS TV bUYIT ARMA) CODA, THA. RUA

JMU ROMOMB AM EMAS DHT, DYFNARFVYVASF FRED RMU BB SH

BCE MCEAY EUV ARZRER RMIT ATC EAMHERRU Ye, VR UYZAER

Mls, HBBCRMONTHOSHADRMERRMITAZTEAMRREBOVY KU YT ARR

ANCHO S. HBORMMRRICBWT. VRUY FABRA ERO FY CFE

— A, HPC. HPMC. 7 2 LP MEHPNC. PVP. PEG, RUPVA-—MEFVRUEL YoarS

ARUYROAWEY-DS5BRSZHYSBIRENGS. HKD. SRBCAONTHS

IDRMEORRELTCHALGSIAA, BRAIN SHE SOK RBOTCLEA CES.

{o100]

LYFRARFYEVE UY PARAM EL OLMM, TERRE RD ERT ZERO

CHOBS, HBARWRRIC BOT. Bibld, 10:1N51:10. §:1P51:5, 451 51:4z

2D SUV RV Y FARRAR Y FO ARF YIOPMAN CHO, ROUEORE

eM11CHS,. RHEOBMABMi BOT. Bible, W101, Stl, 4ct. Btt, 2.551, 261

. 21, 122.5, 1:3, 1:4, 1:5 RUTIOCR bh UY DAB RMA TY TU ARFY) CHS,

{(o0101]

VbRUy 2A MAIS. FEOyeBa TS DUCTDELL Ha CHA BO Ie HF HE
LES, HARMRR ICBO TT. VRUY FABRE. RRARMOBBON DOK90%. RRARWORERON1I0SP 5N908. RRBKRWO BBO20D590%, nn
RMOBBOW 24D5590%. RARAKWORRON SUDSHMINORCEETS, He

ORMH RIC BUT. VR Uy PAR RMB. RRA RM MOM ION 15%. 20%. 25%, 30%

. 33%. 40%. 50%, 60%, 67%. 70%. 75%. 80%. B54 NR U9I0IO B CHET SA, BE MoeAER ICBC. VR UY PARRA. SHBlok so CH SDEAET CMADKRME

MTADIC+HRECHETS,

AEH OM Mlk, HOR RRO. BEML Al BRA, HRA, Beal. BAL RR

4). W8SIRCBASLARERichoO*eoKeoTC EE CHA, YRERBBRORDE

WMROuvrvav CRIT 4.

(o0102]

—SRRER CWT. VR UY YARRA bE RoE Pour Veo - ACHES,

ARCA RRB Mee ROSY PoeRVeENA-KAELTH. KEMAH OHH ED

(RV, ELS I, 25C MC 24K CWE ENB400cps# iw, PIA IPH 15
Ocpskifi CHACODETPHNSA. FKELWVUE RUF Y FOIE -A’B, BAe
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1K. IHD EF BNH 2000008 bY Kw. PIA ISH50,000% 5150, 000X VE Vee

$A. HPC. PAI. Klucel (ABLE. Klucel (eiEFR OKlucel (8 #8) J FCAqualon),
& ONisso( )HPC-L(Nippon SodadO HM mS CM RNC A FH HE CHS.
(0103)

RMI ORMR RicCT. VR Uy PRB MAL YOO PEARVY, PAWL B-Y

VOPERZRPUY RR a-vrIaFFrAbrVUY CHS. PHBE P-YFAPFFALVY OF

ELT, RFW-BP-VYIOFHEARVY, VAFNW-BP-VYRPOUFFARUY, ERUS
YRPUPNW-P-YFOFEARUYCHPBRCD, FUIYN-Bp-Y70FFARUY. VN
RY M-BrVYF7AFEARUY, AWH-PR-YFOPFFARUVUYROANVAH-T NENT
—FW. MRE R-VAIAFEARUYOAWVA-C,. -PUEVEL-HF NRE SENS.
a-VAFFARVYOMEL TA, FuaYyNV-a-YIOFFARVUYROVVEY

W-a-YAUFEARPUY ABT SNS,

{o104}

ALOR MR RIC BUT. VR UY oA RAL RUFVA-VMIEP UE UE CHS.

RUF VY A-MEAFV eV PUL Ha, FU URUK VOSS LAFN, VEATNUR

UhURAFUVE, FISD FEBAH 200 56000DKVULFLYFUIA-VOE/S LAF

VROVYRLAFNEDBSMWCH4S, FNSERRVYULRFLY AY AWE LARUIFU YL

VDREOMDLAF NSH KOT. MESGHMORGe AO SAMMI hLAP VU eU-WVeE

RURFVUYAVYVA-WVEORAF MEK KEDTCRSZTEMNEG RSA, MEL U,. BRKIB

ARBB IK. 8~ 22, KOMELSU8~LBORRRF RATS. 4MIARORRMM Ee LTH

FACEARRBMMOMEL TH, N-LRIARON- LDRSNS, KRUVURFLY

FYiI-WVeEWHORVa—IL, MAZMIKVAFV eLA-WREVVER-VOMEL EOE

fRT AZTEMCGHES, RVAFVIA-NMEFVUY Fl, HAW, Celucire S & MiB) Cat

tefossc)O Mth CAa RE CHS.

[0105]

HOR MMR ctw CT. VR UY PARMA EKO FY LF VUNAU-ACHS.

RICH ARREMEEPOFY LFV eNA-KEVLTH. KERMAKPOHHEDE

WW, BEL I, 25CC TAKARA CME ENEMA 400cpsR BH, HAWN 150c

pk CHSZEOMBV SNS, ERY RFU VoU-Ald, MAW Cellosize HH
) CAmerchol) GO Natrusol Gi) (Aqualon)O MMHG CA FAKE CHS,
{(o0106]

A ORM Ric TC. Vb UY PARRA, HVRVY-—CHS,. ANEV—-ld, 7

YUVA A-KARURYREVAVE-VOPFUNETAFNERBRLETTUNBORD

FRRUVY- CHS, ANRV—lk, BA lECarbol (HE) (Noveon Pharmaceuticals) OB

ma CA FAH CHS.

{0107}

WOME L WSMRR BOT. Vb Uy PAR mA, EPO YY POEVAF NY
Wo-ACHS, HBSEBMHBRICBWT. ER UFYL FRE WVAF NV eEVA-—Al, AY

WORSE US dL 2HYK GC 20T BY TM EK Nie TE 100c

pski., kOMEL < KM 50cpsRi, MOMEKLS AM 20cpsKi, HA3cpsCHS,
ADUODKEDScpsO7 V-PeSOe POF Y7FRAEVAF HW eENU—-Alk, HMA
Pharmacoat (Hi @)603(Shin-Etsw OM MA CAFU RCH S. WORMRBRIiCBWT. Y

KUyvy 7 ARMA. BIR IEShin-EtsuMbMS A FARR I7RVMe ROSY FO EVAF

Webi ACHA,

{o0108]

SHUM OBMRRicBW TL VR UV FARRAR, KE RY CHS, KHER V ld,

Ml 2 iF Plasdone (Mi #@) SP) BO Kollidon( @) BASMORRA CA FA HECHS. 88,0

005 50,0002 VEYOFAR FEAT ARER YMA CHS.

RIO BMH Mic BWC, CRU VY FARMAI, BARE CHADOPECCHS. 4RMP

Ee LTC, H1,000, Vk YyDEH35,000F VhY, MAZAIPH8,000F VEY OF IBD F
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 BRAT AZLOMBPSNS!, PEC, HAI Carbowax(H @) Ow OMSL CAi He S

BA,

{o109]

AWM Blo BS CFIA Mid (FIRM) EOOABI. WAU, BADR Ye IEK

Ose. SAMBA M AAT eVAICHRNAAKHMAADUTEMCES LAW, BAD

HRMOBRBRU/KRUARSREMMXPAEAICMHETSREEMA CHS. KH lH

AXCNSACUEMBASCHSHAIRMEETIX, SIAIS, MM ALVA, DIRK, KR

BMAVY UR, AVE YAFVUNIK ZANVY OR, ANRFY AF NUEVAS

bhUUA, CiU YR AVY OL IK, SRE UVR ASoROY

Yd. FEAR AL LFMENMA- AL INMIRK KA AAU YY, RBV FRY

AFP UVIBVN FAV OL, SRB TRY ORL VU ROVEE ARDY,

VuvohkHV, AFMUENA- A, MRR VAH- AL PNT PEF YI, FUTY,

RAMP DEO ay PY TY, EM ROM RSM AV SNS, MEU a, ERED

SFA, DRMOKREERU/MUBMEK BREA RIESE ERY,

(0110)

HSAMBRR ICBC. REA OM RMA, REENMRIMRERABAEAOT EMCEE

So MEL, WME VISE AIS, SAN CAR MORMMEEY RBM SST

SMA KOM LRVECHETS. PHEKBERO/MREMRAARBME UTR, BI

Ald, PRB VO AL SHROUD YR ANY OL, BKB AVY OLR AREY

AFM EVO AANY IDL, AMBRE Y AF VENA AFRUGOL, HK FART

—AL INARA, RKIDR RAR, BK AFP UVB VT RAY UL, ZERBY TRY

Il, VURFEARUVY, AFUVEVOU- AL MRR VA KALKI PEP YTV

PV SY, RABE RV Ea IAT FV TY, EME ROMMS MEV SENS,

{o111]

MEL Clk, FA, ADK, -~-BERENSE, HPA ROATENVAEZLEO

GROMBICBAKCMAABTCE AS CHR EMELOMBMBRRKBSTE RAI TS

Dle+rHee CHETS, Kot. FAA. Rick, ARMOMIBREID SOMURE

% WEL UMSBD 530K BIO R CHET S,

{o112]

Baicmcoc. HAMA. BAW. a-kavyeo-wy, PARDNEYVB. NVSEF

VRP AINVMENM, FPFMiEE FOAL PAV NVROVFFNIteERFaOsFY bee

OME RAS FDIT RUD RP UP Y ROD VNB TRUDE PVT VYRED

RIB RIS T ANSTO hh Pv AVUY ROY AUYIF RUUD EPORR BBY TRY

SAPVIADVA, BVYURODBIF RVR EDBA ATF PUY BE EO MIA

KBeEUYRThUYDLRO-BREU YET RUD LER EOP AL WRAL RS

av—-hFRUYAROUVVESYERATF VE EOR BBA KOFU VY -—ROSYY

WRB TRUE LOHMMA MOM PO FY RORUARVIVL—-bREO MAR

GCa-FAVIMMSCBRENSZHWORRELCHALESMEM EE Si BEcEDS

XS, MAMA. ~-RUERXNALCERABICMAUAGMMRABKAADMMERS

WMRAIBMNCBICRATAZCEMCES,

{011 3)

(4.7K BRO AW RO MRK Oal)

DF ORMAIRENSLOR SY, RAK MSNTHSZERBORR Hot, aR

We Me SCEMCES,

“HERB Lo CHS PDRERBORMI Ho CLV FO KARF VRB TST EMCES

o COAAASHHKBRMic kD RBMSCMAAEN COS KE 5,494, 8948ie

LVF OARFVRBART SZRAOKRRHNCRMOMRINTHOS, BALMER HE

WT. RYFUARFYEAMAZTCERMHAKXEAAAAK TF RAR ED TEMH KW

ATEMCES(TONRAASHENK ESRC KO RAMBK MAKEN TWSNMerrificld

. 1963, J.Am.Chem.Soc.85:2149; Fields S ©iii 37, 1990. Int J Pept Protcin Res.35:16
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1-214; Pields5 © if

VFOAARFYVRRRE BR,

{o114]

AHI OR RMR MI, REBT STE RCH SD, MRMAKOWMAM, BK

WEI CK ORM PDE UADCANMCHOGS., Ko. WS DAORMBRICBY

CC. MRM A MKT CMR ENS. UPL, BHM, ARMOR ARI ko tT

HM Xe, Kot. RH. BKRECH SD. MKRE CH ADICMAE SG

Mine WRI AHR CBR TS.

{o115]

-~BRMBST Se, DYFUOASF VERE BRSIMOANTHSZATSPFRERAKOR

BDORADEBRORERCRATZCEMCES, MK, FARRAR eRE CLD

CHOM, WELWRMRR CH. ARMORBALRAM TSE DIC, MK Rae

KE CRESTS.

fo116]

KREWOMAD MM eEROMMR ARC Ko CMM ST SCE MCHS, MONTHS

el As RM AEE LC, CONKRMSHNK BRC LOK MSC MAAENTYH

4 Habib(2001), BE il tk 5) fk(Pharmaceutical Solid Dispersions), Technomic Publi
shing Co., Pennsylvania(Xy¥Y VAY )WLlancaster™% COM EN & Be Wik ic ME
MCW SIME, MIA MIS MUR TAME DBP ONS. AFI IT SAK. MR

BM e&ULTRENTHYO,. RHHOMMeMET SC LER BMT SZ4EOCHEW,

foO117]

~RMRRIC BOC. BARK. VbhUYy FABRA, FRAO KR RBTER OS

Mik ESR AE AMICI RX UST LICK SBM Ho CHIN ENS, CORK

FAT STEMBA ENABMEUTIAL KIA RIN, TAS -NROAV FAR

VELOP VAM SARE FUME EOLAF NIV RF NE FNREOL-FNMIT

KRYREOPFRYIY ARO ETRY REONAPFVIEREKASROLTAS-—VEP ERY

CDERAMELOSCNSOMAUAMET SNS. RWC, HAR, BERU/RARER

RAUL. ROGRRERRNRERRR RBI ko TBRERR EUS, BMRRTSL,

RA AVE LL, FORM VY bh UY FABRAICE ARO RADARS So. RWC,

VRUy FAB RAR O FEA D 5 OB RX 1 ie $5 OE HEUc SR OASEERO 7 EEL

RyeeRe. RHA OM AD MMe HIS S, COBRA, BRENDA KI

Waa RAROAAEORAMICHK AA CHS.

Co118]

MORMRRic. EAR, VYbKUY FARRAR TOMAR A SHEE

CMAL. RMERO/MIS BE RA 2M ACA LEY SRISB ARETE Ic tit oT

mM XS, HIRE bh UY PABRMALLLERMAT SD. RAT KU Y PARRA

OMRRIRATS Le Ko CMALLC LE ERMAUASD, KOC. PSNKAKMWE. Bi

AIMHRICKSGHRNI AI ko CRM, WARD BRAN EET. BAM Y-i phen

READ MMCHSRAeBIET SS. BAMA hy DAB RACHA CHARA, HN

AICILTO ZRH. THK, AKABRLADFHORMCHS,. RHA KV Y PAB

MANCHA CKO BAI, MAM RII ROMFOR CH ADR MIC THT S.

fo119)

SC SIMORMRMIC BOT. AAD. Vv hUY DAR MAA BMS SE oI

L. PWC ARAORGMERO/REMMERMOBM EIA LENS te nic Mins Z hh

Remi ho CHR ENS. COC. RM ee h UY FABRA Ee ES

SD. RUT bUY FAB RMAOWBMRICRATSEC eho TRAE LEICMAAD,

BSATSe. BEnkAKwWN-HONFSOBRERARLAMNS, AHEM ST 4c

EMDR CH OL BADR E CH SRE. BARRO BRENDES BS, MOI, HA

W@W. Bink O/RARECAA LT. ROU AMRRMARBe Riko CRMERAT
Bo

. 1991, Pept Res.4:95-101BRR), EHRARMRMicbwWT. =z
AHA RIM RNR RD OG STEACES.
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(o120]

(4.876 HM. BRIG A. ARAL FO fK)

ARO LMRl, “RBI MSNTOS4ZHROUPKRORRLELCHALBSZEE

Al. RIG BI, RAIMI KARE HI BOTHEMCESD, MEL MU. ENSDESERS

MEI, PRWMORGMReYBZAMMBTAZMAKEOMS LEWbBOLTS.

RRL LCHALGSGABARURREL THALES FIG EBAMU I Lie SRAM

REL CHASE HAMBAOM ELT. UFOROMBEVSN4AA, FHS MEEN

HU

fo121]

Mek, MRM EB IHBERA SG TAZOIPR XNA RACH S, MAM, SAID

EMR LEOZEOIUMLHER ST SCLERRL. ME OBER OVA LORNA OWA

CKLABPRMOLEeMELAECAM BES ABR AICNSE TS. FR ERAAIMAE UTIL,

FYSPVCRVERND AY FY PY ROP NIT EP YAY RS), CaOFY, MCAD

—AL, FMAM, F¥ARD-A. FIK-AROVNMEb-NeSE). HULFL

VAY), HW. RAMOS MAL, PAUP AYS, ROW AY RL PSY eS

VOL, BPVA-AROUR-—AL(WVeegun), MOMHRVUARAVLY—-bFRORVELAWVE
DUE VRE EOSRKRUVY-PEWSNSM, FNEKCMEENAY.,

{(o122]

WS AUK, SEAIBGE ICBO TOC DOMOMRE ATS. CNS. RBAMMAOPTRKOS

RYVYFRGAOBBE MILL, MTR BRe ML, RHO RT RASORMeEARIL

RAB ORRe ALEX RSTCEMCHES,, PRR MAM OM ELTA, ZFPYUYE

VSRYUOL AFP UYMRBANY OLR, AFP UVB, ANY EB FU EUW, BN?,

SYUVRBPRRUOAL ATFPY UNIT BF RUO A, KRU RFEY FV A-NRie

ENEBOBSWRBT END, FENSMMEEC NEY, RMB BU SHELBY

AI, AT PU YVEEVN FRY IUL CHS.

BEL. HBA. RRR ORB OM). 254P 5N54, SOREL SURE A

KWOBRBOMO5D S501. 59O SB CHESTS.

{o0123]

RRA, RSG TOPMRARREBRBI TSR OLRARMENSZWMARILY

BOIRAMCHS. WAI E LUCMAET SM BI. ESB FY TY, wa tae

A. PUMEY, ALRORMDU VT Hike aMeENS, PMC BAMOREL TH. 7A

AMAW-APRVUDAL, FVA-VBFEKUYDRPYIY, FYUTY, BRT TRY

APFMIAVA, AMA KFOMLBB, AFUE NVA-AL BRL AV EFA, PN

YR AAK-DA YR GARNI ANKE VY AF UENO A, HRAL VAAL

ENOSDESWRBP SNM, EHSECME*ENSY., PE UVMBAI. FUI-W

BF hUYAPT YI VY ECHS.

BeEUL lk. FRA. RRM WORBONI 545254, KOMKLSURKRA

RWOBRBONIDSH154O we CHE TS.

[0124]

GH. PKRAASMORDHEARMEXPAWEHCHS., WHOPMELTIAL ADR

TILER. FBVIRUENADRAWREV SNA, TnNEtCRMESNEAYW,

MEL. WRI, BRE RMOBBOMO. 1D SM1IOK, LOMELS URRAR

WOBBOWNI. ND SENSOR CHET S.

{o125]

Meir, MAI, AMAA PLBLBAR. HRB VIO- A, BBA OLRM

5DERGMWCHoTEEV,

HEL Ci. BAI, RRARMWOBBOWI.054P 5H 42%, LOMELS UR

RYWOBBONV.04DSMN3ICIOB CHET S.

{o01i26]

BWI OT. ERM ANICH RNC EA SNCOSZHRA, BEAR ORAMIEA EL

 

     

 

  

 
  
 

 
  

   

  

  

 

 

    

 
 

 

 

 

20

30

40

4518



4519

(29) JP 2009-519343 A 2009.5.14

OWoOKD AKA OR MI ADSTEMCESE

GRBRORDE LTH. SRRMBORCESMSENTHSZEBAAMRORN DST SON
®o

SAGAR M ELT, ANY, RBANY DL AM XUBR). CHAE UY BAD

YO), =HRHUYRBANVY OL, WR AVY UDA BARR RMR), MAD

BR, MRE Va- AL FFARLO-L AAV Y, VYobhONW, BR. VY Ve

—WV FYAY. FUIPHEF VF Y RAEN SORAS WME SENS.

{0127}

SA UMEMIERM Ee LCi. EBAY OL, ERY Faro, HR LEA. ane?

B-B(ILHEEB. 2VA7IRAENEDBADREV ENS,

SMa AeE LT. BIEAV PV ARDEA Y Ch OU, RRB. NY

DVPVAK VM, FFU RGRAY, BbheFVEU YAU hb, AVR, PaaS?

—W, FRE ROMB. ZIM RGARY, RFWRIGANY, Farr, FerANLFNVy

Wiao—)V, BERR Os mt VOKeR. MBI eam. VV EV BHU eh, FOEWRISN

Y, ZEB SRP RUDA, FE RPOMBTFRUUAL FORAY BTRUUA. VVeRY

HB. FANNY NW, FERUENSOBSWMMEW SNS,

[012 8]

@SAea-FTevAFmMeELTIEL, FRUDADAVREY SFNV UNI AL BD aD

Meva-A, LHe AL, eoOFY, RR. cE Posy FoeVe

A. eROEY SPOENVRFNVUNO-A, IRVBeE KU Y FPuoeV AF VeEVU-

A. AFWMeEMI-—AL RYVTFVLEYAFAVIA-NW, RUVBBIANVBReP IN, Ysa

RFK A, DBL RY ANT ORDY DA, RRR EN SORAYA
BNA.

[0129]

(WELW MRR ICBC. KHWAOMKME, BERRMVRCHS.

AREA O ES KyRM BABI, PR MRAMBR OIDL LOM RAR

KWAI, RHEWOMKRWRA PBL BIRR), ROM NK IDUNEOERE

LUHABALEZHARIRBAIE AE, BAM ERM RRUTOMIRI BOT. TER

CLTHALES) EWDMBIK, HM. RICE hI BU ZR OWT, HRM IINE

MORK OBB KO. ROU KBRBA Ml -WIC BREN THOSWORRBAKBRMEN

CWOSBIEWBBCKORBENTHOZTCHLRBRS 4, [HAS EDO HB. AR A,

HMA WAI. FaorvbhPVaRnY bEAROFRS)). WBA, Re RKRERG

SHZRMDOMARI SS, “VRE MIBKI, KROME EORMMCHOL E-ty vim,

KS, BUaRCAVMSORW, HY, HPMRAAKREROLOZ AAG S. RAM

Me BIKAR S TSUBA. KAM ELOMACHES., BAKKROKEFTFTALU-AR

OFVLRuU-VMARERICENAROK MOM AAC LCHMAT STEER CES. BE

7% EMA PML EW.Martinie KS PLS Yb YORS Remington’ s Pharmaceutica
1 Sciences) | HRENTWS

[0130]

Bt REM RM ROME, IDUNEOMEMN EAD. WM oIalk. RSO4BBICKE MENTE, CHER BEM OR MEM SPELT. FU TYvere
—~WM, F7RHR, AVAL. PBFY. bVEUAY, K, bE. AB. YUAN
,RFPUYRBIF RUD, ES AFP UVYRAV eo, aN, MEF RUUD,

MPMI EL, FUeao-—W, FaokvyY, FyYa-W, KROLAS-WSMETV SONS]

o FEOMB AD, BRAK MWRNIABAOMAVAICHMCHSZD ESD, ABER

BRS Sb nB. ROMBHORBAN CEE RD BOM, tTnNelRMHENAYW. 4
QESEC ES MOGNTOSZRAEBAKC RETA,CPRMNKLH- BABI, Be
ee, DB OG A VIALE AMM pHR Bale Steck ece#s,
(013 1]

KEW OMSTR- AMR, RRND CKE< MENTHYD. HAR. KEKE
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Fy CUSP)SPOXXD/NFOVDEBRENTOSMB ALS BOCEMCES, BLT. MI7b

— Ams. EK. MAA/THA, ROMBN SERRE LCHALS4ZERUE

MeEUCHALHSER CAG. MELWMRIFT+}-AMBU,. BERD. HABE VO

A, PNMIPMCF YI YROAF PU YR PRY ODES.

fo132]

KI, WSC DPOkAWODeR LE SK DH, RHI, HERD eARK

MRMROMBeS FRAGT S. MAM. KBARSNERMT ATE, REHM

WRN GMa O REE RES SR OIRMNRE SY Sal - ht SAFRELT. EE

HRA ECR <S SWAN SNHeTWOS HAW, Jens T.Carstensen, [RAIREMH: BB

KOWES Drug Stability:Principles & Practice)| . # “hk. Marcel Dekker, NY, NY
. 1995. pp.379~ 3808 8A), SBR. KRUPA. WS DAPDILAWORIMEe MIRE S!,
LeMotT, MORO/RGHMEI, RAO, MB, Ra, RL HMR OA Re

KBE NZEO, KAORMIC OT Se SLIEMA EW,

[0133]

Hk Mk AM oy BA ah oP Me OM Ma od MUS REE RE EA OSAHi 7k ERA

ROAR 2A STEMCES, HI, MARO/RARBPKRDRO/REAKDCE

BWichihr SZTEMMEENSZRAU. FOb-AL RO-MRUEARTRVRSEY

KS ECIDOBEKRVDZSEORRARMRURIB UL, MKCHSTCEMBELY,

0134]

Hk ESMls. PKA MERE NSKARMMRORREANSZNRECHS. EDT

. MOK Rw, EUS aL PMMA Yy hI HSTEMNCESESK,. KEOB

f@e ib STE RM SN COSHH HAL CMA ENS, PREM AOM ELT,

SBR, PSIAPFY 7, BABA HAIN TP), FU RRB-KYFRUAR

Vu Tv I REIT ENS, TNE MHENEY,

ARSERIK. TEM Ma AMET SREB DE CT SIDY LOL AME STDERR

URNB eS Si AHS. RMB BHC REM EMT S4NMRLAMWELTE. FP

AIUWVE VER EORMILM ILA, pH MAI SMA DBS SCNSM, SHEKMES
TIE Yo

£0135]

ERK ROM BORIS. URAL. RRS. FLA, BEAT, LAL AT eA. HHI

ROR MO RAIS ORCL STEMCES,. RONMIE, BRFE-FOVYSbR-W

LFTB HAL FYI Y AFP UVR F RYO FREUD RY AUY, toe

A. REV FRY OLS eAECERCES,. SRHARMMROAB I, FRREARAD

BOPMMICI RRM EL SUR ENR CC, BEC BMICRSETAZR MOREE

SHAK DCM MRROHARE LEK BOTCHERS, RM, RSOKKRK HT SHES

HS. MELWO RM RR BOC. ERK WKB -RMBI,CHO. WR,

BPEL S kt, KOMELS SHAR N AR, REMELS AE MRICMT SRE

cot HIE CHS.

£0136]

AMOK RMU MMi, COBMNTSHRERBLCHMATSZEARMAENS., BERK

OWMevtlld, FHORS, MAM. BIRARS. ARBRE. BPRS. BAAS. &

PRS. @#ORS. BRE. BPTRS,. MAKS,. B@ANS,. BRR. BRRS. BM

RES. BARS. BMANKSERUBMRE MSV SNM, TNH5CMESNEW

o SANGRE MARBUT. ORM. ChICWTSZRIRARS. BKRS, HAAR

5. CORRS. AAR SREB ADYUTCHKREANEERERWELT. EIR

Ro CMB ENSA, ~ RHR RIC BOC. BRM Ml, EhCMT SR EFR SOK

DEAF Mito CTHAENS, BUN, BARS OK OOMMMWI, HHO SR

MABE RMOBMCHS,. HERBS, MRM. DALAM, ROE ROA

REMTSROODOUPSAAYELORBRBRBALE ROC LECES,

[0137]
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BOWE LCR. HA APL y ha MAMER ESF VATE VALE PORTS LV

AY cM ba - SHIR Y VA AAAS ER BA Sy SA Cie fh AW) AA

WSF ULAR WAAC POV AIBA. BRAPL—-MRIERAAD:

PoBs RTACB AIE Sk ME SK SE ak ME HGSRSoi Ee PLA Be Uk Tk HR KL

) MAHRODVA) VASO, RHIWTS4HROREM RRS CRSA ORS

cesT SIFMORS IMME MARIE RRM TSHR ON SIRE RAKAIB EE

SRAGRHRMKCXSRAMAAIH AR, MAE RAS RB OR AIA STSADM,

EN SIME NKY,

{013 8]

AROSE OM RM. BRR ORM. SNOOP RICH UTM N RES, MA

. SELLERS OBER ICHMAENSAB IM, ACK OR RAR ic HM ENS AI

BKEOBBOIDUEDOBERGDREACHCTE EV. EK. BRK AMEAB I, tH

CNORMOMROM CHEoTWTEED. Mi. EROMB i, A CRB RASS

BRI ZOCMAENSZBOMBEDODBOIDUELOBERDESACHTEEVD, #

SUI DREN ZRAN GABORRE STCNEROMOAKRAYRHRORBICH

MS SCHAAGHAWUL TLESYbKY ORB (Remington's Pharmaceutical Sciences)
J. SH18hK. Mack Publishing, Easton PACI990) 8 #8),

{Oo 139]

“RC. KRM OM RM MO Mae. MMi HhReEN SH. Mod, MAL PHM OR

RBRULEYT YINMAUYY tL ORBBH ARADO RMRRVRBe UT

HMA CHWIKIRA SNS, CROMER EAKLoTKHSE TSM Si, MAORRITL

-FOKZE BR KeE BDIEAR RVC TSZTE NCES. MRMEERI KO TK

 
  
 

  

 

        

 
    

 
   

 
 

 
  

  
 

        

  

  

 

 
  GSMA, KRIORRSEMICRS CESKEDI. EHNA MM KRERBKOY Y TW

HRT STCEMCESS

(0140]

RIM OWN RAB, RRA OMM YM. RASCOKRBMELTHALBSH. BRM

WEL UKM aS, 1A YE OM0. Img SH1000mORMAA CHO. FAP Bw
DIAIB ORS ELTHSASNSM, BHLELKIASMUETH ARS ELTHREN

BOREL, BHA O HO ANB I, W0.1, 0.2. 0.3, 0.4, 0.5, 1.0, 2.0, 2.5,

5.0, 10.0. 15.0, 20.0, 25.0. 50.0, 100. 200, 250, 500M lh 1000mgpD HMR EY FAAR
RFVEBTS.

{0141}

EAS lc OF HK AO EMECA SEA. AW ey RL We

VARORA HAP SRY Oy PR POCRL, CNSR ENEY )MMOMBEL

CHET SGTCERCES,. MRNBM. MEBORR KAD ZAS, MRR KS MENT

WSMRA CHAE NES OB TL RY bY ORAS (Remington's Pharmaceutical
Sciences)] . #3 18hk. Mack Publishing, Easton PA(1990) B88),
fo142)

MELWRMHRic BWC. BORK. AKCHOL be VavicHMen tw

SEDC. MKMKHCKOMKARETCHH ENS. LOL, BEHAOMMAL. RKO

(RR ORB eH ATW4S, TOKM, FCHRSZRMB SRAM BloMRTS.

AEA GL EO RIB. ROR BRAK Mic HoT. BORA BU ARE

RaeDm CL SIDOWMBALEMARDHATERKLDOCMBRENS, MEA, BS

SCE MB OR MOR ICI UO CT. RRB LE ATEMCES. MAU. CORMAN

RSET UVY VAC BY 6M CeeB ALE UT ok. FUGA, Wh, ra

—1). BE. VBA OSHAIDBEPSNSD, CHEKBRES NEY, AKOBROAMB

CHAI. MA, HAL, ATULVAROAT yy ADR BUSPAR MERE ALO He

LT, FYUPY. HH. MMA VO AL BRA, ERA. BAL, MAAR O RA

DEP SNSAL CNSKMHANEZYW.

[0143]
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RAMON Te VA. RSERAACHSKOA, REACAO RMACHD),

Bei MA OTA ORAS NSO. BAIT.  

(32) JP 2009-519343 A 2009.5.14

CD” 

HR MB OY 7k 7K PE SIS IE ok PEER fi lc & OD Be

Ml a-FAVvATSSEeteEMCES,. SEMBERRAKOWT NAC KS THR TST

EMCES. MULT. BRM KM, BERD CMA, MMB AAR tEOMAL  

MA RBOW-cRA

ENS 5

(0144)

Gl Ak,

  
 

 

SME MAR Rl RN ED AHH

 

 

 
_ROCH ME DBIBEUCHHOBCRMB TS CeCe ko CH

Rae EM NEM BlckKo CMR STEP CES!, MBALL MBC kKORA

RE OYMoe aF REMAT ST elk CE 

Ale ROAST EM CHS, FEMA RA CHS EM RILILG WOR iD & of

REACMRB TACHI EDTR

{[o145)]

(4.978 Be Mla -P BEE)

“EB OU Mic tho CT. mysr

MMI PMT SRO,

 

  
 

  
  

ee Ae MT ATE M CES,

ARF VICKAZIRICMLEEBROBS VIIRELH

MHEHORYVYFUARSFYHR ME

MRR MURR EY PF ORRF URL NOU AZTEMCES., MAM,

Bloc But, BHIODY FURS YERMBe,

 

HAST STEMCES, GK

 & 3 hit HE

(KB OLRYFOARFYRRI RUD

WI SUTRICKRSGE LT, MRAOLTYFUAXFYORLROUEKRSARMREST STCEM

CHA, 4  
RieRAGIL, CONAN SHMMK BRI LOR MBKMAAEN THOS, 

200542125 138 tc MBA 1 ve Kki 60/750, 2060S ice MAN TUS, 
 

% BH RE ER CS LC AN FE A ay KO     AE ies. MS. MAE TE. 9B BY

HME ROME RAORRMAPMC BAT ST ENCES,

[0146]

(4.108% 5 BRURS AE)

f# MILE OIDYU EOEKO PB. WR,  
 
  

tx

5 fa ld   25 <2nS6B  
  
 

a

&    
  

Ald, MHICMAEN THORS By

nee) | (3B 59h.

[0147]

MKWORRNERS BU, OROKBKEVY ATVB BIF uF Lk)

ARAVPIVOPAFLBDIEEN TSF BCAA I,

aF7A7L4AKOMSOSUATL,SIF

 FUPSLBAROMSS UF 
 ts

WELLS ib,

® 5 10mg, 0.01mga 5 Sng,

{014 8]
 

RRR, MOK RRO, MR,

HRD SHMERS BERET STE MCES., BPMEH Ald,

Al fl | B&B (Physicians’
2000BUCHER EN TWO SRE Bk io T4RAED RR CES,

 ROU FB Eh

Fu AShLYe

1a EM ldBRD.

AK. BROUC. SR RICH BO

Akko CERERS. TYEhOREHWETNVRRY ATLA SEANERS B-S

IFunAFSh4HEOMIVA A

BHMIKHK AM CAKE OM KYO w@

RRM RRROUMAROHE. ROME RAORS ERMC IUCREZS. AHEMOK

KY 2s Ya Be SE CH AIS

 

 bi
EIo~

FRE MIS IA BE OB 
  

 
“REA BRU, Bl

Desk Refere

 

 
 

YARD

FF bs 

O9M100VT FJOFIAMS1

9h, XUIFUPFAILHROMIV 777 ShMSIFaT

PRHROMNSOV TV AUFIL)#SU, RREAOM MMC. BECRSEENSZHSEE    MO ICIk, WEA T SF FORE C. BAOKE lke 70 0.01mgy 5 img CHS,
BBiRESENSRSERL, BAOKBlke4 7% O0.01mgm 515mg, 0.01mg

0.014 54mg, 0.0153mg, 0.01mga 52mg, 0.C0imgd 5 img
. 0.02mgy 5 img, 0.10mgy 52.5ngtHS.

MUC. BIA Blow RANCWOSKRICW ST SAHRM OM KW OR BREN SZIARS  
BOMAW. 1A4kOKG 

 

BS MISMRMREE UT. HB 

OngO MANIC KS. AhkWlcls, MINBSROMM, 1
KD BWI EIA Ye 10mg SH 200mG TCHS, RHSSMTSET, ARE DE

K25nghS MIL, DECHN, RHOSKH EBB

  
  
  

 WHE. BS <M imgy5 
CC, BRR S RIDA RSELTI

CHA, SRBlC En THEDREB IE, 

  

aa lc Ko Tk,

EA THF RE AWO0.0lmam 5 100 HY ie D Mime 5 500mg,
 

 

A M47 0 WM 200mgm 5H 1000mgE CHhMeHSZT EM
ABA ADB lc BAAR ETT US
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AAORS ROME RD SEAT STCEMMABCHOGS, Ele. MRS Misia Ee a le

_ ROBBAOGAIC RUC. BRED O, EOKGKRUCHH, ABNRART IT SD

BM oaTWSCLRERTS, HARMCBT. BHO AMMARwl.

HEATHER OR KG RI ROW TIRES SF PM img/OD 5H 500ng/ADOBCHHEENS
o WK ODOR MR Ric BUT. EN, BEATS PM ing/BD SH 400mg/HOR CH
BENSA,. WS DAPOBRMIRRIC BOT. CHM, BEATS PR ing/AD 5 H300ne/F
DACKRHEENS. WS DPORMBRICBWOT. Ehlk, BEKTFEM ing/AD SW
200mg /HDORCRE ANS. WK DMOBRMRRICBWOT. SH. BES TF EH ing/
HASH100mg/HORCHSE ENS,
[0149]

AHA OLS MMMM Me. B-OIDI(MORSBELT. RABELS KIB RL

TORWHREEULTKHSETAZTEMCES!,. WK DPORMRR ICBC. IFRS Bi

SOSH ERSERCHBACAKRSE XNSD,. HORMBMRi BUT. IARS SK, IAS

HSENS. PHEORMRMICHW TT. IFRS BU, SH*ENKRSRCHABRRSSX

NA, WC DMORMBR ICBC. IARS Bi. ID EIR SG RI BYCTIABARS EN

. SREB. BEATS BR eH1~100mg, M4~6Omg, HA~ 40mg, M4~ 30mg, WA~25
mgtik4~20meDe Cat, WEL a, AMM OBDRMRSE Bd, PAIBORKO WI
GABNA,

(0150)

ARM O(A WRU MWe Re A CRE TACEMCES, WS DP OR MRR

MBWT. EN. LVF OUARFVYREEOWMRICW LT. WR SIBO REUSE

NS. OC DDOR HBR BWC. BHEOMKRKRSE ENS, WK DHORMBEMI BY

CC, BSPCRE SNS, WSC DAORMRRICBUC, BAMHSENS,

fo151]

“HA CHeNEABK DHPZEIAK, BESZIARAWEMRSEZKRBEROKEKC BAT

AEC HOGS. Ric. HRB e PM. BL BR MEMES T AZO +H CH SM, HK

KROMMMICMIBST ABBA SI SEHMC TOMA, RURBRA RMA ZO

+ORBCLPRSRRURBS RBA Ya-NEABENS. FH, BHCBHOR

SROKBWOMKMAREENSZWAI, RERBOTN TH -CHSHEKEY, BI

Ald, BRCRSE TFT SZRER, HKRYMOPRRABARORERM EE USA KOH es

TCEKEDL, BPHEORBDRRTSZIDYU LOMA RAT SRO Mee TE EV
°

 
 

    
 
    

 
 
   

  
 

 

  
 
  
   

   
   
 

      
 

      
  

 
 

   

 

 

 

  

 

  

  
  
 

(0152)

RAM CR MHC BWC. BRK BU SHARE TOIDULORRKRE SM. IR,

BMREKETZEOIREKNSZRBEATSF FORBI BOS RB BRK XM ld KEW

OMKMORS Mlk, BHOKB1keY4 we 00.01mg, 0.05mg, 0.10mg, 0.15mg, 0.20mg, 0
.25mg, O.5mg, 0.75mg, Img, 1.5mg, 2mg, 3mg, 4mg, Smg, 10mgRlk15mghh Ek CHS. Fl
ORM RC BWC, BRK BUSZBARECOIDUVEDOEKE TH. AR, BEM

REST SEOMNSEENSKHAOM KRIS REAOMRMORS Blk, 0.1mgy5200
g. O.lmg@ 5 15mg, O.imgd 512mg, O.imga’ 510mg, O.1lmgm 58mg, 0. imga 57mg. 0.1m
gh 5 Sng, 0.152.5mg, 0.25mga 5 20mg, 0.2525 15mg, 0.254 5 12mg, 0.25a 5 10mg
. 0.255 8mg, 0.25mga 57mg, 0.25mga 5 Smg, 0.5mga 52.5mg, imga 5 20me. imge
515mg, lmgd 512mg. Img510mg, Inga 58mg. imgh S7me, Impd 55mg, Rik ings
52.5neO BRS BCHS,
[0153]

HARWURIC BWC. KHBOMCMKMORS SRMORTCEMECK. bECLE

1A. 2A. 3A, 5A. 10R, 15H. 30H, 45AL 20 AL 75A, 38H AMM 6AA OH be

Hi THE TAZTEMCEA, MORMBMic BW CT. AU PMR ARROKRS SE BO

wPTCEMCX, Pe LEIAL 20H. 3A. 5A. 108. 158. 308. 458. 24 A. 75

_ 3HARROAAOMMRZ EAU THESE TSZTEMCES,
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[0154]

HSZRMBRRIC BOT. REA OMKMWRAARAOMKMEH-OIARSELT.

RMB MIRE PF STEMCES, BEN LU, KHAOMKMREAKBHOM Ke

AE OMAC CAL me CL eRRSS, PAIS,

YMEDI. IAI, 1A AA, RASD RR eHRICKSe EN

SCHDES, BHMRS 1k, ARBOR MICU T,
BCE ME BEL GS
(0155)

BO RMR MIC BT. RRR ORK WRKAHRAOMMMEBARN CRESTS. BM

Nei. BHA ORMKRMREAEMOMKME BROMINE A-R BRS

FCLeBKTS, WAR, AENKRSGU, BHRHMBECRSEENARRARWOHE

RS RMIEBRARS CHOB4,. WK DAORMERICBEW TT. BH. SADVU-MVeEs

SRACH 4S. BENS, Ek. BMOBAORE, PICEA WOBB ORME

Biche XnNAZRRMRMOKRMRE VM MAKRS CHOBS, BROWE Ios

Rick, BRMCBCCHREAD, HAW, BEVARWOBBZOHMIFD UN CH

09S. GZRMBMICBWT. BEARS, BERK EHMOBZORIBRNMNAOK

BCHA, BARMERRMICEVT. BENHRSU, BERUABWORBBDS We. WE

Ae.TORR. MI 12RER, WISER ON C4NOR Se CHS,

{0156}

BAIN ce SRGRE RIC dsv CC. ARREARS. BL RU TOIDY LOUVRE PR. JR,

SM MIMBT AWE CHOOT. ENEDBLETSWBICMLT, DESL b150p g/kg
ELSES LE E250p g/kg, DEK £E500p B/kg, DES EG mg/kg, DEE

WREMRS I. SRA ko tTHS

& [ESE AE yD 88 RK Lal BR

WE AOR, ROM, BAAR

 
 
  

     
     

 

   

 

 

 

   
 

 
   

   

  
     

 

  

& Smg/kg. Dae LE1mg/kg, PES LE25mg/kg. De LESOmg/kg. PEE ETS
g/kg, PwRS Lb 100mg/kg, De &E125mg/kg, Pa &E150me/keRiDR< & E20
Ong/kgh LORS ROIDUELOREHO MRM SIACIA, 4H C1. SAI, 6A le  

    
 

      

1fl., TALE, BARI, 10R IC 1B, 2amClam, SMR Ici, REGIA AKRIARS ST

HLCLRrRaD,

DROS MMO ROPAA SOIL. RRR ORT SE OER EN, BHO

He MET SCEOLARENSZNSE CUBY.,

CX fi wl}

[0157]

 
(5.1#2MM i: my Fo ARF VY)

DEFORMA CI, DY PF UOARFYVEMRSN RRB SAT ITSO, RUBS

SNTW SRM HE o CHER T4WAR. ARMSHNK BRC KOKA MBIHAM

EN TW SOK EYP 5 194,894 SR),

(015 8]

(5. 232 Wi Ol 2: FE OR Ua VE PR on Al & & ts BK

 

  

EAE AK YD  
  
 

   
  

  

  
  

     

REMMI, DY FAOKRRFYRASOUPFOURRBEARMWERHT 4.

MR M201:nvFuoOKARFY4.0mg, FYAIYT1.Omg, WMAcI z” 25mg,
MRK 202:- DY FU ARF Y10.0mg, FY FY65.0ng, He me Vo — A 25mg,
MK M203: mY FOARRF-Y20.0mg, FY FY 55.0ng, Med eo — A 25mg,
Mk M204: DY FOARF Y40.0mg, FLAY 35.0ng, Meat IV — A 25mge
MK M205: LY FAARFY60.0mg, FY 7Y15.0ng, Med va — A25mg.

fo159]

MM M206: LR YF ORRFY4.0mg, FUT YV71.0ng, BRR BKUYRBAVY Oh?
OMZo

MM M207 RY FA ARF Y10.0mg, FY TY 65.0ng, HREM KU YR AY Ok
25M Bo .

WR M208: nyvFuO ARF Y20.0mg, FYTPY55.0mn. (BRE BKUY RAY Yh
25mg
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MR M29: nvFoOARF Y 400mg, FUYTY 35.0mg, THR ERKUYRBAVY IO)

 
   
  

 

 
 

 
 

   

25mgo

Mm M210: my ru ARF Y60.0mg, FVYAY15.0ng, “HR HKUYBAVY O)
25mg 5
[0160]

MR wM2 my yr ao ARFY4.0mg, FX APYT1.0Omg, RBA VY 7 ls 25mg.
Mk ele-oyFaRAFY10.0mg, FY FY 65.0mg, WER A IVY Y 125mg.
Mewes: ny FaARF Y20.0mg, FY AY 55.0mg, WBA VY DL 25ng.
MRM: DY FURARFY40.0mg, FY AY 35.0mg. WBA VY 125mg.MmM2: LY PFA ARS Y60.0mg. FU TY bone BREAD So L25en 10

fo161)

AM M26: my FaORRF Y4.0mg, FYAPYT1.Omg. MRE VIVO A25ng,
MRM RY FARR Y 100mg, FY APY 65.0mg, MAKE 25g.
AM M21I YF ARARF Y20.0mg, FY AY 55.0me, MRK UI — A 24mg.
Hak Mem vy rFaARF Y40.0mg, FU PY 35.Omg, MARE eV A 25mg.
Hak ye: ry Fa ARF Y60.0mg, FY PY15.0mg, MRE eI — A 25mg.

(0162)

Mm Mee nyproAnAaF Y4.0mg, FY FYI1.Omg, F*#AbU— R25mg.
Aa 222; FAORRFY10.0mg, PY FY65.0mg, F*¥ Ah A25ng.
MM M223:2YFORRFY20.0mg, FYFY55.0mg, FAL U—A25mg. 20
M224: ev PFU RAF Y 400mg, FY TY 35.0mg, FEAR UI A25mg.
Ak M225: Ly FuUKRRF Y60.0mg, FY APY 15.0mgp, FEAhU— A25mg.

(016 3]

ky 226: Dy ro AxFY4.0mg, 747 ~T1.OMg, FFF PM 25mg.Mion eae XFY10.0mg, FUP Y65.0n2, F7F b—W 25mg.
ARM 228: Ly FaAaARFY20.0mg, FY VY 55.0mg, 77F b—W 25mg.
MRM 229: LYFOKARF Y40.0mg, FYY35.0mg, 97F R— 25mg,
MR M20: YF AO ARF Y60.0mg, FY FY15.0ng, 77F KW 25mg.

fo164]

MRMDV FAOARFY4.0ng, FUAYVM.Omg, VY bh 25ng, 30
MRM 233: n vr AU ARF Y10.0mg, FY AY 65.0mg, YY ok 25mg.
MM MesetnvFUARF v20.0mg, FY AFY55.0mg, YY oh 2hng.
MRM eset-n vy ra ARF Y40.0mg, FY FY 35.0mg, VYoObh~Wasng,
MR M232: LvFuUARF Yv60.0mg, FY AY 15.0mg, VY ob 2hng,

(0165]   
(5.38 HGS:meVFORAFYORA MR)

ARMM RH KESZA DY FOARFYOPUMABEAAMRMEBHETS.

FIS0l(B BW tyyFAaRRFY 2.54. 7LED PP —ELCremphor EL)42%, 77>
YV— 20%, FADD 4 VM2125CS30%, FEI01 CIB) BV SOF LY 54 FU LU Y1B4, FX

FU YIVD (Canidrisorb)35/70 22%, 7K6%. 40

VPaoFY424, FUL M1OKH, POEFUY VT 10%, KIOVORRBREGALT. UR

HEV SFYV ARMM D SRIBRR OF YVR ATeV) # MIT S

(016 6]

FIR 3020(B BW ny Fy oRARFY12h, TVET 7 —-EL4OH, DPI VY— 126%, oT

D7 4 IVM2125CS22%. JV RV POR 2%, B02) PDF YAM, FURU LY 28K 7

ZR UY WT35/70 15%. 7K10%.

FIA 303(B BW inv FaARARF YY 5H DVYBhIUV ty WPRC-1000 67%. 2LVE
77 —-ELGS, DTS 7 4 VM2125CS6%, TRI —13h, FoeELYAVYV A—W14%, #3030
EIRP SFY 51M FU TU 324, FORU YW P35/70 12%, AK5%

ta167] 20

 

   
   

   
T
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FOR304BBWC YF OARF VY 12h, DIV7Bh AF cs Y WPEG-1000 28%. 7LE

 

DP —-EL2Z2%, FAS 4 VM21250818%, *VIPF-FADPzu—N12% FaoRervyA7y

I— V8%, FI04GEMB DV OFY 51K, FURY Y32%, POE U YM 735/70 12%, 7K5%

7é 18 1 305 8 Bh) my FHABF YI, 7 LET 7 ELAS, 5D a7 4 VN2125C818%
_FNMIr-bFAyeo—wM1i2h FaOrLVYAY I—NV8h F305 HMBIIPSFY 514%,

FYUEVY3e4, PIE UY V735/70 12%, 5%,

(0168)

(6. 424i nv FO ARF yO ls tk RM FT HK PD)  

  
 

ELYFUARFY OBAMA ST BRM ERIC Ro CMB SO. Ric Was 4G

AME DYFOARFYOKEARMICRMUC. BEN GR ICKOBB RR EN ARKRIB IK

FE

aa] OKCAL “FABae Yn 401

ES] fA GOO HH ae Hg 402:

AFUVUMA—Adg.

BAG EROS; EY FO ARF Y He,
AF MeV A2g.

lA AIS MRR O4 CY FO ARF Y 3p.

 
 

FUARF v3g,

FUARF Y 3g,
ti ti dae Vo AT g,
Witids EVO A3g, EPO YAPoeNW

 

  
“

“ 
tide VA ABg, ERO YAoeY

ERA DO — 26.95g. <M IE EERO. 058

rc 0169)

al A HA HE RR AOS LY FO ARF Y 3g,
ak Me TMOG DY FU ARF Y 3g,

AY AFOEVAFVMUVA— A2g,
Malik Hh FR AOT EY FO KRARF Y 3g, GU bh—A79,
lA ROR FMR 4O8i my FA RKRF V3.

WVetz vVm Alge
fo170)

al KH Aa FH ey 409: YF OARS Y3g, SBREV YB AVY oO Ld4g, ERO EY
FIEVAF MUNI 28g,

 

eR ay FuUeEVAF Ve VO Ag,
RURFLY AU A—WV8000 5g, E FU

 
  

  
ERUEY PURER

  

  

  al kK OAL FA RK LOY FN ARF Y 3g, =A VYBAVY O38, ERO EY
FOENRAFVEUENU—A2g,

al A MM FARRFO ARF Vlg, WAY oe hd, ERO EY POWER
 

FMUNVOA— A3g.

AR FHM2s FO ARF Y 38,
(0171)

(5.58 fe pls: CVF OARFVYOWMARD RD)

   
fay Wie VS Lip, AB (EEE 0.058,
 

 
 
 
 
 

  
   

     
  

   

AR Wik, AAI KZALRYFROARFVYOPRHMEBAD RM e BRT S.

MRO eBLEAS WETC CIBRMPECQOOOIC AMT STEM KOT, KKMOOW

ADM Me MRSS. RWC, LeanoghhittemsKISS. WANTce CME RCH YF aN-YaVLt, KRM OMADKMEBS.

(017 2]

al tkMP HOOL: DY FAO ARFY2.5mg. PECBOOO 72.5mg, MHA YO — A25mg.
aA M502:Dv FAARFY5S.Omg, PEC8OOO 70.0mg. WARIV ~ A25mg.
BAS M503:LY TF AARFY10.0mg, PEC8000 67.5mg, MMGeVO A25mg.
AAS) M504: DY FO ARF Y2.5mg. PEG8O00 72.5mg. HRM BkKD YAY

7 Jy 25mg
(017 3]

MASK Ms05: ry Fu ARF Y5.0mg. PECSO0O 70.0mg, “MRM BK VBA VY
7 Is 25mg.

alk 37 MK SOG: LY FO RRFY10.0mg, PEC8OO0 67.5ng, “HBkU YR AY
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7 Js 25m Bo

AA HR M507: LY FO ARF Y2.5mg, PEC8OO0 72.5mg. WEAR AIL Yo 1. 25mg.
al AS M508: RY FU ARF Y5.0mg, PEG8O0N 70.0mg, RARE AID Y J 25mg.

[0174]

al (A 5) A509: DFU ARF Y10.0mg, PEGSOO0 67.5mg, HERR VY Y 25mg,
AaSIO:DY FO ARF Y2.5mg, PEC8OO0 72.5mg. HEM WILY % J 25mg.
asRSI ny FO ARF Y5.0mg, PEG8OO0 70.0mg, HB AVY DY L25mg.
lAR512:LY FAARF Y10.0ng. PEC8O00 67.5mg, HERB A VY Y 25mg.

fo17 5]

ali MM SI3SLYFO ARH Y2.5mg, PUCBOON72.5mg, MAILE UO A 25mg, 10
MA AM 514th TO ARF Y5.0mg, PLG8000 70.0mg, MAL VO A25ng,
AA 4AM 51S: hy TW ARF Y10.0mg, PEG8000 67.5me,. MAk Ye VA AZ5ng.
BAC M516: hy FO ARF Y2.5mg, PEC8000 72.5mg, FARM A2hmg.

{017 6]

AA AM MSITI DY TM ARF Y5.0Omg, PECBO0D 70.0ng. FFA M—A25mg.
Aas R518: oY Fa ARF Y10.0mg, PEC8000 67.5me. FFAhU— A25mg.
Aa M519: DY TA ARF Y2.5mg. PEGRO00 72.5mg, 77FR—W 25mg.
aaa RK y520; DY FAH ARF Y5.0me, PEG8OOD 70.0mg. 7 7Fb—W 25mg.

{0177}

Aika Bw Myo2i: ny FO RRFY1O.Omg, PRG8000 67.5ng, 397 F bh — IV 25mg, 20
MA s} RM S22:LyFa ARF Y2.5mg, PEGBO00 72.5mg. VU“ = hj 25mg,
Mk oy Mp o23: hy Fo ARF Y5.0mg, PECROOO 70.0mg, YY Obh—J25me.
A op 52400 F ARF Y10.0mg, PEC8O00 67.5mg, YY ob 25ng.

   
(017 8]

AWM BISA SN COSTATOMMR, HARORHRMM, BOWMAN WR Vid

Rap MN BaBRN BRRKOMAUAENTWSZTCHERRAI EDI, BMICE

OAMAMIBICMAIUEN THOS, EMO eM LOTOKARRARORMMI EO

HOBBES MIC MAL, RN OR KAOERS RIMM e RMT SOCK HORE

ROEM ASTCEMCEATCERREWBOAREEACHRAROBRAICMET OE

HAD. 30

C Aid a A]

2009519343000001.app
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INTERNATIONAL SEARCH REPORT International application No.
POTIUS 06147516  

 
 

 

 

  A. CLASSIFICATION OF SUBJECT MATTER
IPC(8)- AB 1K 38/00 (2008.04) .
USPC- S149 | . :

Atconding10 Intemational Patent Classification (IPC) or to both national.classification and IPC
5. FIELDS SEARCHED :

Minigum documentation searched (classification system followed by chesificulicn Eymbols)USPC: 514/98
 

    
 
 

 

Documentation searched other than minimum documentstion to the extent that such documents are included in Ube fields searched 
 
 

 Electronic dita base consulted duringthe intemational search (came of dala base and, where practicable, search terme ttved}
PubWEST(USPTPGPE.EPAB.IPAB): DialogWeb; Google Schotar: anterostatin, non-hygroscopic, dibasic calcium phosphate
enhydrous, calcium sulfate, colium siikate, powdared Cellulose, dextrose,luctitol, mannitol, salt. solvate, hydrate, gelatin. coltose,
starch, gum scacia : .

C, DOCUMENTS CONSIDERED TO BE RELEVANT

a Citation ofdocument, with indication, where eppropriate, ofthe relevant passages Relevantto claim No.
1-3, 6,9, 18-23, 25 and
27-30

7, 8, 10-17, 24 and 26.

 
  

  
 
 

 

 
 
 

 
US 5,494,854 A (ERLANSON-ALBERTSSON) 27 Fab £996 (27 02.1936); col Z, In 8-20; en! 3,fa 18-37 and In 48-82;.c016, in 10-18   
 

 

  

  WO 2004060947 A2 (TAWA et'a!.) 22 23 2004 (22.07.2004): Table t and 3; pg 3, para 2-4: pg
4, para 2-3; pg 42, para 4to py 14, para 7; pg 22, pata’2; pg 23, para 4 to py 24, para 1: py 25.
pare 3to pg 27, para 1 : .

 
7,8.19,13-47 and 24
 

 
 

 

  
 

ROSSNERetal, Invavenous enterostatin does notaffect single meal food intake in man. 10-14 and 25
Appetite 1995; 24:37-42; abstract: pg 38. para 4 4

   
 C

?T tater document published aficr the intemationalfiting date or   

   
 

Special categories of cited docaments: ‘iority
“a" document defining the general state of the ani which is not considered date and not in confltci with the application but cited to understand -“" fo bt of particular relevance . ~ (he principle or theory underlyingtheinvention  

  
 *€* earlier application orpater bul published on or after the iaternadonal 7K" document of particular relevince, the claimed invention cannot hefiling dae. Conridered novel og cannot be considered to involve an inventive

ape docament whitmay no doubison priority etsim(s) oe which is sicp when the docurnent fs taken aloneited 10 estatlirh ication date of another citation of other :, ‘ js 7ii '¥" Gocument of particular relevance; the claimed invention cannot be
special seacen (as epecified) . 7 . considered to involve an inventive step whee the document i“O" document referring to gn onedisclatur, utc, exhibition or other cambined with ont or more obher such documenu, such combinationMicans . . . -4 being abvious to s perron skilled in the ant :

=P" document publlaked priorte the intomationalfiling date bus tutesthan uy - ‘
the prionty date chai wed '&° document memberofthe ssrar patent family

Date ofthe actual completion ofthe intemationa! search
07 April 2008 (07.04.2008)

 
  

  
  

 
  

 

 
   

 

 

Date ofmailing ofthe internationalsearch report

‘AB SEP 2ppg  
  

   
  

 
 

Name and mailing address ofthe ISA/US Authorized officer: ‘
BMaaif Stop PCT; Atin: ISA/US, Commissionerfor Patents . Lee W, Young .

P.O, Box 1450, Alexandria, Virginia 22313-4480 2
a SOTHelpdents: STH272-6300 :

Feesimile No. 571.273-3201 porosegnazerrn 1 8. 1 ° 20 0 8
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INTERNATIONAL SEARCH REPORT Intemationa) application No.
POTUS 06/47516 
 

 
  

 
  
  

  
  
 
 

Box No. L Nucleotide and/or amino acid sequence{s) (Continuation ofHem.b of the first sheet)

1. With cegard to any nucleotide and/or amino acid sequence disctosed in theintemational application,the international search wascarried oul on the basis of m, :

a. typeotmataial .

bd & sequence listing
: L] table{s) relatcd to the sequence listing

b. format ofmaterialwv,
De] on paper\/

in electronic form

 

  
  
 

 
  

«time offiling/fumishing
x contained in the international application as filed
x filed 10gether with the internmional application in electronic form

C1 fumiehed subsequently to this Authority for the purposes ofsearch

2 | Jn aduition,in the case that ore than one version or copy ofa sequencelisting and/or lableseleting thereto has been fitedo# furnished, the required statements that the information in the subsequentor additional copics is identicalto that in the
application as filed or dots not yo beyondthe application as filed, as appropriate, were furnished.

_['3. ‘Additional comments:

Form PCTASA/210 (continuation of first sheet (1)) (Apri) 2007) -
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INTERNATIONAL SEARCH REPORT Intemational application No/ :
PCTAUS O8/47516

Box No. (0 Observations where certain claims were found unsearchable (Continuation ofitem 2 of first sheet)

This intemational search report has not been established in respect ofcertain claims under Article £7(2)(a) for the lollowing reasons
1. Cc] Claims Nos.because theyrelate to subject matter not required tobe searched by'tthis Authority, namely:

2. EJ Claims Nos.:
because they relates to parts of theintemational application that do not vomply with the proscribed fequizements to such anexient that no meaningful interaational search can be carried oul, speciticalty:

3 oO Claims Nos.:because they are dependentclaims andsarenotdeafin accordance with the sceond and third sentences of Ruts 6. (a).
Bes No. 1h Observations where unity afinvention is Tacking (Continuation of item 3 offirst shest)
‘This Intemational Searching Authority found multiple inventions in this intesnational application, as follows:

teoraesdereetneneenteSEE SUPPLEMENTAL SHEETrrrereeretenerce

iC] Asalt required additional search feeswere timely paid by the applicenl, this international search raport covers alt searchabteclaims.

2 C Asall searchable claims would he searched ‘without offorl justitying additionaltees, this Authority did no! invite payment ofadditional foos. .

3. | As only sameofthe required additional searchfees wero timelypaid by theapplicant, this internationalsearch report cavers
only those claims for which feeswere paid: specifically claims Nos.:

No required additional search fees were timely paid bythe applicant. Conscyucnily,, this international search report isresvicted to the invention tirst mentioned in the claims: iig covered byclans Nos.:1-3 and 6-30, limited to SEO ID NO:|

Remark on Protest ‘The additional search fees were accompanied by theapplicent’:S protest ‘and, where applicable, the., payment of a protest fee. .
‘The additional search feos were accompanied by the applicant's protest butthe applicable protest
fee was not paid within the time limit specified iinthe invitation.
Noprotest accompanied she payment ofadditional search fees.

Form POTASA/ZIO (continuation offirsi sheet (2)) {Aprit 7007)
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INTERNATIONAL SEARCH REPORT | international application No,POTS 0547516

Continuation of BoxIl: Observations where unity of invention is lacking

Thisupplication contains the following inventions or groups of inventions which are not so linked asto fram a single generalinventive
yoncept under PCT Rede 13.1, tn orderfor all invantions to be examined,the appropriate additional examination fees must bs paid.

Group |:claims 13 and 6-30, dzected to 8 norhygroscopic, stable sofd form of enterostailn (claims 1-26) and.a method of. treating or
preventing a conditionrested to erterostatin deficiency{claims 27-30), wherein claims 2, 20 and 23 are imited te SEQ IDNO:1.
GroupIt: claims 4, 2, 4 and 6-30, directed to @‘ norehygrasceple, stable solid form of entorostatin (claims 1-26) and a method of treating ‘or preventing 9 condition related lo enterystatin deficiency (claims 27-30), wherein claim 2, 20 and 23 are lmked to SEG ID NO: 2. :
Sroup lil: otaims 1, 2, 5 and 6-30, directed to a non-hygroscopic,stable solid farm of enterostatin (claims 4-26) and a mathodoftreating
or preventing a condition relatedto enterostatin deficiency (claims 27-30), wherein claim 2, 20 and 23 are limited te SEQ ID NO:3.

The inventions listed as Greups Hil da not relate to 2 single ganeralinvantiva concept under PCT Rule 13.1 because they do not‘sharesume of colespanding spacial technical feature because, under POT Rule 13.2, unity of invention exists only when there is a shared
same of cormesponding special teclinicalfeature is a contribution over the prior art. The common technical foaiure of the listed groups is: :
a polypeptide with enterostntin activity ofSEG 1D NO-:1, SEQ IDNO:2, or SEQ ID NO: 3. Hawever,this fanotan improvement over the :direct'submission AAL407339to GenBank ty ZUBERIetal, (01-FEB-2005,Retriavad irom tha Intemet on'11.07.2007<
http:/Avsew.nichi nten.nih.gov/antreziviewartogi?db=proteingids1 7530175>)that teaches cofactor for pancreatic iipase encoding the .
pentapeptide antescatatin and comprising SEQ 1 NO:1. Thus; the shared iechnical feature cannot function.as 6 nevel (spacial)
technical fastura to maintsin unity of invention.
Groups 1 (Ht thustack unity of invention under PCT Rute 13 because they do nol share @ samoot sorresponding special technicalfeoture. 

Form PCTASA/210 {extra sheet) {Aprit 2007)
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Diy bA-LORE

(51) Int.C1.

AG1K 47/34

A6G1K 47/40

AGIP 3/04

AGIP 9/12

AG1P 3/06

A61P 3/10

AG1P 9/00

A61P 25/00

A6G1P 1/16

A6G1P 19/02

AG1P 11/00

(81)FH 

 

(2006.01)

(2006.01)

(2006.01)

(2006.01)

(2006.01)

(2006.01)

(2006.01)

(2006.01)

(2006.01)

(2006.01)

(2006.01)

AP(BW,CH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG,ZN, ZW),

EPCAT, BE,BG,CH,CY,CZ,DE,DK,EE, BS, FI, FR,GB,GR,HU,

B),CF,CG,C1,CM,GA,GN,GQ,GW,ML,MR,NE, SN, TD, TG) AE
CR,CU,CZ,DE,DK,DM,DZ,EC,EE,ECG,ES,F1,GB,GD,CE,GH,

A,LC,LK,LR,LS,LT,LU,LV,LY,MA,MD, NG, MK MN, MW MX,MY,MZ,NA,NG,NI,NO,NZ,O

SG,SK,SL,SM,SV,SY,TJ,1TM,TN,TR,TT,1Z,UA,UG,US,UZ,VC,VN,ZA,ZM, ZW

F 2—1,8) 4C076 AA29 AA31  AAS4

AC084 AAQI

pd26Q DD27Q DD37

BE320 EE38Q EE39
AAU2 AAO3

MAS7 MA43. MAS2

ZAQ61 ZC331 20351

(42)

Fl

A61K 47/34

AG1K 47/40

AGIP 3/04

A61P_ 9/12

A61P—3/06

A61P 3/10

A61P_ 9/00

A61P_ 25/00

A61P 1/16

A61P_ 19/02

A61P_ 11/00

TE,IS,IT,LT,LU,LV,MC,

AG, AL,AM,AT,AU,AZ, BA

 
BBO1 CCO1 CC11

DD380 DD670 EEO9

BE420 FF36 FFA
BAO] BAU8 BAI6

NAQS ZA0Z1 ZA361 ZA421

MGT HN,HR,HU,ID,IL,

CC15

EE16

BAZ3

JP 2009-519343 A 2009.5. 14

cc16 CC21 pb249

EE23 E300 EE31Q 
MAOS MA34  NA35S

ZA591 ZA701 ZA751

F—-VA-E Be)

EACAN,AZ,BY,KG,KZ,MD,RU,TJ,TMD,

L,PL,PT,RO,SE,SI,SK,TR) ,OACBF,

, BB, BG, BR, BW, BY,BZ,CA,CH,CN,CO,

IN, IS,JP,KE,KG,KM,XN,KP,KR,KZ,L

f,PG,PH,PL,PT,RO,RS,RU,SC,SD,SE
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(19) ELSESEFFT CIP) Gnas BF BHA)

JP 2009-537535 A 2009.10.29

(1) SH HPARBS

#922009-537535
(P2009-597535A)

(43) 8B 3221461029K (2008. 10. 29) 

 

5) Int.Cl. Fl F—-VTI—-k (BF)
AG1K 45/00 (2006. 01) A6BI1K 45/00 4CO76
AG1P 25/00 (2006. 01) A61P 25/00 101 4C084
AG1K 31/422 (2006.01) A61K 31/422 4CO086
AGIK 9/20 (2006. 01) AGBI1K=9/20
AG1K 9/19 (2008. 01) A61K 9/19

BERK AAR PRBARR RAR (42) Ra C

(2) Has #9/2009-511043 (P2009-511043)|(71) WARBA 508339666
(86) (22) HERE
(85) BURR SHEA
(86) BIRRBe
(87) EDR Zs Hie&
(87) BRAME
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590BKRYIUY bh, BRAM B 94212598 NY IDV hb, RARRBe 27

7446 83AMS, BROHB95 4132628 hYIVY bh, BRAM BO 6B YI 2

TO6HBMYI7 UY bb, BRAM B94 7/2408 ABRY IU Yb, BROAB I 4 LY

25013 8hYI7V Yb. KBRRH55 718 2157S. PROM RIO5O04

53 4B KYIV b, BRAM BI5 (O45 SOBRKYIVY bb, BROMBI AY

O2Z4748BRY IVY, BBSAB9I4 144348 AVY IL +, BRA   yy

6/O07T6E538BRXYILVY bh, BROHBI8 MOB TIVDRKNYD

FHO5/0537T68BNYIVYb, BAAR IS 12611 RNY Tey BL OKRA 30

Vee2tHe 4341663 SRAM. PROM BOS ib OBB RNY IY bh, Be

MEO5 S15 944 BRY IL Y bm5 8 5 4 8 SHRM, BRIN RE OS

5553 72M 2, BRORRIO5 (O05 3748KY IVY, BROAMBI5 YO

53728RYIVY bh, KBRHHO 3896 2OSAMA. ANH O2856 9

SAME. ARR 62562615SHALE BPR AE O 40348 33B NRYIL
y bh, PONE 5 5 2417 5AM. BROMO 82121 oO BAYTby,QUNGHR 13618 UMMA. MILAMO 6. 119278NY ILO. AR EF
#6 1226255HM8. ARAPHRBR7T 33062250 HB,. BRAMBI6Y2

3773 833YI7L-Y +, SRORBIO6/38317T0ORAY TILEY b, BROW O 6

BxX.gyY’I7IVY +, BROHABI6G/338190BSKYILY bh, KBB 40
4118 65M. BSRAMAI6 YL 9459 BNYILY El DS 4S BH BOO 6

5BAYI7 Ly bb, RINSE B 7 13887 5 SS B95 426

kK. BRRARBI6 L201TTSNYILY b. ARR7 1 3

SAR OG LOS 48 68KY I LY bt, BRARBO 6 YO 9

EGA AASB O96 KO 8 AB TENY IDLY +, BRARB I 6Y

7ey by RNB 73838626, PROMI 6 YY 229

bh. BRARRI6G O08 48 38BKY IL Yb, BRB B8 O59LsHHETO16188S0MS. MAMBO) 5039748 EN
QPEAPAH 96 £30358 RBAYILY bh. KERB 555910589 535107 HOY Jeuyb, ARBHB7258098 SH 90

Ly b. BRR a HH  
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 SAME. RONAES 6 8201 6 SARA. FeeaT
SMB 95 726957 BY 7ley hy BERG ha Oo 5
RNB 7 4 S307NY IL yb BEVRREAA

b. WEEN TWOSRMCMRENTOSROLAM: B

5, TBiological Profiles of

Novel Endothelin Antagonis

or the ET, Receptorl, Life

0 (4) pp. 247~255 (1992%)).PD1
, E. 6, TPharmacological Char
f PD 156707, an Orally Acti

r Antagonisti., The Journal!

y and Experimental Therape

3). pp. 1410~1417 €19954)).L=

s, D. L. 5. TPharmacology foOL
ly Potent, Orally Active, No

thelin Antagonistlil., The Jou

cology and Experimental Th

.- 275 €3). pp. 15181526 (1995
hlstein, E. H. 5, TSB 209670, a

signed potent nonpeptide e

ptor antagonisti. Proc. Natl

Vol. 91. pp. 8052~8056 (199 4)

Ilstein, E. 5, [Nonpeptide E

ptor Antagonists. VI Pharma
acterization of SB 217242,

hly Bioavaitlable Endotheli

agonisti, The Journal of Ph

Experimental Therapeutics
»- 609~615 (1996) ). A-127722 6

5, [Pharmacological Charact
-1l27722: An Orally Active
ent KE. sub. TA-Selective Rec

stJ. The Journal of Pharmac

rimenta 1 Therapeutics, Vol.
481 (1996) ). TAK-044 (Masuda

Binding and Antagonist Pr

Nove] Endothelin Receptor

—-044 {Cyclo [D-~a~Asparty1—83
erazin—-—1—-y1)CarbonytI]—-L-Al
ty1l-D-2 C2-Thienyl) Glycyl-
ptophyl] Disodium Sait}, in
ing and Endothelineg Recep

nal of Pharmacology and Ex

rapeutics, Vol. 279 (2). pp. 67
BReyvRY (Ro47-0203. Clozel, M.,
jeal Characterization of B

Potent Oratltiy Active Nonpe

in Receptor Antagponisti., Th

harmacoltlogy and Experiment

~ Vol. 270 C1). pp. 228~235 (19
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94%) ) @E,

{002 3]

HAMOZMPAE CIA, KRMMB CHR EXENZAE CHAT SR OOTY FEY

AA=AkIK. BE~18257B. BQ-123, PD156707,., L-754
2. T-O20i1., K~8794, PD~156123, PD-156707, PD

60874, PD—-18098 8, S—-0139, ZD-1611., BMS-19388

4, 5B209670, $SB217242, A-127722, TAK—-044, FY
VAY BEV RY, ERVGeVaY, VEU VRYBEORYHNKHRA CK ATOR

BAD SRRENS, —RMBIB CU, KIMBO, VRS UEVRVER MRE WK aT

ACESOe)MIREERO NORE SEE OM INE RETES 10XBT SAE eH

[0024]

VRERY RY OLESEE. N- (4-700 -3-XkFN- TVAGYVY W)-2- [2-224. Be (APL YYAEY) Jane Leh) FAI ao
3-ANBYPTECHO, COBIEREROBS CHS:

 
 

   

  
 

 
   

   
 
 
     

{002 5]

Cit1]

CH3 20

Cl y
\ N

Ooss
—N

F\ 4 oy
S O

S3C 0

VAZRUVAYD

(002 6]

HARMORMB A Cl, RIMS CHHEANAZAAE CHAT S4Z4RAODLAME. VAS

tyveAYOY NAV SRB CHS. SHIRE Clk. (ba Mlk, VRaFtevavsFrhbuy

bh ChHA., 40

[0027]
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{ik 2]

 
VEERVAVIFRUOL

20

[002 8]

VRE YRYFbDUGONE, BROMCOROEDMS MUNA. RAR RB KO

ETA@ BAHT SAV PREZ AT SRASZTY EP RUY RAAT YR ARAL CS

Bo

[0029]

HAMOLMBR CI VY REUEVYRYFRUUheLasSR OM 2 Ome ay 5H 3 O

Omg#C. FKMIBR4YROMS Ome ASH3SO0OOmg KCOMMOBCHSE TS.
SMR CIR, BA XNSZY REE YRYIFhRUYDLOSBU, 1A4ROM2 Smeg,

50mg. 60mg. M70mg. 75mg, H8Omg., FOmg, H100meg.,
150mg, H200me. H25O0megkKUN3SOOmes CHS. —# ieClk, 30
KREENAYREVRYAYIFbUGULOBM. LAR DS Omg, HI9Omg, H1 0

Omg #ktiNl1 50mg CHS, ~KRMBM CI. REANSY RE UY RYT RUD
bBOa@lk, 1H4KODM100mg CHS.
[0030]

ad 7 1%

YRERYRYBEOCOPF RUD LI, BO CMSNTW SHE EO MER ST S

CHEMNCES. MNT SZROOMMRH EAR RMP LIeRIS CREAR ABS 7 83

TOS S3FAMB. ARS 96 2490S MBB KOMR 6248767 SAM HES

do

(0031) 40

MM ys kU A

AW MB CHEN SAK CHAT SZROORRAMMBKUAIB I. Vee RY

KREeUYRERYRAVYPFRUUOLE POLY FHEUY YF YVR RAIA ALBERS NCAA CE

SthAP IC. RMB CHRACNSZAR CANS ECAATS. CDNESDRARIU, Mk

(A Fe aes SBIR RETR OWREURTS.

(0032)

ARM E CHAT SKRAOYV RARE VY RVYRREY RE REY RVI RUDE EOLY

Re UYPYRAAALe, BORSOKRAOBRA, RA, SAL aE SEAL, AUR,

AP tM. MA, PRMURMEREDVU FY VE COMICEMHAM. ERMA

HEOR OO MRM EMAC. COR AR NV FRA B KORDA RA GO fe 50
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HMMS AZCLEMNGCES, BAK, SRDRCKEMMSENTHZRHBEOFIRZ HAL

CHHT AZ (HMAlAnse 1 Introduction to Pharmaceu

 

tical Dosage Forms, #7. 1999 FBiR),
[0033]

MMM Clu, VLR VY aV RBM Re eV RV FRU DLR EOLTY FREY TY

RAZAALOBRMER SMOG RAMIPARERKRALRA TS. MMR COV Ase

YRYRRUY REE YRYIFRUGNREEOLTY FEU YF YARRA ALOUE I, KR

 
 

 
 

  
  

 
SOS, ERR PRIM BT SRRORROLOR KURA R. PFREREKS

¢S4BR% KET AZRHKAMFCHS.

[0034]    
 SWI RE Clk, HRs. PRR REESE BERRA BRS OR OICHRATS. AMD

HMA TARA. VRFURYVRYVERMUY RE UV RV SF hUDAREOTY FEU Y

PYRADARPOBRII7 VY ave, BRENSKEMRARRUKMSENZOKAM

RIE CSC. HRR ENR KICBB. RRR, DR ER RMOAKR CHATS. ARMS

HEX MAAR CYA UEYV RV ERY BEE V RV FERVOR OOTY PRU LY

RA-AZbFRERS TAR MICRA SHREK Rcd, RE ORS DEL

TCWALHSERICMSNTWO4ZERBROWP AD ARENA,

(0035)

WAT. VRPURV RAVER UY ROE RY RYT RUT POD FRU PY ao

ZAM, PRP CH-ORMANHICBHEBRD ELE THAT AZTCEMCR. EK UMO

7H EK aDeee eS anbee cHeuRe un ALRAGtAVUKRY— Lie& £7, VMICPB CX ASHALELTMLUCHOZ4TEMHS, THEW, YRBICMSCOB AHEM OHMS S ENCES. MLE UY MMA. KRIS
22811) 8 FAMSB. ABR5 57 1 SF SABA MBUHRRANTWOZKAUCHMMTATE

MCHA, HMicl, WRAP KPFYNIAVYBEOHMRATV PT FY VEY CEVIET

(3) RVGANARMCHBREHS CEM ED, BBBRAY UN (MLV) BPOURY

—-LheEER MTZ TCEMCES, LMAFAYAREOVUYBERSAM (PBS) HOA

SCHRHREXENAZHERMAOMKEMAL BAR ADDHS BEC J37ANRkRRBT So,
LEAVY INMERELC. BHA SNEED Oh(KAWMERAL,. BODBR KON Y Bee

Li RWC, PBS Pic BR e 4.

(0036)

VRERYAVERMUYAEUY AVF RUUD LR EOTY PRU Y VY VR AAAPRL

, MEMBACE AZAD, BRENAZ BACH HPOMReKRBRATAZOKR TAREE

@Sen4, PRAMEBEBK, VY RFevavERUaY ae RV RAVSIFhRUULEED

we enc cwebmupmemee eee vitroBkUin viVORCHMT4ATEICKRO MRM REL, ROC. FEMSEKNONBOE DICH
WSRCENTES,
[0037]

_ ERMCOD eee AV REY ATE avd bo hee Ory Feuy
YVRAAAPOPBM. LAWORIM, FIPRLBKEORHAS, REATYa-NES

CASENSE. XBIMRBCMENTHSUMOD 7A —-KELENS.
{003 8]

AHAM BS CHHANSHBOMRM, BPHRBKUBMU, COKPNRKBUCEHTS. wh

Ald, RRBRORHIEGRCHASNSAAB KU, CNOMERTS1LBELMURBMOWRERD &
“ MURMO BHR CRHENSHLKDLSVETSHLS S. BAK. HROAW
tk. ENBSAT4Z 1 BERUMBROBEKD Ee. ACRBERBRTSROKEA ENS

BROMBKOEDRWERCARABLIS4. RUMS CHASE NAZARKGAB OM BRAS

ACNEDHEBKOMOAKK, SHRKCURBRKW SD CHS. PAW. TRemi

   
 

  

 
    

 

 

 

  
  

  

   

  

 

 
     

 

        
ngeton’ s Pharmaceutical] Sciences], #%®20hk. Ma
ck Publishing, Faston PA (2000) 6,
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[0039]

H6AMORMBR CU. PRAWAR, WO. lng/rYmIlrsWh50~1004n g
SnlOCGERDOMBBE RELL OT., BANA BBB Re. 1 BeRe 4D

DAG ER DERI RARAOMAEN2COmeErMrSH3SO0O0OmeEBKEON 2 5SDOM2
OOmgkEUMWH 25S DSM1LOOmg KCeHATSZED MATS,
[0040]

WuEMAM LE CRE TSZTEACE, FRURAS SUCRE TSAR OKMBHOED

WEWHRCPMTATERCEHES, FREMBBKOD RIMM. BRAN SRBC
LOBD, Men TO4RRA Oh AVeEHALUT. KKRUAin vivokRwin

vit romR7T—-RDSEOKRICKORMNIRETAZTCEMNCESZTEMEBM ENS 10
o BHR BLUR BEER. MEXHNSAKBOREE KC HO TAH LUA ACh aH TS

o € Hk. EROREOWRCK. PADOKBBBEOHRMWEHRSEL. RSEERB TAA

Osi eww ic flo C. RPEOR BAAR Ml bk CHT NE CHO, KRM

CHR A DKIBE RM, RICE ST, KAM CHARS NAMM YO BE 7 ld Se iti

RHR STCHLUMBRENTORWCER BMT AE CHS,

(oo041]

COEAW, VRFURVAVERMEY AS RV AVF RU LR EOLTY FRU PY

RIX ALOAWMBBBRERUBR. 2S. AMERUAMRE AMOS RMA E

MAK LIBRA UC. RRMeMT 4, VR ARV AVERY REEVE PY

DQhmMUEODYFRUYYVHRXAAAb I, BIRR ERB ERML PMT SROKA 20

Mee CHRENS!S.

(0042)

Mimwmls, HO. JMO. BB. AM BEORABAEAST AMM EMICKORS TS

CEMBMENTHOS, VEFUVYREVERUYREUEY RY IF RUYVAREOLTY RE

YYFYVRAAAL®R, BO RRORMERD ELMAR S BRERA T OER DT

. FR, PA, POA, RFR ORM ELAR AB KURORA ER ARAB EO

H/KOEV VY ave POM A CHRAIBKORSATS. RMB CHR ENAZH AO

BARRE ld, Eh BKOMMWRICML EMH ic HMO MeL, 4a CHS

LOW SZ KOC MBNBRENS. BRM RK, PRE RRN OPA, BAKO US KR

RAlCH. MPBPORRUMREE ESE TOMA RPOREECNKHORREELA De 30

S@QT4. BMA BBO. FY IFNB EUV UY YR SOKRMAR ARIE NKE

MEKUATUNVAARENS, BUA BBR DE UT. RESBMORSTSATEM

CxS, SAA BCH, PHORM A RBI CRSE TS4ROOK-ORRKCARENE

BROMCLEMAIN CHS, SAR BBRROMlM. NTP, HALE LS KAT ENO

RhVERU SAY REL EADY ORENEERMABENS, LEM. ZANE

JER lk, GE CHRE XN TOBWSROMMAR CHS.

{0043]

AMM BS CHHENZITFTL-ARSMMM, 4SDRCKK MENTWT,. PAL,

U. S. Pharmacopeia (USP) 25-NF20 (20028) cween
CWSMBAEAATSZTEMCES. BH. FIbF-AR SMM. HERD. HA 40

NH /REBMB KURA ERYAN MBE BEURS HHA CE SRE CAATS. HHO

SUbh-ARSRB A. HMO. MME IAL olkEF VAY BECATT UY

Bv7AVULESATS.

{004 4]

kl. KAW SC DDOLAWOMReAAILI4OC,. CER e BtKR

KRyBKLUMBeRBHRT 4S, MAW. kK MAH 5%) OPM, HMRI CORA OR

RBM ERUAREEGCORHRERETAZR OE BRIN ReY Su VK bTAFRELT

, EMDR CUR<K KRBAENTWHA, MAW. Jens T. Carstensen, 1

Drug Stability: Principles & Practicej, #2
WK. Marcel Dekker, NY, NY, 1995, pp. 379~808, 50
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BB. KBEOMU. OS DDOULAWORMEEETS. LeMoT. BAO Ha,

MOR), QR, Wm. MAB KUPHOM. H~REEKABKUYSERGA EMA

LIASZOC, RAICWTSZKOVP HA, BUSHACHEI SS.

[0045]

MKERIRKG RAR BKVEKP ER AAMERRE EAU. RAMS CRE

SNSZRKEBARMBKONSHREMRT STEM CES.

{004 6]

Hk E RRMLE OMKOMAMHRE NS KICERMIT NE CHS. Lik

Bot, MKMKRMEIBR. BOWRMASy bRARENIGSEGRKAORBEM ST

ERM SNCWS4HMHRSHEALCARENS, BYIGAROMKH, THSCRMSENEYW

®. SBM LI Atv. FoOAF YF, RMA MAB HAI ANT PV), FURR

yFBEOARUVY TRY DRABENS.

{0047]

a. ORS OK HORA
MOB RAB. BAL PVER IRA CH SO. PARIS. SR, AFR, Bib

KOM SKAlCHS, PORMMOMRMiclk, BAIA-Fav7, MBKERUI7A VARA

FarvFaenewCTHE EWE. BBC YVYBECHAMAR*ENS,. AF UNEA, B

BM&EUSERMAVIFY ATEN CH DTKV-AC, BMEK AMM. SRAM

MTWAWORDEMARDURIER MER UAB HECHERT ZTEMCES. TOE

SRAB A, PORBENKBOGURA ZEAL, SHB KS MONTHS MMA

CHP SCHEACES, ~Mlic. TRemington’ s Pharmaceut i

  
  
 

   

    
   
 

  

    
  

 

  
 

  

 
cal SciencesjJ, ®B20W. Mack Publishing, Easto
n PA (20004) 82K,

{004 8]

HAMOBMBBE CIA, HA, AT LVERUEAlE COMA CHA. BAIL A

Mo ATtV, bu-FRER, ERORKRORDELKUAROKADRAKABALTE

.IRRAA, FUIRAI.S BARA, BAU AL TAA. PSA, HAASE LOS. KEM

CHERENSROAB CHAT ATCEDCHESAMBAIDOBMiclk, THECMBSNEWA,

MAA, FA HRA BKOBAMDAS*EHS, ERMAKMBLOAB CHAT ZY

HL CW SZMaA I, CNSUMMENBEWUM, KYU AY FY TY, Ye WA EF

VIPVERGMOF YAY, VIOFY. FIP PTARELEORRMBECARAL, TNE

VHF RUODAL PREY OPT VEY MRR OA AY BL WOTee

~ABKLUEORBK (WMAETF VENI A, RABE VIKA, ANRAY RF Ve

VMA-AAWYUR, AUBREY AFMUENT-AFRVUDL) . RVPKRVENVU EY

, AFeA A, afk F YAY, EKO EY PU ENVAFWMENA-—-AR CBMAIEN Oo

s. 2208, 2906, 2910) , RRR VVO-ABEOTORSGHWMABEN

Bo

(0049)

Wi are OK ADM d. TCHokMonwzwaA, AVICEL-~PH-—

101. AVICEL+~PH~103, AVICEL RC—581., AVICEL—P

H-105 (FMC Corporation, American Viscose D
ivision, Avicel SalesATHR. Marcus Hook, PAD E

LCURMBECNTWSZWMBBKUTOBSAWRAABRENS,. RAN GMAAMIIL AVICE

L RC-S81LELTRHEENTWSZMRARULNVO-ABEOANAKRTYAF VEN

BP-AFhUVDLOBAMCHS,. MUYICRMKEL<S URAKA A Al SE 7 ld RAM lc ld,

AVICEL—-PH-103®8&k&U0Starch 50O0LMARMAENS.

[0050]

ATAMS CHRENTOSZERBRMBEKOMB CHAT GEO BLUTHSRBAIO

Mle, TCH EICMSENBWA, RVI, RBANY UL (BIA ISR E UMAR) .

Mhlee va AL, MRE NVA- AL FHARIY. AAU YY. VYabOW, 7A,
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YVE RAHM, FYIM, otk FV IVBEOCOTHNS ORAS MRASENS, KAMEO

RRM MM POMAR KERMA, BRM KRM RR SABIE NH UTAS ODSH OO

% CHEST 4.

[0051]

KM BM XC SOX NSLS SHAH R ST ZED, RMAMS CHAE NSM KY

CUMBRIA ATS. STR SRRN LAAT SRA. PRORic mer oc eA

HSZ-AC, OETESMRANEASAT SRAM, MHEORMRERUAMBORE, CHE

LEWC ERHS. LkRoat. PERDPOMHMEBERBRTZKEIRSZET ECE. DY

BTL CERWADREBOMBM EEA LT, KHMECHRAENAZAHAROABEH &

FRECHS. HAKNSMBAMORK, RAOBRME RIAAL, 4SRAKUARICR

HU54. MMHG BERR Rl, RAIN OO. 5S 1 SBME KAA 1D

5085BR%* SATS,

(005 2]

AIGHMB CHAS HAR RARMWBKEUME CHAT SCE A CESHBMiclk, TH

RicMSnNRWAD, BR. PSUVEVB. RBEAVY UL, MRA LIAR, FARA

MAB-AFRVYA. FAOAREPY. KRIEFVVVYAVIA, FYPYVAFAVYVA-NE

FRUGAL, VerAtekkRwREANP YT Y. HOF Y IY. alkFYUIY. thor

YPY. FLO, MOP VEY, HORNA AL, AABEOTCHSEOEBSWRASEN

A o

(005 3}

AHS CHAE NARRHMRMBEKOABG CHAT AZTCEN CE SMAI. TNS

CMBR, RFK UYRBAVY UR, AFP UYRV FAY UL, ih Bw, 7

YRUY, VP ROW, VvohROWV, RURFLY FV AD, thoy VA-—W, z

FPUYEB. DU UVIRBTRUUAL BV, Wem in COA SRE MEI,

EV<TUW. Ovi, FUT, a-VmB EU ABI) LAF PUY Re As

VDF, FUUYBT FV, BREOVUCCNSORSMMARENS, JBMOBAI

mu. vurF Csyloid) YUAN (CAEROSIL (BRMB) 200
WwW. R. Grace Co. ®@ (Baltimore, MD) ), @RkYUVUAOKRAT

Fuvn (Degussa Co. CPiano, TX) AAM). CAB-O-STIL
(Cabot Co. (Boston, MA) DRE LU CHO4ZRADMET BLT TR) b

KOTCNSOBSWMASENS., HAT AZBACL, WA. THOMBA SNARK

kM ERMAB IH UCN IRE KMKMOR CHADS.

(005 4}

ROBES MABELORA, VAFUV RAVER UY AE RVY AVF hUIU LR EOLY

ReUYPYRADAbR, BAI-FAVARMB BREA VAN bha-F4VAK

MERI SRE MRE LTCHMN EN TOS RMMCBKTSTEMCES. BAI-F

4UVPRMI. FURAORAORMERRD STS, BREA, RENKHACESME

DORAN UCHR SEM RAICHS. DVANVba-FsaeVARMAlk, HUH

2OUWOMDARA-FHeVvIAECA-FAVAFENTCOALMBAl CHS. SHE Ha se lh,

WROBBSWICMACKSZMWMHEANT ZIM KDESD EMT PNkoe

ZEMRAICHS. GBREL RK. MIHOANB CHEMI ZTEMACES. SHBEKOUH

Bl, FEM SER, MAGA, SREMRMNB KO BRA CHATS. BABKEUH RAI

id. BRM BKONUPYVOHMMC BO CHKAA CHS. MRM Ke. HRALE

(BHhOZTDOKABRMRPEMARDETCHAITSTEMCES,

0055]

HMM DAT uN CHSEHA, CH, MHROZATTFOWMRBIMAT. HIS EO

WKAR GRETAECED CHES, POFVATF EN CH, VYRAFEY RAV ERMUY RS
BY RYFRUDAREPODYERUYP YVRAXMAZLERMARRBTOELY, HDI

ERURVUA VLU ERK AAT SAMEERA. APFUNMICHATS,. TCOKS

RAMKACKLEOMMBKUHAIK. KWH 4328245 SAMS. AR 4 409

 

 
 

 
 

      
  
 

 
 

 
  
    

   
 

 

 
 

 
 
 

   
  
 

 

 

 

 

 

  
 
 

     
 

 

20

30

40

50

4547



4548

(16) JP 2009-537535 A 2009. 10. 29

 
239R8FMBBKOMHB 44105 45S AMS KMRENTHS,

[005 6]}

ERO Ki. HBA H27OVA—-BEUVUR RAZ EOMAOUC Me BE DEY

(HOVtEMAERIUMBZOUR REHM ET SMR CHATS CEN CES. MERAH L

CHO SHEN ECOBRBBMABTNIS.

(0057]}

WARGO AB ela. KAM. Bwvysa YY, RR, FRIED OR RR ENS

MBEKU/LERSRBAG OU HIERN YD ORM MX NSHIBER AMAA EHS,

kimi AMAE, DVUFYNVBEVUY OY TFRARENS, DUFFY VK, BACK

MeMASHNEKEPY VI-NEBM CHS, DVFYVCHA ENS RANK AACES

Hikicls, BHMARENS, VAOv Tk, WAWAZVA-ABZLOMOBEKEKR CH

0. REA EBAULTEYV.,

[0058]

EVbY a Vl. HAO HA ORK tK IC OD OTB COP RL TUS LKR

HA. EVVVYavVPCPAS NSBRMICHA CSE Sil, JEHAL FLIcRI BE

OER CHA. MBM. ERNICHAXNSRMBILAIBKUREFAILS HAT 4. HH

Me OTMABR ORB IC GAIHMtBN CHA A NSBRHIHA CE SMA, A

MAl HRA BKOMMA MASSES, BAKE NTHKEOMB ESHEETS
MAXKnNARYHICRACE4MWBKUA, SRB BKOLTRILRREM ASSEN, Bid

ANB OwPT hic BWTE, BARI BKUARALTHA TS.

[0059]

Ythicik, FURUY, VERA, LFUVPNVA-NVBKOV ANY PRA ENA

o REAM OMI, FURUY, RFVBEKEOCPOAENVKIRY, €RBBR. ZARB

KUDLhBEOY VA-VMNASENS, LVVVY AY CMA ENS KE BAO Wie ld

RB BKOMEZMMTS ENS, AEMOMa, POFY,. FORE P AA, Raa

YR, AVERT ERB OSVE/SALAYVBRUAFYRFLY VY NERV RL OR RYE

MMMNMAS ENS, MILAM. AVREY RAF MEMO K-KAPRVYUN, ADFY

hoHAYVER., VeegumBEUV FeV ALMNARENS,.
[oo060]

BRM, TDIR-RABECAPVU-AMAASENSDA, HRA, AVaA-AL YY

ay PF, FUeKUYBECVYAUYREXEOATHRADASENS., WBA,

AFPUYVRBFTOAELVY AVIAN, BV AVAYV BV NU ay, SV ODUD VY BV as

YFYVA-NMBKEORVAFY LFV VIVVUNL-FNARABEHNA, ARBls,

PUYMRBKOMARAASENS, “MILRAMBc lk, BRET hUVUOLBKORET

KUVAMAB*NS, SAMICK, FERORABKURREN THOS KAN DEAS

KUCRPRASBOR ENS OBAMA ASENS,. BHU, BREE OMMOSHHL

ZRRBARSOK OM RORKRREECSZEAMOAKILY FAARENS.

foo061]

SUNVBRCBERDeAATAZRBMMMe., KERB 635045 8 SM Bic

REN TOSHKEIMMBRTSZCEMNCES, COKARERARMIE, BOL ABET

RHA CHAM CHS.

ome.AMOR MBH Cle, BRE CHEIMONBOMD, VAFEYRAVER MBEANaaceae OB TCHECMEnNeWAL, 2-YRAbKFVRAR RY. VIAVA, UF
Yb. FRIEFUAL RVURFLYAVA-N-350-YRFNL-FNM, KRVLFL

YVFYA—-Ww—-550-YAFNWR-FNM, KHVDFLYAFAVYVA-NM-750-YRFY

EZ-FNM(ZOC, 350. S5SOBEUTSOURVLFL YAU A-NVNOBBEEO

High -eeielTW4) EBT SVYPK NEVES HK KRRMARU- PVE LY PF

—NVEEOKMAF Vibe Kaye EY CBHT). FFMER PaOFYPoVRD

BHA) . @BfMAoeWV, ERIEVEL CPAs) Y, EPO Y AVY, ER)
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—~MP RY LY FY. eI UY. PAUNEYB, UYAB. vVVe bo, ULB

FAV APOEAYRMBKEOFTOLATFN, BEGOYFFANAA-+RHEO1 MBER MS

MBHOPRILAIZRAT4Z4LOR BATS.

[0063]

MoMA. CNEICMS NEO, BYNKCRA CEST UA-NEBSTSEKE?

VA-VARZASTA, CHEONAMCHAENSATVIA-Nk, TCHSEKMENZW

AAPaOEVYAFAVA-NBKOLASI-NeKABTSIMERUMBROL ROFL VRE

BC AZEBORYHNIKRACEAKEMEBH CHS. THERM, THERM

HWM, PREP UPFERY RFP ERNE EOTRMIT VENT NFEROY CRM

TMEWM) FRA-NMABS*ENS.,

(0064)

HAZM@OLMBR CI. VaAEFeVvRVERUGRYANICHPARCEAZTORS, BERD

50mg. 75mg. M100mg. H#15O0mg. H200mg, H250meg,
N300meg. H35OmMee# SAT SEM MAE LTCHAIT 4. DAPeMa, KVLF
byFuvaA—-Ww400, KRUYVVA—b20, RERYBEOVF Vee POF YPyoyV

—-VEPORIBE MT eESALTE EY, DAR NY cH, CPOF YL VME bOI

BRAPYRUY STUY EF BEOTMBLF RAVES AUTBE EW,

{oo065)

Pil aS BY RE Cd BE AN BS AY

HAMOB MIB Clik, RIPMBS CHAS NAAR, VREFRY AVIS UULES

BOAHORMMORSEAATS., ~-RHBRCK. BURMA RBALS FOL BATS

o RWI RR Clk. RECUR ANIA. PMB IL Ae SOK BATS., HRM RE Cl, EU HAI

i. AMI - Fe VARESE OKAR TS.

[0066]

WO DAP ORMIERE Clk. BAIL CNSMRENBEWUD, PADTWVEYBSFRKUOL

.FUYY, APR PRUODAL SNA FYVEAET AINE, ZF bhB CEDTA

eeOeomer ER OY FOEVAF VEN—ARLPORWAA F7RK-A-KAWMI PrP ARTO CRRA) BECDAIb-A-KA

N7IrARTY CRN) RABTSZIFbL-A-KAMBEKOMMREV VA-ARH

OBRNCSOKLUYEBREAZ COR MALS AAT AMR AMS RR TS. MAIL. 1 Al

BAB KUMBAIDSBRENS 1 BEKSBAROMBAIS EC SKRAAT STEMS

& Do

(0067)

SRMOBMBR Cli. RORMAIAOLV RAR YAYIhUYULOSRW, AKMOSE

Bim CTHSUPSH140%CHS, BZBORMBR CU, VAR vavsrhuY

LOBIW, PRMOSBBEAULTH7TBPS5H3 5%, 1O%MSEH30%. 12%

5#I3 2%. 15%5N3 0%, 7%DY5H27%. 15%PSEHN25% CHS, BH
ZBMORMBM CIE. VRFUEYVRYVIbLUYLOBM, ARMOSBERI SUTH 5%

7%, 9%. 10%. 12%. 15%. 17%, 20%, 22%, 25%, 27%, 3

0%. 35%FKRU40O%CHS,. HBABORMERE CK. VAFEYRYFRUULO

Blk, N20% CHS,

[006 8}

HAMOB MMR CI, BORA, YL RteEYRYIFRUGULAM1 Omg, 20mg

25mg.30mg. 40mg, 50mg, 60mg, 70mg. BOmE. GOmE

100mg. 125mg. 150mg, 175mg, 200mg, 225mg, 250
mg. 275mg. 280mg, 300mgk#RUS 50mg e%# e874.
[oo069]

HSMOLMBA CI, BSI NVAFYRPAAVENBEDEDTAZDTH HUY

LE OCMOMRBMILAIDHAVESHD 4, BZRORMBR CI, HAPONVSAF

VRPT AIUVENOBM, RAIDOSRBBICWLTNHO. OF %SDSN3Z%*DHACHS,
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HOR WMIG RE CIX. OVS FVYRBPAAVNENORI, LHOS Rel weUTHO. O07

%¥DSM1. 5%, O. 1%PDS5N1%. 0. 15% RDSENHO. 5HORH CHS, BS

MOR MIE Clik, BAIRPONVSFYRPAAINEVO SB, HO. 05%, 0. 07

%. 0. 09%. O. 1%, 0. 12%, 0. 15%, 0. 17%, O. 18%, O. 2

%. 0. 23%, 0. 25%, 0. 27%, 0. 3%, 0. 35%, 0. 4%, 0. 45

%$. 0. 5%, 0. THEKHUINCHS,. BEMORMB ECA, RATONVSFY

RBPRAAINENOBS, BPMOSH RI MUTHO. 2% CHS,

{0070}

HSMOBMBA CI, RORRIPORNVSEFYBTVAINENVO BW, WO. lmg

PoSe*Hs5mg. HO. SmgPoH4meg. HO. TmghroM3mgKRBM lL mgr
58 2mg_g CHS. HEMORMB RCH. PORMPONVSEFYRYAINENVOS
lt. WO. mg. 0. Smeg. 0. 7mg., t[mg, 1. 3mg.1. 55mg, 1. 7

mg. 2mg. 2. 5mg®kRUN Sm g CHS. HSMO RMB CU, RAMA OND
SFYRPAAVEVOSU. Mimg CHS.
(0071)

HAMORMB RCI, BRHIHOEREDTALTDTFLUYULOSWU, BHOSBSIWLT

HO. O5HBB%*DSHW3BBKYOMA CHS. HMORMBIRTEK, EDTAZTFhUY

LOB, HPAINDSHBEMLTHO. O7%PSNH1. 5%. 0. 1%PMSHSH1%,. O

. 15%PSEHO. S5SKDORACHS. BEMORMBHCI, RHPOEDTAZTh

UY ROBIE. HO. 05%, 0. O7%., 0. 09M. O. 1%. O. 12%. 0. 1

5%. 0. 17%, O. 18%, 0. 2%, 0. 23%, 0. 25%. 0. 27%. 0.
3%, 0. 35%, 0. 4%, 0. 45%. 0. 5%, O. THHKIL1NCHS. HH

MOR MBA Clk. BAPOEDTAZDIFhUYLOSBU, RHOSESICWL THO.

2% CHS.

(0072)

HAMOLMES CU, PORMAPOEDTAZTTFRhUYUAORU, HO. lmgms

M5meg.M0. Smgnr5W#4meg. HO. TmgroH3mgkKUM lL mg pow
2mg CHS, bEMORMBSR CI, BORA HOEDTALDTFRUUDLORMIA, WO

Img, 0. Smg,. 0. Tmg, Img, 1. 3mg.t. 55mg, 1. 7Tmegy, 2
meg, 2. 5mgkkKUNS meg CH4. SBZBORMBR CA. MOMAAPOEDTA
TPFRUYULOSU, Himg CSS.
{007 3)

HSMORMIPR Clk, HANI, MMMEEVO-A”ACAVICEL PH 102)

IP k- AW KATP ARTO RAD BEOGDFZhR-A-KAMT PARTE

WN) ZEOBRIOMAUCESATS,. BSHMORMWMER CK. RORAPODZ7)

—-A-KMMIPT ARTO CAMA) OBB, MRMOFRREW LTH 5S %DSH SO

CHS, BEMORMRH CI, FIbK-A~-KMMIPY ARTO CHARA) Ol,

GAIDSBBIWHLTH7THMHW25%, MLOXDSEM20%,. H13%DSH 20

%CHS, BSMORWBR Cl. F7bK-A-KMAMIPF ARTO CRNA) Om,

RAMOSHRMICMELTHS%, 7%. 10%, 13%, 14%, 15%, 15, 5%, 1

6%, 16. 1%, 16. 2%, 16. 3%, 16. 4%. 16. 5%. 16. 6%, 1

6. 7%, 16. 8%, 16. 9%, 17%. 17. 5%, 18%. 18. 5%, 19%

20%. 25KEKUSOKCHS, BEMORMERCK. FIb-A-KMDT

Ab7u (BRA) OR, RAMOSEBI HLTH 16. 9% CHS.

{(0074]

HAMORMBR CK. DIb-A-KAMITP ARTO CRRA) OS. H40m

ePSH100me. M45megAP5HN9S5me. HMS5EOmgy5HM9 Ome CHS. B
ARMORMBM Ci. FDA7h-A-KAMI PT ARTO CORAAD OB. H40meg,

45mg, 50mg. 55mg. 60mg. 65mg. 70mg. T5meg. 8OMmeE,
8img., 82mg. 83mg, 83. 55mg. 84mg, 84. lmg. 84. 2meg
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84. 83mg. 84. 44mg, 84. Smeg. 84. 6mg,. 84. Tmg, 85mg
. 85. Smeg, 9Oms, 90. Smgk#RK1LOOmg CHS. BABORME RC
uk. FA7R-A-KMMIPT ARTO CNA) OU. M84. Smeg CHS,
(007 5]

HAMOZMWBHE CII. FTV R-A-KAMIP ARTO CMAN) OBL, HALOS

BlwmeTHMH 7 SYSW25%. HM1O%*DSH20%. HI 83%DY5HM 20% CHS

o HABORMWMEC RCH. F7R-A-—KAMT Pr ART CR) OBI, BAIOS

Blcoml TH 5%, 7%. 10%. 13%. «14%. «15%, 15. 5H. 16%, I

6. 1%, 16. 2%. 16. 3%, 16. 4%. 16. 5%, 16. 6%, 16. 7%

16. 8%, 16. 9%. 17%. 17. 5%, 18%, 18. 5%, 19%, 20%

25% RU ZONCHS.. BEMBORMBR TI. FTA7b-A-KNWI PT ARTO

(HN) OBUA, RAINS BR HELTNH 16. 4% CHS. BSMOii he Clk,

EORAPODeh-A-KkMM7P ABT COMMA) OB, H40megD5H1 0

Omg, M#45megP75H9IS5mMeE. HM5O0mgPSEHN9OmM gs CHS. BSBOR hi
HECIK, DUb-A-KMBI7Y ARTO CRM) OU. H40meg., 45me,

Omg, 55mg. 60mg, 65mg. 7TOmeg, 75mg, BOme,. Blmeg,

1. 83mg. 81. Smeg. 81. 8mMg. B2mE,. 82. 33mg, B2. Smeg,
2. 7Tmg. 83mg, 83. 55mg. 84mg. 85mg, 85. Smeg, JOmE,
90. 5mg#RUM1LOOmg CHS, SSMORMBR CII. FIA b-A-KMMT 7
AkT7O CHAIAD O8UM. NS2meg CHS.
[0076]

HSMORMBR CU. ROMAHOMMMEULU-ACAvVicel PH102

) OBR, PRMOSRRICNLTN1LOSDSEN 50% CHS. BSD SR Hee HC ik

Meee Va-AzACAvicel PH1L0O2) OB, HAOFSHSICW ETH I

5%DS5W1A5%, N2Z0%¥DP5SH43%. NZEMVDSH40O%CHS, BEHOS hs

WERE Gla, MM EHC VA-ACAvicel PH102) OB, HAIOZSH BH

LTM 15%, 17%, 20%, 23%, 25%, 27%. 30%. 3S2%, 34%, 3

5%. 37%, 40%. 42%, A5NKRKEUS5 ONCHS, BEBORMIER CU.

MdatkEe VO-ACAvice ] PH102) Ol, HAIOPHRRICNLTN 35%

CHE,

[0077]

HFSMORME RCL. RORADPOMMatERVO-ACAvVicel PH102

) MBH. H1SOmegrSH3 00mg CHS. HSEMORME A Cl, MM TE UD
a—-ACAvicel PH102) O15. M14 0mghA5HM275mg KKM 1

50mgM5N250mg CHS. BSEHMORMER CK, MMREtAa--A CAV i
cel PH102) ©8t,. #150mg., 160mg, 165mg. 170mg, 1

75mg. 180mg, 185mg. L9OmgKRKUR200m gs CHS, HSB Shi
SHE Cl. MORAMPOMPGRMREVA-ACAvicel PH1I02) OB, 1

75mg CHS.
[007 8]

HAMORMBE TA. MAA ERPOFYPFAOEVAFNVeNA--A CE-5P)
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CHA. HBZMOBRWERGCH. BHMAOe Pas rT 7FOENAF HN eWA--ACE-S

P) OB, PRMOFESlWETHO. 5%PS5N20% CHS. HAHORML

Gld, ERaEeY FOeENVAF NV UeNA—A CE-5P) OBW. HAOSBBIWLT

M1 6D SH 15%, HM2%¥DPS6H10%. HBI%VDSENE%HVCHA,. HEBOR MH
 

Git, be Roe y Po eEWVAFNVveVO-ACE-5P) OBKM, HHO:  micw LT

411%. 2%, 3%. 4%. 5%, 6%. 7%. 8%, DNHRUW1ONCHS, BAB

ORR EE Cl, EPOFY FOeEVAF NeW A-ACE-5P) OBKM, KNOSH

Bicom LTH 5% CHS,

{oo079]
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HAMORMBAR CK. HBMPOn FuUFyFUOENVAFVeNA-ACE-—5P)O

Blk, M5megP5Hh50me. H1LOmegroH4 Omg kKUM 1 Omg hP5h3 0
Neg CHS, HAMORMBAM CI, MMPOK FAOFY7FAEVAFVeENA-Z CE
—5P) OK. M10me. 15mg. 20mg. 22mg. 25mg. 27mg, 3

Omg, 35megkKUN1AOn eg CHS. HEMORMUARCA. MHPOkRU>sY
FarvrAFVeNWA-ACE-5P) OF. H25meg CHS.
Ca008aj

AWMESCHHREN AY RFR YREYIRFUDLONAIU. PH pHCRECHS. BH
AMO WIR Cla, -HRE UY RT PUD AW KAM BKOLMAR UY RT RUD

LRKMiCOREMBAMEMA LT. SAIC BU ZRMREEEMS TS. BSMO

WBE Cl. IRE UY RP hUD AKOR, RHOSHE ai WLeMO.

O58 EGP ONS BEY DOMACHS. MORMBA CL, —HREU YAR? hUOL

—-KOMWOBRI, RBMOSRBICMLTHO. O7%MSEH1. 5%, 0. 1%PHENI

%, 0. 15% PSHO. 5SKH¥OMACHS, HAMORMBR CHA, HAlbo-Bete

UYVEBTKUYL—KMMOSBls, HO. 05%. 0. 07%. 0. 09%. O. 1%,

0. 12%, 0. 15%. O. 17%, GO. 18%. 0. 2%, 23%, 0. 25%

~ 0. 27%, 0. 3%, 0. 35%, 0. 4%. 0. 45%, 5%. 0. THEE

1. %CHS. SBFHOLMBICK, RAMHO-BBAEUYRThUUDA-KMWO

Bit, SAOPH eI ML CHO. 1% CHS,

(oo08s1)]

HSMORMBBR CI. BPORAHO-BAMRUYERFhKUYL—KAMOBI, HO

ImgPS5H3mg. HO. 2mgr5H2. Smeg, HO. SmgyoWemegke
zHO0. 66mg ASH 1 mes CHS, K554MORMBRCH, FORM TO—-BBREY V
BFhkUDA—-KEMORBK, WO. img, 0. 2mg, 0. 33mg. 0. 44mg, O

5mg. 0. 6mgeg., 0. Tmg. O. Bmg, 0. OMgEKKAl mg CHS. H
SMORMBR CK, BORAIPO-MREDY RT hUUDOL-KAMOs, HO. 6

mg CHS.
[0082]

HAMORMBAR CHU. DRE UVR TR UDULRKMORR, RAOSB Sl WL

CHO. OSHBYSDOHSHBRYLOMACHS., HORM CU, CHAU URS

hLUYDORG, BPROSHBICNHUTHO. O7T%DSH1. 5%, 0. % DBR 1

%. 0. 15%PS5H0. SDMA CHS. HEHOLMBR CK. RANPOLBAE

UYVBThKUYVAORU, WO. 05%. 0. 07%, 0. 09%, O. 1%. OO. 12

%. 0. 15%. O. 17%, O. 18%, 0. 2%, 0. 23%. 0. 25%, 0. 2

7%. 0. 3%, 0. 35%, 0. 4%, 0. 45%, 0. 5%, 0. THEKU1. %

CHS, HAMORMEME CA, RA POTBRAEUYRT LUV LOS, RAlLOSE

Bicw lo TMO. 2% CHS.

[008 3]

HAMOZMBMCI. MOR PODBREUY RT hUYLekyOgit, HO.

Img@583. 5mg. HMO. Smeg mPoH2. SmgkEKUMO. Tmgrow2m
CHS. BAMORMBRCR. BORA POUMMAEVU YR bU YOLK oO Bld

~ WO. tmp, O. 83mg.0. Smg. 0. Tmg, 0. 9mg. img. 1. 1m
g@. l. 3mg.i1. 55mg. 1. TmgkEKU2 mg CHS. BSMO KM HT ld.
EOS AHO TRU YB Th UD LI KMOR. HL. img FHS.
[0084]

HAMORMBBE Cl, BAN. PY TY FVUA-NBT+bhUOL CBNWA) BEOS

YVAYVAFYVI-VETRUITIL CARN) CEO BA ESAT 4S. BAMO Rie ec

i. BMPORP YAY AU I—-VBTbhUUL CRRA) OB, ARMOSHBicw Le

THO. LSDSM1O% CHS. HAMO RMB CIE, FYTVAVIA-NVBEThY
91 (BRA) OBM, RAOZHRBIWHL THO. 5%PENHSE*. HL B*MSH 5S %
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_O2%MSEH14%N CHS, BEMORMBR CEA. FY TFYAFYVI-NBRFRUUL (

MARA) Omid, HALO SBBlEWETHO. 5%. 1%. 1. 5%, 1. T%, 2%,

2. 3%, 2. 5%, 2. 7%, 3%. 3. 5%, AMNRKRUSKNCHSH,. BSEMOR Mi

FR Clk, FV AYFVIA-NET}UIOL OAA) O88, RMOPBeCWLUTH

2. 5% CHS. HEMORMEBR GUI. PUA YAU A-VBESThUOL CRRA) ©

Hild, M3 0mgm5imi5 mg. M20meg)5N 10mg. 815)5H10meg 6H
4, HBAMORMBR CI. FY ATYFUA-NBTbhUYUL (BNA) OB, Nom

g. 7meg. 1LlOmg. Llimg, il. 5mg. 12mg. 12. Smg. 13me,
LlomgkkKUM 20m eg CHS, SHEMORKRMBRE FYAVIFVA-NRFLUY
J (HRA) ORM. M12. Smeg CHS
(008 5]

HAMORMBAR CU. RAMAOP YAY FV A-VBETFhRUDL CRRA) Old,

MkMOLE Re ALTHO. 1%P5H10% CHS. HBAMORMWERMGCR. FUT
YAVYI-VEBEThUGUL CBRN) ORK, MAOPEBIWLTHO. SRP5HNB

%. H16PEM5M HM2KNDEM 4H CHS. BEBORMWEECU. FYAYV AYU

aVRP hUoOR CM) OB, BRIO RBRMICWLTMO. 5%. 1%. 1. 5

%®. 1. 7%, 2%, 2. 3%, 2. 5%. 2. 7%, 3%, 3. 5%, AHERN 5S %CHE, HAMBOR iiHS ld, SUIS INA NBS EU OL UMM) OME. Be
AlIDSHBIWLCH 2. 5% CHS. BABORMBMBEE, PY AVF VA-NVRt

hUYUL (HRN) ORM.HM3Z0merSoH5me., H20megh) 5H 1 Ome, 1
5DSH10meg CHS, BABOLZMBIR CA. FYAYAFVA-NVBThUYUL CH
Rb) OBIE, M5meg, Tmg. 1Omg., lLimg., 11. 55mg. 12mg, 1 2

5mg. l3mg. 15mgk#kU 20mg CHS, HEMORMBRCA. FUT Y
FYI-VBFRUOL (FANN) Old, M12. Smeg CHS,
(008 6]

HAMORMBR CI, BEANIE, AFP UYBVIFAVY ULE LP OMAN BATS. &B

SMORMBH CI, BMHOATFPUVYERV FAY ULOB RL, PKWOB Re lowel

THO. 1¥DSN8% CHS. SEMORMBBCE. AFTUYRVFAYULOR

i. @MORBRICNH LCN O. 5%PS5H6%, NO. THEMONS5%*,. H1SDEM

A%NCHA, BAMOBRMBMR CUAL, ATT UVB VY FAY ULOSI, BAO Ble

wTUTHNHO. 5%, O. 7%, 1%. 1. 2%, 1. «5%, 1. T%,. 2%. 2. 5%

Hl 3% CHS, BABMORMEMCA. AFYUVYEVFRYULORI, BAOSE

BlSULCH2. 5% CHS. BEMORMERMCE, BAMPOATY UV YRVAFRYDbhOmtk. 1 suemoW ime tb. HAMORMBRE CI, ATT UYRV TSR
LUOhOBE, M1 Ome mASMH3mekKEM meMSHS5 mg CHS. bSHOF

BRE GIL, ATPUUYRVY FRY ULOSIK,. H3smeg, 44mg, 4. Smg, Smeg

. 6meg, Tmg, Bmg, ODmgkKK1Ome CHS, SBEHORMER CA. AT
PUYEVTAYULOBE, M5mg_g CHS. .
[0087]

AHMBCHAC NSRAINA. MIF evryeet 4S. Be I-Tyves

MERA. SPR CMSENTHOL, TN SMBMSNEWA, FRNVBL VAR (Se pi

film, Pharmacoat) ®¥ORNU-ARKEKUSe pifilm EC

LAAVFORVURRANVHKEREKSe pisperse Dry 3202 Yello

w., Blue Opadry, Eudragit EPOBEUOpadry AMBS
PMSepisperse DR. AS. APHHEUK (BH) TS ORKOE DOB

KEDY YADAAHRKROU-FaVvAPAMRAB*ENS,. A-FevAl’, VRFUYSB
YI RUYRORILEWBTAZROOMMB CLUTCH, BSMO RMMe Ca. a-

FAVA, RA EA lL DoSWT7TKMERUMA%HECOSe pifitlm LPO]

4/Sepisperse Dry 38202 Yellow (Sepifilm/Se
pisperse) (3/2wt/wt) CHS. BABMORMBRCR. A-FAav7
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MEI. Sepifidim LPO!

ellow (Sepifilm/Se
. Sepifilm/Sepispe
(CHA, BAMORWEHR CIE. S

Pid, BAH BM 1%, 2%, 3%,

47/Sepisperse Dry 3202 Y

pisperse) CHS. BSEO ZiMmie Clk
rseltlg. 1:2, 1:1k2KRU3: 2wt /w

epifilm/Sepispersead-7Fry
4

1

e

 

% . %. CHEEUI NCHS. HSBOR ii

WaT, Sepifilm/Sepispersetd-F4xrvAtd, HABEMW 1. 6
%CHA, BAMOLMBR Cit, Sepisperse Dry 38202 (#f) tk
. BERIT BWO. 5%. 0. 8%, 1%. 1. 3%. 1. 6%. 2%, 2. 4%. 2. 5

%. SHHRU 4% CHS, BSMBORMBMR CA. Sepisperse Dry 38
202 (8) i. RAUB W 2. 14% CHS. HEBORMBRCA. Sepispe

rse Dry 23202 (ff) lk, M1 M4 ek OMIl mg, 83mg. S5mg, 6m
ge. 7Tmg, 88mg, 9mMg. 1Omeg., 13mg 1L5Mg_geKUM2OMmg CHS. B
SWORMBH Cl. Sepisperse Dry 3202 (ff) a. SAI 1 4
ZONSmp CHS. SA4MORMBBRC. Sepifilm LPOL4&,. HAS
BAO. 5%. 1%. 1.5%, 2%. 2. 2%, 2. 4%, 2. 6%, 32%, 3. 5%

Rei 46 CHS, BAMOBMWERM CI. Sepifitm LPO1 4, sale
2. 4% CHS, BAMOBRMEM CIA. Sepifilm LPO1 4th, SAI 1
“EOM Smee. Tme, Omg. 1LOmg., 1lmg., 12mg, i3mg, !|5mg
_ L.tmg#RUM2 Ome CHS. SBSMORMBH CI. Sepifilm LPO!
4n-F4 veda, RH 1BY*EOW1 2me CHS.
[008 8]

HAMORMBMR CU, MH VRFRYAVIRUDL, Witwer o- Az, oF

DR-A-KEM7P ART CMRA)D . DF R-A-KMMT YP ARDY CB)

EROS FOR VAFVeENA-A E-SP. RVSFYRMIPAANVEWV, EDT

ALZTFRUY A, ~HRHRUY RF RUUD LOK, CHE UVR Th OUD LEK

FY IVF UI VT R UL CAD PY FY FV A-ROD

KY) AFPUYRVZFAVYULRBECSe pifitlm LPOI14/7Sepispe

rse Dry 3202 YellowOn-FrxvI7FeBRat 4,
{008 9]

HAMORMBRE CI, MM, VRE V AVI RUD LH 20%, MRR EVO

-—AM3 5%, F7bR-A-KHMIPAKIO CMAA) H16. 9%, FFZR-A-

kMwM7Pr ARTO CORR) A116. 4%, ERFOFYAFOENVAFNVeENU--A E

-~5PWH5. O%. RVSEF VBP AZIAVENHO. 2%, CEDTA) XTFRLUDLE

0. 2%, ~HHRM DYER hUU A KMO. 1%, SHRED YRS bh UO LR

KMMHO. 2%. FYASYAFYVA-NBFhUDL CRIN) M2. 5%, FYTYAY
3
e

3

 
 

  
 

  

  
  

  

   
    

 

 
a—-VRPRUYD A (RRA) H2. SHBKUAF YT UYRVY TRY UL 1S OBA

4. BHI, HM 2. 4% COS pifiim LPOL46BkKC0HEW1. 6%
COMHSepisperse Dry 202 YelltlowOU-F4AVAREDUKB

  

BTS.

foo090]

HDSMORMBH Ci, KUM BS CHRENSZRORA PREV RY PU
 

   

WM10COme. RVSFYRPAIVE VHA 1. Omg, CFhLBCEDTA) ZFRY
YROB1. Omg CEDTA). EREFY FOEVAFVeNVA-RAE-—5PH2 5m
ge. 77h AK- KAM TP ARTO CRRA) M84. Bmg., F7b-A-KAMD
PARI (RR) 82mg. MHA VA-AML 7 Smeg, ~HRtEU Yeh
UIL—-KAMMO. 6mg, THRE UY BT hUY hk 1. lime, Fury
PU d- VBP RUOL CORAM) W112. 55mg, PYAFYPYVI-VBFRUOL
MMA) AIL 2. Smeg, AFKUYRVYFAVYOL CHOY AR) HMSomeg BLOM
KH192. Smeg k#BATSS00meg HAICHS. HAE, M1 2mgCOSepi
film LPOLT4BECHS8meg ECMSe pisperse Dry 3202 Y
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ellowOI-FHVAREHKAATS.

foo091]

b. Fhe He ATE

AHAMS CHAS NSERa, MME RIC kOL ERAS RBI KS MENT

WAREP NT AIM KORSTSATEMCES!, PlceK, THEKCRMRENBWA, ENF

NBRMICKOKRAMECRA ENS aah wen we po umMe umEee9OSMAM#Z, AH353 6809SWMB. AA3SZ598 12350MS. F400871953 MAMS. AB567453 38a. a 5 059595 8KM8, MES
So Ter aM WHS120548SMme. mS O 73543 50M. fl
8563947683 FMS. WH535455 SHMM a BROMO 7335.00 8H
MECMRANTHOZEOMASENS., COLIRAKBREEAT SE. PHAM. ERD

FY APAEVAF VE VA-AR, MHORVY-VbhUYIA, TW, BM. BRA. %

Ba-Fav7, BMF. URVY HAL MDRERATCNSOMAREEALTOAW

AGACOMBORH FU rT VERBAL, 1ME RIUM ROW EMD OOD, Bi

ZNAZAMHEHRRTATCEMNCEA. BMMBtMRENTH4ZEOP AST SEYRAI

MSATOAMU GAMMA. SMBRR EN COSZHERMRG CHIH TS

EDCABICBRITATEMCES,

[0092]

aa MH RR GeO. COSA MM Wick OR eENS|! in MRE AA B XD lc 38
ORME RMB ST SHRM OR Meee 4, MBN, PRI BU SARI RH E Nie AH

A HY BY AI© SER SLPS FN “CARE 7 oa ae SE Te US HL RTS 78 8D Lc RS 1 HD BO OR
MAreieee soe, MAM MALOR Aiclk, BMMWEROMER, RSEMRBOKRMBEKLOR

ZOMBIE TOMED ARENA. MAT. MAMMALS RAT Se. ROR RE

ERR RMOMPL ALE LPOMORTEKBRBRSAZAZTEMCX,. Lktot, HIF

(MABDRBIA) ORB EKBBRERETTENCES.,

[0093]

ZCOMMMAMAM A, PMEORRMMREMMKCELES TERM GEERD) BEMHDI

Mil, BWM KR bDRoTTCOV AV ORRE RPM WR HRT 67 DORWO AO

BERL IC, DOMMNICRMMT SKA RAENS. KACTO-EVAVORD ZS itt

HSE Mi, RM, KRHBKOADOMHENSRMORICRDSRE TC. MBAS

RAXCHNEDNERSEY, MERDOMMRMME. THSEICMSNEWD, pH, me
BR, KERB WOMOMMENHAERAST ORR ERE ED MRmENDS.

[0094]

H6MORMB ACI. HAI. RIIEAL TUF OY RARER BR YT. RR NY

FURY LERAMORSAREEGPAUL THESE TSTCERMCES, ~RMP MC,

RYT RIWBATSCHEMCES (Sefton, CRC Crit. Ref. Biome

d. Eng. 14: 201 ¢61987#),. Buchwald5, Surgery 88
507 (1980), Saude kS.N. Engl. J. Med. 321:574

C1989) BRR, (ho He RE Ik, RUS BAER ATSCUEMCES. FH
WOR MIRE Clk, HRI MARBRA-TFy PUCK RETSTEMCES, ME, B

EHBD—-BOARABECHS (MAU. Goodson, Medical Appli

 
  

 
  

 
 

   
       

  

  

 
  

 
    

 

 

 
 
 

 

  

 

  
 
 

 

  
 

 
  
 
    

  

 
cations of Controited Release, vol. 2, pp. 1
15~138 (1984) 6,

fo09 5]

WC DPORMBR Cl. BMH TNT AR, RMR RBIS SEBO MM

CCHRICHBATSA. HMORMMMHAM. Langer (Science 249: 15
27~1533 (1990) CLEAMMCRMAXN THOS, MERDR,. AAANBBY

Vy FR, MAWRRUVURFWVARAYVL—bhL KVUSPFUVAAAYVL—b, WME KK

JEMBLRVRP UAVs, Beep eaYy, PERU EF LY FLT RUB, OK

RTA RUVAV FEY, RVFV TFLY, BUF aSYVIY, KRVULFLY, LFL
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YRErWPeFH—haORV YH PU aH yah, RV VY AF OeY, yYUaTY

NoRA-hIAORVVY—-. PAFUNBBECAATVNBOTAFNOLPFAFWVRED

WkKTERU SAH, SOP, BBR VU PRN PV A-NVBEOCRAR DO MKAMRVE
CLUPRFOHhUMDMEPSZTEMCE. CHE. KRICFBECHESZARMRU V—B,

B)RWRU RFE LY, RVAFWELY, TFLYY/FAURELYARVY-, £FLY S/T
AY VBRDTAFVIRUY OH. EF UY eR RE SONAR HL YU aH otA, RUY
AFVVUStY, AAPEVAL, BAERVUCFLY, RU HILE RV, BREAN

LOM PoVaARUY—, Bbhe RU PY. TFL YBEOCTIUELY, AAS VO
YLRPELYFVLIRBLV—-h, FFNVAATEFaUME PUY IAL, DFU YY RIN SP DY

aoa eve, RFU LEAN EFOH bY PRN PAH NVR KRVY HBSS

EPFL Y YL PINAY ERP -HVAKRVU SCM, THAUT. WMEMOW, WH

eae zr vy TC. AA RUV RTL CMR TS. COLDRHEROMR KRISS
NDARERDON-—tRYF-—VUL CORBA CHA, XC ERWHROKBBRCARICKE
LEW4.

(0096)

c. JFRURS

BR. PANKKERIRAG HE BRUM CT ASHRORSEEER, KUM CIS
mAN4, VEN WHA BR OM CL. MABME LS ERB. EAIAI AMS
LOISRBX SP S4ZROBLOCOSZAABR ERM IVY a VELCRO TEM

XH, MORAG ROAR. ok. EMA K, FF ARA-AL FVGU-VEREL
A/~WCHS. MAT. BELOGASKU, RSFSNZERBARKMKER, OHO

MEERA aAlL pHRGAl. BEAL, BMREM MALS SOK MATHERS UL,
EISGUIYVBVVRE RY, ALAVRBRU TASK NV SY BEOCV INF FARUY

kPOMOCDKAGRNSLEORBEWRM WAP RALTE EM,

[0097]

GURMOP ROK S Ic. BIRAL, RP BKEOHMANKRS AARENS. FRORSO
HRHOMANC. TCECRAAR, RF RALPAST SEM MC Ame TS

CHMBRADHYATEMCESHREBD RE PORARRARER AL FOC EMO] HES

RAR. GAB MCMA LST CKMAADUATEACESZRARRAAGAHER ASE
ORMBnVY Vy avVRaaeEnS. SM, KERRI KECH TE.
0098]

BIRABRS XnN4ZBA, BMRA Ud, EHR KER IU YE RGAIR CP BS)
ket A VI-A, KBVRFEYAVA-VBECRVY FOELYAFAVIA—-W, BEKO

CHHOBAMEEOMMABKUA ALAR ART SERA Aa TNS.

[oo099]

JES OMS CHAS NSB MCBRA CE SHA, KMRL FEKETE A

. Sb, BEM. PRILS, RAR A, RAB KODAMA, FLEA, @let +
Ye MAIE RUF Lb AB KOM ORY NCHA CESZWAMARENSG.
[0100]

IKE BRO Bictk., HEF RUDO RR. UY Am. SREP SEARO ARM, BRK
MW PTeARU-ABLOAMUYA-MARBSENS. HKEF BORA. Hye
KOR MRM. MEM Vea ILY wm, AV KORE EMA Aa ENS. HAE
hRiPRABREOMAND, SZARSA AAR MAREN ATHRMORAM ABM ENSNE
CHO, CM, PolrVvERUMIV YON, KB NYY NT VAT, 7a

AJM, AFUBECFULUNVMpP-LPUFYRARABBLATFWV, FAUY—- IW, Hilt
ANVAPWIAUDEBMSOMB bE AYP bh AV AMAREHS, Se M ice, Bik+ hk

VUILBEKEUFHEALU-AMBSANS,. RHA, VY RBBBLOVICYR ASS

SXn4. ABA, BRB hLUO LANA ENS. AM RBS, BRP AA
AYRIMSSNSA, MBLABEOOMMM, ANVRFY AS FUVENVA-AFRUDAL,

KER REV FOUEVAF NV UNMA-ABEVURV PIV KPUV PY RARE NS. Wie
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Alictk, Polysorbate8&0 (TWEEN (ORME) 80) MAB*ENS. &
BIrAvOR@Br av RRBKEOFLE-bAIKUMEDT AD ABEND, BHA
he RMR AR ODF VP Va, RVURF EY AYVA-NBKEVTAELY?

YVAI-WVEEOK pHMMROKAODKBLITbUDUA. BR. 7OYRERREAR EAS
T4.

{o1od1]

YRAPRYVRY ERR ENI RACK ATCOMOBRR EMR LC. EAM EO RE

BVQgReEmOTORAMKAEBHR TC ARDIT4A. FRA Bd, ARBlMSN
TWHKAK, BRERAHMOEM, ABKHESORKRKERAENS.

{0 102]

MOA BIER OM RET YTV, RAP VERMA EAR VY UY VMI S. SR

OeESAOMAIIET. YDB CMOENTOCHMENTWHAZAKIICHHRCBEUNEES

      
 

 
  

 

 

  

   
    

   

 

TEV 6

(0103)

EA Clk, BERD RPSATZRAKAEROMMA ERO AIH A, AWERSH

ECHS., MORMBARI, MHRORMBANMDReE LR STROIMHARICHECCEN SN
SIG:MARBAT SME KEE RSME BME RRR CHS,

0104]

ERO RI, BRBKORPRRS ORD RHENS, ~“KRMBRC,. PRAM
 

Be. WRX NSMRMEW LCV RFR VY RYDE LEGMHO. LHW WDOND O %
w/YwhkERl ll &Ow/YwK0DRVBELSATZEDCHRAT SS. BERT 1 aS

BSEPTZCUEMCE, EMRE BRMOKONSEBZASBKHAL TT. MM ee CRE TSC
CMRCEKS, BROERMSGABBKOWNE,. RX NSARM MLC BOL MSNTW

ZR TOhIOVEM@ALT. ZBRKin vivokeEMin vitroRkRr—-R
PROMI KORMMNMKRETSZTEMCEZATEDMMENA, BRB ECH SAE

ie, IRXNSZHADOFMEC Ho CEM LISZTCLeRATS. CHK, ERORZO

WH, FA ODF BKUHRMEREL. RS RRB TSZAO SMS HM io T,

ee ORBHMAM Mi bro CMM TAX CHO, RMB Cad MS 17% oe EE BG Ik,

SRST, BRA NTOSHRAMOMMER UREA MT SCKEURRMENTHEBY

CHEM ST AE CHS.

(0105)

VRERVRVYERUMRANKKHRACEZ TOMA BAMRENTHOED, HORNE

RECESS SD. BEAL UT. KOU BESERERMEEUL ER SD. KRKEITO
FGv TREC ERPCAZTEMCES, ELZBAWORRL, MEORSHRBEKLOURR

KARR ERIKA DY RE EY RV ERUMRE NPA CES TCOMOMNIBE EEA

BYSZWCDPOTIT FR-KERENS. SHEBREA, KRORKREKET SOU

SCHOO, PBMC RETSTEBMCES.

{o106]

da. i BRR ROK

ATAM SE Cl, AM tev vavEKkahOBRAMEL TRE TSZE OKRA KT S
CEMPCXAMMBEEMHREMATS, CNSWER, BHRKL. BAER UAPVELT

MAIT SCRE CES.

[0107]

fit BEE DOR Fe ETE MOE RUMEN KRACEATOBSMOIEARKBDST
CRM KOMMTA, BHA, BREEAM BSTSMRBAERUMRELU<S AMR OMR
XNABBRAMOMOBRMYARMDESRL TED, PA TACLE MCE SMB Mic lk
, CNSR BSENBWAL FFARM-ALVVMERKWY, IVI R-AK bv EY
yoy, EY YU RR, FURY, AVA KR, AV AERUMO BW RAD

QPaene., PME. SEPHEpHOVTV BMRB, VY BT hRUYDLEL<SBAUY
LGREORSGMER GUYER MOENTWHSWOCOLIAGRHRESALTE LIV. &
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COW WORM MIA, BK. SRAM SNCS BEM AEP COR MAIC EO,

PAAOMAMSBONS. MR. EUABMEL RRR ROKMORAT VIHA TS. B

WAP WEL VRE VY RVERUMBY DMA CEATOMORAAR EB (10~3 50

meg#EIU100~3 00mg) FKKSARRETHTS, RMR M ARAM 4 CHS
SACU OMUERE Fir RMTZTCLEMCES,

{o0108]

HER OR OICKER DO COCOMPRIRMRE RHR TAZTCehICKEO. ERORS CBA

TZROOWADESH4, BAKO OK, RPRKELGHOMME BAL mL 4k)

Mee eMAM1~ 50mg. 5~35megkKUNIO~3 Ome eMAS. ERMCRI
RRM RETAZTEMCEES,

[0109]

Bl 7S BY Ra Biz Be BY

HAMOHWMBA CHUL VREFURVY AVI FD UULORER RRR REAM MS

HATS, HREM Ki, PICA. MAM BKUBRA RSET S. RRM CHEK

XNA IBM KC. GHETAZYRERVAVIT RUUD LOSBI, BREEAM KOS

HRM LON 25S KASH ECEOVDMA CHA, HAMORMBR CI, Varese

YFIRhUYLOBKA, APPR AMROSHREBICHMLCHSONMENMS OKNFKRUMNS 5

%EDSBWN45% CHA, BAMOBRMBR CU. VaAFUYAYIPUDLOSB(, BB

GeO ROPARIWL TH 30%, 33%, 35%, 37%, 40%. 41%, 43%

45%, 47%, 50%, 53%, SENEMUMC ON CHS, ~EMBMR CU. AK

FeO RHOV RE RY RYFRUDLOBI, APRA MROSHBEIWEUtTH 411%

CHS,

{o110]

HAMORMWBRE CL, ARIMA. WERT hUOL, BERT RUD LS

RERPPhKUDUA, EY FAFA V HOW, FAADNEVBERETNSOHAREE

ORB ILMReBRT 4S, ~RMBH Cl. HMA. EY FATV euU-nv CHS,

SARE Clk, FLARE Mlk, VFAICNVE YR. BRB RUD LB KOR PEST RUD

DOPE CHS.,. BHEBORME RCI, KEMB CHES NS RR ERR Bd RK

THE, VRERYRYIFRUYVLONMSNTWOS4RMRRN A CEROHBI8 49

L628BRYILY KBR) ELAN. MBENKKEEMEEATS.

{o11i]

HSAMORMIBR CK. TMA. ELF AAV ULU-NCHS. HBEKMORMWH HE

Cl. ESFATFVCU-NE, MMR KOSH Ble WETHLO*MSEH3ZOK%D

MAORCHETS., BAZMORMBMRCE, C/FATFV LUN, RAR KO

PHB WUCH LT 2% SH 25K%KRUNW 1 SMD ON2 ONOMMAOD a CHESTS

o HAMORMBR CII, RHEBEROKRAOL/IF ATV LO-NVOBK, RMR K

@PeESicweutTW1 0%. 12%, 14%, 15%. «15. 5%, 16%, 16. 2%

  

  

 
 

 
     

  
 
 

 

 

    

 
  

 

   

  

 
 

    

  
    

  
      

  
   

   
   16.4%, 16. 8%. 17%, L7. 5%, 19%, 22%, 25%KKIE3 0%

CHA, HAMOBRMBR CU. SC/VFAPUV CU-NOBK, RMA KROSS Ble   
 

 
 

WMLTNH 16. 4% CHA,

{(o112]

HAMOKRMWMBA CI, BRB ST LUD DIU, BREE ROS ERIM LUTH 1 %D

SM 6%*DBRCHHET 4S. HOR MBRE Cl. BiB RUUAM.L HW 1. 5 MMOH S

SERMUN2ZSVDONA4“~NDORCHET4S, BABMORME RCL, BRR RUU AO

Bik, PPM BMPADO SRR WUTH1%. 1. 5M, 2%, 2.5%. 3%, 3. 83

%. 3. 5%, 3. 8%, 4%, 4. SHNEHU5KNCHS, -HMBR CUI. HRB?

LUDULOSIL, HMRRMKOSRERBICNLTN3. 32% CHS,

{o113]

KBAMORMBR CI, FANTVEVE WU, RARADKROSHESICWHETH 1 SDS

WE6DBCHETS. HORMBR CIS, FAMINE YVBIK, WL. SHDN SH UE
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ZIO2LDOSOMACOBRCHEETS,. BAMORMBH CI, FAAINEY BROS,

RGM ROSH Bic WeUCTHM1%M. 1. 5%. 2%, 2. 5%, 3%. 3. 3%, 3

5%. 8. 8%, 4%. 4. SHEERS NCHS. ~HMBR CU, FTAUNEYEB

OBls, RERRMAROSBRSBICWELTN3. 3% CHS.

{o114]

HZMORMBA Cl, BRB FUDLI, BRR RM ROSE BIW L CTH 5 %

DEMWMILSKXERUENSSDSHIL2ZKYOBRCHETS, SF4BOXLMEBR CH. BH

BrhUU LIS, PREM ROSH BICWLTN 5%, 6%. 7%, 8%. 9%, 10

%, 10. 3%, 10. 5%, 10. 8%, 11%, 11. 5%, 12%kEI15%OD

BCGET4S, ~HMVR CU. BRMMThUULOSU, RAR KOSBECH

LTMH1LO. 8% CHS.

(oi15]

—HRRE GILL FRB, PAINE YB, BRM RUD LB KOR RES

VYNOMBECHS. ~RMBBR CA, HMR MRPOPY ATV EVROB, Ris

BIEMKROSBHBCWALCHS. 3% CHO, PRBS hUULOSI, H3. 3% FH

0, BHRMThUYULORI, H10. 8% CHS,

{o116]

SHIRE Clk. RRCRI ER. LER UEBBMOROMBMN RAAT SO UY

B+RUYRO US RBAVYULERBITIRYRBRELORGMBKVUANA--AL FFA

Ko-AL YN AL APR FAR-AL VME RKM VY SbOHW, AVY

YY. BRU PAVED EY, FEALSDYREOWMRA, ~RWBIR CK, BEALS

HARA, DK VY YS h-VERMVY NE R-NVDORBRI S,

fo117]

HBAZAMORMEA Cl. KRAMBS CHECK NARHA AR. VYRRGMeaas

4, BAMOZWERHCE. UY BR Galliks, H10mM, H®15mM,. H#20mM, #

25mMEKUN3OmMOBE CHET 4S, 5A4ABMORMB CU. UY Bi iA,

20mMOBECHETS., BDZAMORMBRCA. UY RRA. 2O0OmMOBERT

Pei L. BREN SMA. WT OpHe esa,
[o11 8]

HAMOZME SE Cl. BHMBS CHAE NAHMMAMKA, VOEVERGALaA

$4. ~BMBR Ci, VOVRB ROA. FEV RFR UV LIK CHS. BSE

Qe MBE CIA, PRY RBThUUDA TKN MOR, RMR RM ROP HR elioweUTH

5%DSWH15%, MEX*MSW12NERIN7T ODSEH 10% CHS, BHABORM

WHE Clk, RAM RHODE Y BT hUY LIZ KAWORM, PRR KOSH
eH TW 5B. 6%. 7%. 7. 5%, 8%. 8B. 3%, 8. 5%, 8B. B%, 9%,

9.5%, 10%, 1L2%#EKRIEN15%CHA, BARMORMBR CUI. BREN SZH

Aik, MSDPS1LOEKUN SCD pPHRATS.
(0119)

KHZMORMBA CIS, KEMB CHAS NARMRERM AE, FAO -ARARE

CBeMROSBRICN LTH SON DSH 6 OKCOMAHOBCAATA, BAKBORMWE

REG, FFAbR-AORK, RMRRRMKROS BBE WEUTH3I0%, 35%, 40

%. 45%, SOKNEKUCO%NCHS, BEMORMBRCI. FFARU-AOMIS

, AGRA ROPHRBENW LTH 10% CHS, SHMOLMER CU, BWM BCH

HX ARMED RIL, VV Ob OVER MRAM ROSH EI WLTH 20% DOW

5SO%DOMAOBRCAATS, BF4HBORMBBR CUI. VVUOh-NOSB KL, RMR

KROBVHBiWELTM20%, 25%, 30%, 32%, 32. 5%, 32. 8%, 33

%,. 34%, 37%, 40%, 45% FRU5 0% CHS, HABORMERCU. VY

ZhK-VOBK, RHRBEMADOSBBEEWULTH 32. 8% CHS.

(0120)

HAMORMIBR Cle, KAMBCHHENGHERAM AI, RRMA KOS
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ew CV REMY AVF RUDRA 411%, PAINE YBEN3. 3%. WARD bY

YRS. 3SKHBKORRRBThLUYANIO. 8%. FEYVRMIhUYU LI KAN

8. SSBELOVYAh-NH3 2. 8BKHKEBSATA, HABMORMU RCI. HERE

MRI, KROMMRATS.

  
  

 

 

 

   

  

 

 

  

 

 
 
 

{o121)
[#1]

VLREERVAVI LUDARBA

nesp 10mL/i4 7 ILVEOS(mg/s\4 FIL)

VaExRUVEAUVITRUOL 250.0 10
DLVBF RUDDIK 53.5 |
L-FAaILE VER 20.0
D-YYvohk—IL 200.0
BRB hUDL 66.0
BRB hUOL 20.0

|KBHEF bUDLE RISER pHOE COTADS

[0122]

 HAMORMBR CU, KMS CHARA NARRERMKRA, HMR KOSH Se

CM LTV RFR VY RVYIFRUULN LOD SH 30%, FTATDNE VERN ADDON 6% 20

 FEVBFRUVPAOMKMMNEDSEH8S%. D-VYYIbh-VH5ODSEHEONB

KOVIRYVER-KOMAIDSON 2K RRS, HERBORMER CU, KAMB CH

[XG SRM KR, RARE ROSBBINELCYREUY RAVI EUD LHS

3%, FATNEYVBWAS. 3%, FEV RBTFhUUDLOIKAMAT. 6%. D-Wys

K-VH5 38%BKOVRYRB-KAMO. 1 3SKR BATH, ~RHBR CI. RE

MMA, ROMKEBTS,

  
    

  

 

  

  
  

  

 

 

{012 3]

[#2]

LARVAL bY OLRRRAl 30
RS 10mLIN4 FILE OR(mgs \- 7 IL)
VEHRVAVIFEUOL __ 250.0
OO VRP RUDLOK 97.1
L-PFAITIVEVE 40.0
D-Y ya bk—IL 400.0
4 YHkA 1.3
KEL RUDAES pH6.8& CTOTAS

 
 

{012 4]

HZMOZMBHE CIE, KAMBCHERSANARRMAD RK, PHARMA KOSHE 40

ie LCTVRERVY RY IF RUDLH4AO0OPSEH30%, PRUNE YER AD SHE %

, THRE UV BST hUD AKAM BO PEeMW4AM, D-vyvohk-VA 5 ODE HE

O%6*BELO-BBEUYEBTRUDA- KWAN 1. SPH 2. S5KRRABTS. BS

MOR MBH Cl, ARMS CHEEK NAMM RI, RMR ROS ERICWL

CY REUEVYRYIFRUDLH3 4%, FRIVEYVBM5. 5%, THRRHR UY eB

VoewRbkhyy3. 7%. D-wVvoIk-VASSKHBEO-HRRUY BT hUOR

—-KAM 1. OD%NHRBRT 4S, HMB R CI, RMI Rik, ROMMEATS,

[0125]
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(#3)

VDAXRUaAUP RY DLRAEIRl

| BRS? 10mL/\4 FILED EB (mgli 4 F JIL)
LRRRUALVE RUD 2500
TBR VBS LUD LOCK 26.8
L-PATILEVE 40.0
D-Yy=b—W 400.0

—BBt VBI bU DAKAM 13.9
IKEMEF KU DERM pH6.8kCOAS

{o1i26]

KUM BCHHREN SY RELY RVI RUYLOMREBAM A, TNHEBBETS

 
 

Bei. CHECMSENEWOMAMAMBl PRE NTWZAKRSZARITSYAARYAY

FRUVULE RET SZRAOMEBENRIBRAU EEA ULTRA TS CEMCES, —Biti

ORE Clk, BRAMEBOKWMSCHRHXNAMRMBY REC Y RY SFR UDO LER

WicHtACKEABMICADLT, BYNKCHACESBMeZEL St, COMME CHA

AYER RPI ED) BRUCRSTSZTLICKO, PRMRBVYAERV AVIS UOLER

a ee

(o127]

AWM SE CHE NAMM BY RF UV BVI hVUU LMA. EROMEHNKCHA

CRABS MALT. BRICSMORS TSR HMRMITSZTEMCES, TOES

RBM, TN SiS NRWA, EN AK CUS P) . ERRIK,

MAK CUS P) (RY YNRIFNA-NVMERUNIRY HB) MASENSZ,. ERAO

MORAROBMM XY NZ KIA. FEROBORRB ROA LT. RRM Pee aD

FRUGDLBAIRB RMT STCEMCES. LeMNo TT, BMAIOBM, MRR ete

YEYIFhKUDLEBDT OM TA CHEN® CHS. ~RMBB CK. ARA IT O~ 5

OmLEeM LOPS 20mLaEGA UC. RRR RY REFER YAY IF PUD LRA eH

mL. RRBHEW1~50me/4%mL, H5~40me/%mL,. H10~30me/mL
ERI1LO~ 25mg /4/mLlees. BHORMBE CE. BARAMRN OY AS eY
RYPFPUYVLORKRBEBK. HW25me/%mLEKUAL 2. Smeg /4%mLlLtésS, E
Hee BI. IRS NSMBTECAHENS.,. COEKEIDER, BRO RETSTEMTE

ESB. WC DPORMWER Cla. BIHRARO pH, HMOSDSMHLOKRKENOCDSH
8 CHS, OS DAPORMWBIR CUA. BH RARO pHi, H5. 6. 7. 8, GREK
10CH4.

(0 128]

MMC RERYVARVIRUDLOM RBM, AR ULCT CORBA RETSTE

BCXS. WRK, BRMARERRL. H1~7 2H. H1~4 8 RM EKA I~

241 ANI GAT SZTERDCES,. WS DPORMBR CH. BRERRD SO 1 RHA

cA 4,

{o129]

e. ARS

AMBAMe, BRMBLOSSHSIMUCTHRENEKDKABTA, ELAZARAH

te, WW. RUB. ov bvave&CH2TES.L FVU-AL PN, RB. ryvivva

VY. MAIL BUPY NY, o-vay, MMA FUEL K-ARL FAH hy Er uyy

. WER, AYLU—. “al, MB. RB NY FERUMAMRS BLOC SEBO HON

Ale UCT MAITF 4TH MCES,

{o130]

VRERVYRVRERU VRE RY RV PRU LR EOTY FUN YT VY RAHA

SOB KOR RK AMBAT4Z4REORLPORMERUMAM BADR Dl, FNM. AV
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 ABEUGD-YAYORRCHAIT STEM CHS, AME, MRKBOK MK, EF

RRR SOR MIL KRIAMARBREDE MI BMENS.

{o131]

f. HORSE ROK AOR

aM AL, RES FRBLVUBRR SEE COMORES MBE EK. RAM BCU SRS

nS. MAW, BBRSORMORS HABA, SaKRHOROORBSA, DFE

KOGA CHS, RMB CHAE NS BIH AI, A CMR Eei 1a ER

WER ORMYEWER MIRE MOSMAN ST SRR ICMATSZROOMAKZRRLTH

4. CBSA CAA SH SZRSEHICHRACESWAlW. BAEKURABKEOMAZLY

ABKHORMALCHS. BADR, DADTNA- (HAA) . AVR VY-eoOFY

ARDY DA OBRUAFFYV EFL Y FV I-W) BOOM IMBOETY-. Y-BE

ChUPVHURFOBONRIBAWDASANS., RMAGHRAIOMACeEERTSCEMC

£4, MHIOM AR ELWSROORMAMIC, MADBKUAINARENS., EMRE

BRB KO, BBA AMMTAZTEMCES., BEA OBA ER REI. N2Ps

3egmtCH4S.,
[0132]

HWMRSEOKOAORPABKUAT UNI, MORGRRATSZOLCAUCKRSe HHA C

XA WMRRMALT. MCAKRC KONE S,

(0 133]

44

Lh OWMRCIS, RMN, PRERA BMH BRK Rot. BKEORRE NAM Rich

BAe Eis, AB. RRR BKEOMONF RHoCRtL BUCA eH Me RET S. H

SMOBMBH CK. VARY RVYFhUUVLONBHeK. BRALASKOMIDS

350mg, 1AYKONHI1PSNH300meg, 1B4KONSASH250me, 1
O4ezO0M5hPSEN 250mg kRUERALAYEKOHIONS50meg CHS, 18
ZOMOSODSH3 00mg OR RBAL EK, RHME CEA RMENS. BSRO SR ii
Wwe Gla, ABU, RAL ASR OMS me. 10mg, 15mg. 20mg, 25mg

. 30mg, 35mg. 40mg. 45mg, 50mg, 60mg. 70mg, 80mg
100mg. 125mg, 150mg. 175mgFEKM200mg CHS,

{013 4]

FIRE R OT KROPR EKER AMCH45 KMS CHR ENSGRAP OY

Ree VRYFhUVUAORE, RBEKIKROKRBBKLURER SE SOUIBERKAAD

REXMARBICMEUD EHTS, MEBKLVUABE EK. SWRI BRAETP FRU

Hew. BENS AN GRE CHARBRERU PMA . BB. RRER RRO

7E. RSRR. FSW RORR. AA, AB. DABKOMAOBRBICKCCAEHT

Bo

£0135]

MA ORR RMI, WRERGAS BRI FOFSASROOMELAMDOS UTS

AER TAFAUFSAB MAW. LOFTS bA4R OMI VATA FS hoi sn

PFSWHMOOZSLVFINR, LF OPSAYHRONLOVAZAPFLYSLAENAS

B#EOMWSLTVUF SAL, LFUFFTLHMOMLOOVTAIZAFILMSILFEAPIL

4“ROMSSUPAPLERUIFAUFILSROMLOOVTIAUPF IAMS IFAS

BYRON 2ZSUASGL) , BSMBORMEM CI. REENEYAPEYARYThUY

LOBUL, HO. O1LPSEN3SmMeg/4FODKBOHSEWRK g CHS. BEAHBOR MG
Clk, BEENSZYRFUYVEYIFRHUYULOBW,. HO. O11, 0. O05, 0. 1, 0

. 2, 0. 4, 0. 8. 1. 5, 2, 83mg /4WRkK oe CHS. BAMOR MH HC ld,
VREUCYAVYIPUULORSGU, BIER KS.

(013 6]

SEB EHSOD CHS EDI. GAR KOT, KRAMBCMRENTHOSRANO

GERDA OMBRHFATZCEMMBETENHS, FH, MAREK REM CH
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TUE. WROWSICBMBLC. PREM. MBER APIESFSZARBILORM MAD S

CHAATCL HHT S,

(o0i37]

EDR PS PRUE OVE Ke PO. BH. BR ERAMB TAD TACUESM, ABMS

CHK NAMRMK MET AZM A REE ATICIUARTD CHSD, KRMIT SDITH

CH4ABLER, MHRA BBKORERABATVYa-NWiKLOSwRBENS!,. €GlCL WK

CRAM BS CHES NZHRMeBMABRSE TSH. ABR eOM, BECKS BEE

Zi, MA. MRICRHXNSZA BL, CRMOPTKRERWARMREKHBT SEH

MMT SZCHEBCEH., EKUPEOMRORRL COS IDOE RCHRORM ER MDS

BASE AIEMT STHEMCES.

(013 8]

MOBI HE CI, KA MB CHAS NSAZHRAABe. WRK4GR OTE

Rep M. GR. SMW ERAKBTSZEMI, Mlmegy5300me, 50mgy52

50mg kKE7 Smeg h>S200me ONT AR CRE TS.
0139]

HSZMORMBBR CK, KRUOMBCHHKAENZACHRAORS RRO RT TEMCE,

OWS He, DEC LEIAL, 20. 38. 58, 10H. 158, 308, 458. 2

HAL 758. SHA KERUCHAAMMITSZCHEMCES,

(0140)

eh

VRERVYAVERMU VY REFER VAVIF RUD LR POLY FRUVUYP YRAAALS

BEAR BKOYV RFR YRAYVERUY AF URV REVIT hUULREEOLTY FEU?

VEAL AL MMR EERE BT SEH HRAENSZTCLEERIGANKREAT SH

MmeELCMETSZCeEMCEHES, RBMBCHAENZR MK, ARHAZ ERTS. E

BM ROMBIC BW TCHATSZRODOMBMBIK, GSRBI ESO MSNTWS, MAW,

KERB 5 323907 SUAMB, AR5052558SHRMSBKUMB5 0333
52 RAMBSR, RRR AEM R OM. TCHSMRMENEWDM, PV AR-NYD

RR, Fa-DT., MAB. BRYA. RYVPFLRAPN, AYR YU YY, BREN
BEKO, BRENK BMC SUKMEORSARBKOUPRKMLUKERBO ARM RAS

SkHA, BHMB CHR ANAYV RF EV REVERE Y REE VY RV FP UGDLEEOD

EYEFRUY YF YVRADAAL OBR —- BORG OAM S CUS wMeNS.

{o0141]

Ete © BE it

RAHM BE CHE EA NAZAR BUSY RERYRVERUY RE REV RVI RULE

POLRYERUY PF VRAD KALOWMNRMART SR MIC, BN CER,AY

BEOE(LEWFIRZS AAT STEN CE. ENSK, HHBlOMENTWS.,

(0142)

(ft FA Be

RUBS CHH ENR ZACH. VREFRV RV ERM Y AER V AVIS RUD LEY

OEY RUYYYRDHALERMAZTMIRS. LRMELSLBROMORY FEU?

VRAD ALRE, ERMEROR RIC AA SMOLEea wt US ERR LM ABD

UCHATSCUMCES, BAW, RA. KWH BO 438299 45M.

6683103 3FHM*, WR6 68638 25MB. AB 6248767 SPS,

AM68527453MS, WAS578 8705 SAMBA Ob eA GORA

#2 WHB55940215FHMS,. MH5571 821i ae. A559 1 Tb 1s

PAS. B55 14690 | SHAM Be MRINTHOSEAMWELOTY FRU YSAK

DYER BRMTSZTCEMMSENTHSMODLAMEMARDETHSETSZCHEMECES.

WL DDOMODYERUYIYAAAAbI, MFEOMMiMRENTHS,

{o143]

WC DDPORBMBM Cla, AK. THE. BRAKES. RMSE CCPAP
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>. PRB SUS KRAMER. FMERMUCNSOMA PEE OMRBMAEKRUBRN
Stk te EO MIRO DLO IG MIC BU THAME NS fhOPMRECMAADRTCOVAS LY
RYFbhUDTLORSE AAATS

( fii Bil )

fo144]

(32 i Bl 1)

4-%n-3-2FN-5 (2 (2 (6-AFwAYY [d]-[1, 3] var

#Y—Y-—5-AW) PEF WM) -3-FEANAWKRYPSE) FVAEVY HVS h

YDOhBEEIUN~- (€4-%O 0 -3-2FNW-5-AVAFVVYUN) —-2- [2-2

FU-—4, 5- CAFVYVVYAFY) FVartnreFf Vv) -~-FAFLY-3-ANAKRYVS

SEREFRUVABERIUN- (4-7 00-3-AFW-5-AVAFVVVW) -2-

[3, 4-— (RFUYVVYAFY) ~-6-AFNIAZANIT LF NM] ~FATF oY-3B--z

WRYPTEFRUGDLBO Ww

A. (€4-%70n-3-2FW-5- C2- (2- eee [1, 3] VARY HW- 5 HAN) PREF M) —~-3-FRAVAWKAYP ZED) AVAEVVKO

Jv OD ail BL

1. 5-700 RxFN-6-ARFWRKYY [dd] Ci, 3) VAFV-VOMR

Hi RFUY €130L) . BHC! C13 0L) BEURLF OF FNY VERY

C1. 61K 9) O#HAMK. 5-AFNVAKYY [ad] [1, 3] YVA¥V—-N (10
Kg) BMA, MUTT. RVLYVFEP CL4AL, KE STB) RR ICMAT.
Be&we—-MBRLK. BRB ORL. RB TAY OL CRAY BRL TD

tole. ADY C18 OL) EMAL, BAWE CMAL i. EAS UY ARE,

BOWE RAD SSF AY FAK YVaVYLl, RHRSUSL, ESMHeS-7AAAFN-6

~kFUVAYVY [d] [1, 3) VIFV-NVMNABOMKELTCHSNK, AFUY (

50 L) PASRARBREXAE4ZE, 5-FPVOGRFN-6—-AFNAYY [d] [1, 3]

VARY WANG SN CR Bee © llBO %)

(0145)

2. (€4-%7nn-3-xFN—-5- (C2 - (2—- (2—-RFNRYV [d] [T1, 8

] Vt¥vew—5-4N) PRM) -38-FRANAWNWARYI SE) A VAFRV AO

WV OD Fe BX

5-F7uunurFw-6-AFWRYY [d)] 11, 3] Y-AFVY—-AN C16. Bg,
0. O9Omol) OF KFERFUTFIY (THF) (1 20mL) BRO-Me. +H

BMIEXNTOWOSVARAYULMHR (3. 392. 0. 136RFe. AlLfakkKlkJ oh
nson-~Mathey, ~-204+1002A%AYv%3) OTHF (120mL) AFU—k
2 CmAzAK. EURRMBBAMEN140~45 CECH 2~357HMBLT. REZH

Bete. VFRYULAMPICKEOBEELIT Se. ROM ML, BAME AHL. ®

SCRIBORRBPHR LK. VFFAYVOUL, BMORDVEVAFOELRYCHELEY

StTHEBRCES

{o0146]

RiHOMEBSAT SIF ANRGAL, KROO5-F7anrAFMAYY [d] [1,

3) VAFVY—VBME 1. SHH ORM MM LGA. COM. AME lt 8 CAM ICME

Lice im ilk BE CHS. TVS VRE. 8 CRMICM RT AE. ody
YVRIUECHW, KORRES COLD EWR. DVV AY PUY TRB et

THA. VVVAYAUYA Kk, BREM o eH L, FV Re -NVOREBEW 8 CRIc
HERR LMU SBR TAC LC KOMBT ACE MCHA, RHBU-2OCCRH ICED

TA4OC, FUR v-NVPBKRSTS&CHRHOLROREDAACES, RHEAWOE

DEB Do TS Be

{0147]

RSI AwWHOCTCE SU S5SDTMBBRL, COM. BKTHF (90mL) FON? —
LbED ON? -XF—~3— (4-4 du-3—-AFW-5-AVPVUMANMITE
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AM) —2-FATFTYANMBRFVSTE (6. 6p. 0. 018 mol) IBM Hectic
FHL. RHBSwMWE2MMTAL. RWC. NA-AREY-N? -AFN-3- (
4-7 HO-3-RFM-S-AVAFVVVUWVANIV EAN) -2-FAFILYVAN

REDGSPARE SPDR DTOCCMARK. BRMBBCMOKMBIERAWOTLC CY

VAL, 12%MeOHYCH, C15) ty. NF -~ARFY-N*%-AFNW-3- (4-
POW 3-—XFM-5-AVAFVYVVWVANIPT EAM) —-2-FADVTYAMVARS
PRRPRMRMEBMU,

(0148]

RMIAMe. INDHAHC1 (400ml, 0. dmolDHC!l, K®BH) &AaSB
FATIFPAAUCEBL, BAWE2PSADMAPL, HRT ICBL. MRCS 030

Om!) CHRLEA. RMBOBK, BeEOML., KB BMOMMCF VY (150m!)

) CHIL. A bDtRGBRBRETIIY CHALE. PHKCRMUT. MBF RUUAL
CHRABEMIRS DU. ME FICW 39 CCIBMITSTCLEMED. THR ©RALE.
{o0149]

B. 4-70 0-—-3-RXFW-—5 (2 C2 (6-xXFVAYY [a] Li, 3]

DHAEVA-W- STM) PRM) —-B-FEANMANVAYIP STEP) TV REEV OVS

bh Uo 1, tH OO al BY

ABDSOARMWEROC, MALF VICMMMS et. MANaHCO, (5x50m
1) G. HEARD MMI CSR CHMe LK. BRET TTY CHML. Na, SO, EC

Fe Xi, He BmT Se, EMER ORAORAAT SNK, CH, Cl,100m!1
RAMI A. AMEE BPRSDSLODM, RAC RERMAB KT SE CHE
Likg Z-FNM (150m1) MAL BAME MYC CHAU 1 OF) BHU,

4 gtd me ic KOMBEL. CH, Cl,/72-F (1:2) OHAM C30m1),
RWOCL—-FNM (30m1) CHMBL. MEP ICMRA CK. HMO R AM & RM ARic

  

 

 
  

  

   
 
 

  

f(woABM SSL, REERMRT. 3232p ORC. MENS 5% CHPLC., RP, 40%
PeRIRUNMYK, PYELRPYCpH2. SECHMENKO. LY TFA, CMR
fo lLmLl sy) CEUE.

{0150}

MPP SORERMEK (600m!) KILOCCHBAL, BRERA CHAI 3
) BAL ROC. MIN a—-B MARTA VR-— 3) CRIB BLe. MAE

2TH. KICRARGKBOFMHM (C1 O%DKE) MEEBO ASCRHTHS TS. C

QM, KOKKBRVAAZODI eA VR-KBBOM KC HMATS Tec kLOeMwHTScTe
BMCXA. HM. PRPROMEMAOIOOKNVMNECHSL, WicHAdaev.,

[0151]

HIP SB SNKRED DOR PP RALKAMEKBHCMHL, 4NOHCI&ZE

OMEGAL TL pH 2ICBMEELK. BRO pHM2CE SEL, ERMOAAADE A
ADR GMA LTHBTS., HOANOHC1LeRA MMT SL. ERM. MMS
ASIC MMH CRMe ERT. RE AOKRRMe BAL. PRR BEZECK CHE
LL 24 NM eA-E GC. BE RKER RT SZROKEMLK. BSN Kee Bd BH ics

_ HPLCKEEOREULCMHIS5 NCH OE,

[0152]

‘oy © WE MERR IC RE RR FY (M1 OOM!) KAML. Fa7Y (3 0m1)

Beye LT. Ke MRL. PRIME RRM NaAHCO, WH C2x30m1) ERK,
RUOCHOTSTVEHICMAL. Na, SO, LCRREL, BEBMT St CHE
40 CHW) . HEM SZ BEOVA-LABSHK, COLMMD CMRF NEST

@iRHLERE. CH, C1, (100m!) MA, RAWe, ERWMMAI ZS
ECHMSIODPMBHBRLE,. ZT-FN (150m!) #®MA2. BRE LODU EMBL

fon WML BKM KOMBEL. CH, Cl,/2-7) (1:2) HAW (30
mL) @, RY CL—-FM C30m1) CHL. MEK CRBRECK, CORE CHN
Se, 4-7-3 -KFW-5- C2- (2- (6-RFNMRYY [Td] [1, 3
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J PaeFVH—N- 5 HAN) PRFNM) —~-38-FRAVANHKRYPZE) AVAEBVE-

VIhUGDABO BIH 65. 72. 68%). Rome CHPLCORKSAMES 8.
2%) CHEanKk. SMOMBAIHCROBEI MU, MI FMOBic. ERMEER,

RFrOH/4&AF Mt -FFNL—-FNM (MTBE) PMOBMALEHPSZTHEHR KD ESE

MMTATEMCCES,

{0153}

C. 4-%7R9-3-AFN-5- (2- €2- (6-AFMURYY [d] [1, 3]

VARY V-— 5-7) PREF) —-3-FRAVAWHKRYI ZR) AVFEVV WV

VYBKATRUDLIBERMENAN- (4-70-38 -2%FNV-5-TVAVY

YM) —~-2—- [3, 4- (RFVUYVAFY) —~-6-AFNM)]) Faortnv-FerFW-3- 10
FAFIRVANAYPFSPUYRKAT RU LD

n- (€4—-%7n0U-3-AFN—-5-AVAFVVYUW) -~-2- 03, 4- (A FUY

VEY) -~-6-RFW) PeoernvruveFnv-3-FATFAYVANMARYPSZE (1.14

928.2. 5263mmo0!1) BEOLBAEUYEThUYA (CO. 34868, 2
5263mmo01) OM MBRAMWic, Mreatvk (C25m1) BECTHRERARUY (

25m1) ®MAk, ELCRERBAWEES MAL, SOCCMEAT ZL. BRB AB

BN, CNBRBIALK. BME-7 8 CCHS, RHBBRXESL,. BRREOKMR (

M1. 50g) EL CHEN.

 

  
 

 
  

 

 

  
 

 
 

 

 

 

 
 

 

 

 

   
 

 

 
  
  

 

 

 

  

 
 
  
  
  
  

 
 
  

 

  

 

  

[0154]

(Hi wi) 2) 20
HE Ge HR BY AY

Wee EM Ae. KOHL BKEO2ZOFORANVCKO MMU,

[0155]

[#4]

RIVVRERVAVDIbU ULRRBRRA
FR SY 1OmLiif PILED eB (mgls\4 7 I)

DAREUEUF RUM 250.0
[SxvBtUOL=kn 53.5

L-FAIIVEVER 20.0 | 30
D-Vy=b—IL 200.0 |
BERR KUL 66.0
MikU LS 20.0
kBKU DLESE pHOE COTS

{0156]

(#5)

Fe: RHESRR
RE 40

SCILBMESHEVINIEOINFILLAe
YrILI &-40°CI=FH

-40°C C4iF fii RF

ATFyT4, HA EA150mtorrE CF v VAN- BER

AF yFI5, —RER [-15°CIn Yr ILIEMAL, EAE 150mtortRi
AT yI6, —REK | -15°C 45 & U150mtorr’C SRST ERE
AT VI7, ~RER |+25°C $s & USOmtorrin? z LI EMA

ZIRE | +25°C B & US0mtorrCaeRGRRES

[0157] 50
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C2 Hi Bl 3)

UE Hz ee BY A

FAAWEVMERK MES FAP VU CUO-VABATS25meg/mMLOYVREUYR
YIFRUDUAOSHMORAEROWOMHLE,

 

  

 

 

 

 

 

  

 

 

  

 

 

 

  

  
 

(0158)
[26]

VLAERVAVI LUDLRA

Aks> 10mL/N4 FIL AOS(mgls\-4 FIL)
VALE VAUIERUOL 250.0 10
DUVET RUDSAIKAD 57.1
L-VATNNVEVR—|. 40.0
D-Vy=b—W | 400.0
5x VRKAY 1.3
KET bh UDLER pH6.8k& COTDS |

{o159]

[#7]

VAR UVAIVI FU OLERERSA 20)
sy 1OmL/N4 7 ILPOR(mgs s\74 7 IL)
VDRERYVAVERYUOL 250.0

THE RHEU YDB hUDATKAD 26.8
L-PAIILEVE 40.0

D-Y Y= h—-IL 400.0
—iBSty DBS KUOLK 13.9
WERE RUDLK pH6.8kE COTE

(o160)0]

SUR. ROK DEMMEATVRR MIRE CK, NV FR 45 CRE 30
Lit, B#eMML. SOS 7OYCHAL. ROC YaANVIWRe 1 ORR Kb

THZOCIMBL. ROC. AYFOKPMCADEVTINARTTSECHMHRLE.

(o161]

CSE i Gl 4)

VRE YRYLOOMEA-F 4A VA A
Sale 1k GME CHILE. NAM, ~-RRHEBKOLBREUY MRO)

BEUEDTAZT RUD LEME KICADT CHIME OMR Le. NVAF YVR AA

VEMBRVREEVY RVI PUTO Ry MBM AL Ny SRPCEHCN 3S OBMTLYE

Lizkg HEDOBMBREUVAU-AZEKRKY TliemMAzA, FCS Z0MTFLUYELE, RAM

BHU CAPY-n2VaALE, ROORWARAD (6K OMMaH eR VO-AL oF 40
K-AL, HPMC,. FY RPYAFAVYVIA—-WVBThUDA) BRO CAPVU-AYIAL,. RA

tMicmite, RUCK. MAXnNKGlatt GPCG-LKFHBLE. MBAR

PMMA M Rims Vik, DBRBAMK, BMOKAMB UC. MANSELL BH

{Lee RMLe, EO, 2HRHOLODMERXHAEC, MMMM S th. IX

SEM. OO. VOZ AYA ROMO MARES i tzmil | CMMUR. FAN RK

SRAVPY—-—AYVAL, MPRENMRBMES GC tOVILYR-CSHDHMILY ELE.
AFT UYVERVFRVYOULRADVRHAYIL, RWC, BAMESRHATLY ELE,

BRRTLUY ER. 0. 2900" X00. 6550" MRM RI© A ULC Se Al

KC. 500m g RE ANIC ML.
(0162) 5Q)
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I-F¢4VvVARMBMe. Se pifilm LPOL4#BEUDSe pisperse
Dry 3202 (Yellow) @kKIHZAaL&EMSMASTHEMKOMNLE,
RMB OB RM ENSEC. BO MRRLE. 19” BAM ARCompu-jlab
a-%—-#@E LT. AeA FAY TUK.

(016 3]
(# 8]

H3 DeAARY AUF bY DO LA100mgseAIBA

 
 

 
 
 

 

 
 

RR

VEE RUAUVPE RUD

HeeGtkILO — A(Avicel PH 102)
597 b}-A-KAWIPFAKDOGRRRHA)
SO b-A-KAMI PAL IO GH)
E FOS D> PFOEI+ ILO—AE-5P

AVE FUBPAAILEMW

EDTALH kU OL

—BEBHEULBSt hUDL—KAD
THRREU DBS hUDLK

FUIVIYA—INBT }U OLGA)
FYUPIVIY AWB bY OLGRAD)
AFP YUVEBVIAVOL, EDV BE

eK, USP

RAISES
Sepisperse D

Sepifilm LP 014
1-74 VU7RHEES
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(o164]

BRBMBBKIASDCH4ZOC. KEM, BNORRAORMAK Ko TOA HIE

ENSZTHEDVS, 30

4568



4569

Ee 

(37) JP 2009-537535 A 2009.10. 29

INTERNATIONAL SEARCH REPORT International application No

PCT/US2007/011698A
TNREIRSIZSEDABIR31/422 AGIK31/506 -AG1K45/00 —«AGIP 11/00

According to Internationa) Patant Classification (IPC) or t6 both nalional clesaitication and IPG
B. FIELDS SEARCHED
Minimum documentation searched (classification system followed by clagsificalion symbols)
AGIP A6IK

Documentation searched other than mintrum documentation to the extent thal such documents are included In the fields searchad

Electronic data base consutted during lhe International search (name of data hase and, where practical, search janms used)

EPO-Internai, BIOSIS, WPI Data, EMBASE

C. DOCUMENTS CONSIDERED 10 BE RELEVANT

Category|GRaton af document, with Indication, wera appropriate,of the relevant passages

WO 2006/026395 A CENCYSIVE PHARMACEUTICALS
[US]; KEYSER DONALD JEFFREY [US}; DIXON
RICHA) 9 March 2006 (2006-03-09)
paragraphs [0030], [0074]; claims
5,6,10,15

 

  
  
  
  

 
 

  
 

 
WO 2004/082637 A (PHARMACIA CORP [US];
MCMAHON ELLEN G [US]; RUDOLPH AMY E [US])
30 September 2004 (2004-09-30)

 claims 1,2; table 8
page 9, line 5
page 34, lines 26,33
page 83, line 18 - page 84, line 1

antes .
 

 
 

[x] Further documentsare sted in the continuation of Box C. Ses patent family annex.
* Special categories of cited documents +

    
  

  
  
  
  
 

 

“? later document published after the intomationalfling dateor pilorily date and not in confitel with the application bit*A® document defining the general atate of the an which Is nol
consaoedio Tot ge) ar rvvenice citedtounderstand the Principio or theory underlying the

‘e eater¢gocamont bul published on or etierthe Intemational x document of particular relevance;the claimedInventionHinged ot ba considared orecanna’ Tloved or Cannot be con

"L" documentabiph Tray throw doubts on prory,Ceimis)or involve an Inventlve step when the document taken alonewhich is cited 10 setabilsh the pub§cation of another “v° document cf particuiar relavanca; the cialmed invantion
clation or other speciai ronson (as spoctied cannol be conalderod ro lvoNveda invoniiva lop wen the*O° document refering to an oral disclosure, use, exhibition or document ls combined with one or more other such docu-

other means monis,euch combination boing obvious toa person skilled"P* document published priorte the Intemational {Hing date but ‘nthe art
latarthan the priority date claimed “at documentmemberofthe same patent tamly

Bata ofthe actual cornplation of the intemationa! search Date of malfing of the Intemational search report

19/12/2007
Alithorized officer

  

15 November 2007

Name and malling address of iha SAV

European Patent Orfice, P.B. 5818 Patantiash 2~ 2280 HV kK
tet (331-70) 34D~2040, Tx, 31 664 epe nt,Fax: 491-70) 340-9016

 
 

 Allnutt, Sarah
Form PGTHSA210 (expand shast} (April 2008)

4569



4570

(38) JP 2009~537535 A 2009. 10.29

INTERNATIONAL SEARCH REPORT 

   
intemational application No

PCT/US2007/011698

 C(Centinuation), BOCUMENTS CONSIDERED TO BE RELEVANT

Category|Clletion of document, wath Indication, whee approprlaia, ‘of the ralevant passages Pelsvant to claim No.

WO 02/085351 A (ABBOTT LAB [US])
31 October 2002 (2002-10-31)

 

 

 
 
 
 

  
 

 
  

 
 
 

 14,
17-19, 28 

page 2, lines 16-21; claim 1
page 3, lines 26-29

PHILLIPS BRADLEY GET AL: "Effects of
obstructive sleep apnea cn endothelin-1
and blood pressure”
JOURNAL OF HYPERTENSION,
vol. 17, no. 1, January 1999 (1999-01),
pages 61-66, XP009092132
ISSN: 0263-6352
cited in the application
page 62, paragraph 1
page 64, column 2, paragraph 1
page 65, lines 8-12, 26-28
page 65, column 2, lines 6-11

 

 
 

     
1,7, 28,
30

  
   
    

  
  
  

   
   
   
  
  
  

 

  
   
   
  
  
   

    

 

X BRATZ JAN N ET AL: “Attenuated ET-B
Receptor Dependent Endothelial Responses

“Following Intermittent Hypoxia”
FASEB JOURNAL,
yol. 18, no. 4-5, 2004, pages Abst. 470.6
URL-http://ww, XP000902145
& FASEB MEETING ON EXPERIMENTAL BIOLOGY:
TRANSLATING THE GENOME; WASHINGTON,
DISTRICT OF COLUMBIA, USA; APRIL 17-21,
2004
ISSN; 0892-6638
abstract  

x ALLAHDADI KYAN J ET AL: “Augmented
endothelin vasoconstriction in
intermittent hypoxia-induced
hypertension."
HYPERTENSION APR 2005,
vol. 45, no. 4, April 2005 (2005-04),
pages 705-709, XPo02458584
ISSN: 1524-4563
page 709, paragraph 2

 
E WO 2007/106468 A (ENCYSIVE PHARMACEUTICALS

INC [US]; CHEN JINLING [US1; KOPPENOL
SANDY [} 20 September 2007 (2007-09-20)
the whole document

Form POTASA/210 (vontinuatlan of sonond shoot} (Apri 2006)

4570



4571

(39) JP 2009-537535 A 2009.10.29

 

  
  
 

 Intemational appilostion No.

INTERNATIONAL SEARCH REPORT PCT/US2007/011698

Box No. 11 Gbeervations where certain clalms were found unsearchable (Continuation ofitem 2 ot first sheet)

‘This intematlonal search report has not been established In raspect of certain claims underArtiola 17(2)(6) forthe following raasons:

 ; how: . . pane
‘ ix] penause ney relate to suttactathendustrial ofpplicabili RYdonty, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

  
 

  

 

2 Ll Clalms Nos.:because they relate to parts of tha international application that do not comply with the prescribed requirements to such
an axiant that no meaningful intemational search can be carted out, specifically:

 

 8. [_] claims Nos.because they are dapendant claims and are not draftad In accordance with the second and third sentences of Fule 6.4{a).

Box No, Hl Observations where unity of Invention Is lacking (Continuation of Item 3 of first shest)

This Imemational Searching Authority found multlple Inventions tn this intemationa! application, as follows:

 
 

1. LI] As all required additional saarch fees were Wmely paid by the applicant, this Internationa! egarch report covers allsearchablsclaims.

 
2. L] Asial searchable Glaims could be searched withouteffort Justitying an additional fees, this Authority did notinvite payment ofadditional fees.

 
   
 

3. EL] As only some ofthe required additional search (eas were timely pald by the applicant,this International search reporinoversonly those claims for which fees were pald, specifically dalms Nos.:

 
 
 

a, C] No required additional search fees ware tmely pald by the applicant. Consequently,this international search report isrestricted to the Invention firat mentioned In the claims; It Is covered by claims Nos.:

 
  

Remark on Protest (Tre additonal search fees were accompanied by the applicant's protestand, where app!tcable,thepayment of a protest tee.

[_|mre additional search laes were accompaniedby the applicant's protest but the applicable projestfee was not pald within the malimit specified in the Invitation,

 Ljse protest accompanted the paymantof additional search fees.

Form PCT/ISA/216 (continuation offirst sheet {2)) (April 2005)

4571



4572

(40) JP 2009-537535 A 2009.10.29

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box 11.1

Although claims 1-27 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box II.1

Claims Nos.: 1-27 (Industrial Applicability)

Rule 39.1¢iv) PCT ~ Method for treatment of the human or animal body by
therapy 

4572



4573

(41)

INTERNATIONAL SEARCH REPORT
information on patent family members

 WO 2006026395 A 09-03-2006 AU
CA
EP
KR
US
 

  
  

 
  
   

 

2005280077 Al
2578044 Al
1789051 Al

20070074552 A
2006205733 Al

International application No

PCT/US2007/011698
Patent document Publication Patent family

Gited In search report dats memberts)

JP 2009-537535 A 2009.10.29

 
Pubiication

date

09-03-2006
09-03-2006
30-05-2007
12-07-2007
14-09-2006

  
    
  

WO 02085351 A 31-10-2002 AR
BR
CA
CN
EP
uP
MX

  
  

 

033465 Al
0205970 A
2442591 Al
1514727 A
1379238 Al

2005503339 T
PAQ3009277 A
 

17-12-2003
30-09-2003
31-10-2002
21-07-2004
14-01-2004
03-02-2005
10-03-2004

 

 

 
A WO 2007106468 20-09-2007

For POTASA'210 (patart tarity annax) (April 2005)

NONE 

4573



4574

(42) JP 2009-537535 A 2009. 10. 29
 

FAY EANYORE

 

(5) Int.€1. F 1 F-—Va-F GF)
A61K 47/38 (2006.0D A61K 47/38

AG1K 47/26 (2006.01) AG1K 47/26

A61K 47/22 (2006.01) AGIK 47/22

A61K 47/18 (2006.01) AGILK 47/18

A61K 47/36 (2006.01) AG LK 47/36

AGIK 47/12 (2006.01) A61K 47/12

A61K 47/02 (2006.01) AGIK 47/02

A61K 47/10 (2006.01) A61K 47/10

GDBEH AP(BW, GH, GN ,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG, ZM, ZW) ,EACAM,AZ, BY,KG,KZ,MD,RU,TJ,TMD,
EPCAT, BE, BG ,CH,CY,CZ,DE,DK, BE, ES ,FI,FR,GB,GR,HU, 1E,1S,17,LT,LU,LV,MC,MT,NL,PL,PT,RO,SE,S1,SK,TR) OAC
BE,BJ,CF,CG,C1I,CN,GA,GN, GQ, GW, ML,MR,NE,SN,TD,TC) ,AE,AG,AL,AM,AT,AU,AZ, BA, BB, BC, BH, BR, BW, BY,BZ,CA,CH,
CN,CO,CR,CU,CZ,DE,DK,DM,DZ,EC,EE,EC,ES,FI,GB,GD,GE,CH,GN,GT,HN,HR,HU,1D,IL,IN,1S,JP,KE,KC,KM,KN,KP,K

R,KZ,LA,LC,LK,LR,LS,LT,LU,LY,MA,ND,ME,MG,MK, MN, MW, MX, MY,MZ,NA,NG,NI,NO,NZ,OM,PG,PH,PL,PT,RO,RS,RU,SC

,SD,SE,SG,SK,SL,SM,SV,SY,T) ,TM,TN,TR,TT,1Z,UA,UG,US,UZ,VC, VN, ZA, ZN, ZW

 
(72) HAR UFR Tt. LD Fay

PRUAREHH 77005 FHUAN Ea-Abvit tys=--o-F 6611

23M FV-A Ft. FIV

PRUAGERE 77584-9103 FRVAN EV-SY PRR tey-a—-bh 270
2

F 2—J,(B#) 4C076 AA29 AA3G BBO1 CCO1 DD24A DN38A DD41B DD49A DDS9A DDGGA
FE31A EE32A EES8A FF32 GG06 GG11

40084 AAI9 WAOS MASS MA44 MA52 NA11 ZA022

4C086 AAO] AAOQZ BC67 GAOZ GAO4 GAO MAO3 MAOS MA35 WMA44

MA52 NAII ZAQ2

   

  

4574



4575

(18) BASESEFEF UP)

(61)Int. Cl.
AG1K 38/46

AG1P 1/14
AG1K 38/48
AG1K 47/2

AG1K 47/38

21) Be

(86) (22) HERR
(85) MARIEA
86) BRRS
67) BRANBS
87) BRAKE
Gl) MEMESS

2) Re
33) FAXBERA
Gl) RRBERES
82) B48
G3) RABEEH
(31) ReBERES
(2) RAB
(C2) BEE

Uggs Fe we BF a RA)

(2006. 01)
(2006. 07)
(2006. 07)
(2006. 01)
(2006. 01)

A61K
A61P
A6I1K
A61K

A6G1K

JP 2010-519217 A 2010.6.3

(11) FMRERE SF

#92e2010-519217
(P2010-519217A)

43) 2A 3R2246A3H (2010. 6.3)

F-VA—K Bs)

 

49F.2009-549868 (P2008-549868)

SF RR207F2F 208 (2008. 2. 20)
3F214F10 138A 2009. 10. 13)
PCT/ 1B2008/000770
¥02008/102264

5F R204F8A 28 (2008. 8. 28)
60/902, 091

52 &1S4E2F 200 (2007. 2. 20)
2K(US)
60/802, 092
5F Y194F2A 208 (2007.2. 20)

37/54 4C076
1/14 4C084

37/547
47/26

7/38
BAK RAK PRA RIK (263 A) RRR

(71) HABA 502288078
LneR Pepe Pe Yar-F4 Ane
YiFyf

PHIMOVE AOYVRA-~ Yaven
— Fem HoOP-Y gyuorA o-k

FUVIVFY- LAF—p FF Pek
IND A

(74) EBA 100079108
FHL RR RS

(74) RIBA 100109346
PRL AE er

(72) BRB AVF YY, Patryn36 Bl (US)
60/802, 093
5ER194F2A 208 (2007. 2. 20)
3K EB (US)

 AKVPH, 7P4-2O0052 Bry p
> FAP FAVAPS AFLVIA 6

FORCBS 

(64) [ARO BM) BERLE

(57) (249)

DRC LS IBOR LBS GAW. SYAFVUKR—-¥) ESKOMMMI.

(LBRREEICNMT CRS EIRER APT SROKA CHS, KRBOM MBS

VEER 1 MOBBEBRUY—F4~10%ODERSEKILMOPVAULSE RA

COMBE IA-FAVAECA-FAVAENKMASP CENENRBRENTHO44-F4AVT

ANE BMONT EAA, HAWK RKB326K. KABUEANO. CLL CHO

 
 

 bS4VK CAA OMBRREH RRB ICM 1
5

  
  

5LAK OVWMOBReERLIS,

4575



4576

(2) JP 2010-519217 A 2010.6.3

(8 AF HR O WAY

(#1) .
DICER IMOMILMRE AD MR CHOC. AKBMMS WUE TCHS, MMH

 
( #9 Sk 0H 2 )

Aa BK BOM 26D ER CHAL FRI 1 cM ORM.

( aa 2k 1A 3

Aba De < 2S 1 BOW ICMRD. NY ALU KRK BL UROL RUPP YY, FER

YPRPYY. FERUPYY BL RY ALI RAP FRB, ANKREYV ASP FR-HA,

AMBRE VAPFR-VB, FVUKRAU-VEAFNMERDIH—V, KRARVK-V, RZ

RYR-PA,. AFU-VEAFNERUD-B. URED HR, FH EVUHSR
DvP mB. a- PRGA BRL WRAY, FERN AY, FURS Y, VAvry, pr-

FRB BL ea, BP-HOATEYR—V, BKEVENSDEAGMODSMAHKED

HRC NS, MRI 1 CHPROK RY.

(aa 5k A 4)

MaDe < £81 MP OMILBARAVU NCHS, BRESKHROMKRM.

C#ok 5]

MaDe 6B 1 MOM ILBRAAY ALU A-—-VCHS, BREASKRROMRY.

aa OK 1A 6

Al ao VON — PODS, EU ON + MPR US VBR USP. HUNK LMS

UIR— PR. BRMU NHL BEMU NPL ERUMENSEDHRSWCHES. BRB

ac a © AE KD.

(aa 1H 7 )

De LEIMORMHKCHAT RIB AlLe SOKO, BRA cCRHROMRY,

( a8 3K HA 8 }

 

 

 

 

—   
    
  

   
   

  
  
MaDe £b 1 MOR Mi HA ARE CHAI AO. MG Al. AUR Al. RURAL, MOR

Hal, HARA, BKOTNSORAWMHMSMSEHKOBRENS, AKA 7 CMROM RK

 o

(aK IR 9]

Ha DeS Cb 1 BOR MNIMAA REGARD. KbLovo—- kz, POU YY, FER

hoYM. VR RAL AMAL VY RON, RV AK YUAN, PRS IP

2YY, EVRFEYSRY, BEVENSORAMDYSOMOZHEKED BREN SYR LE 1

MOREA CHA. PRAT MCMROMRKY.

(KH 10)

aac Dae LEM ORS McA REC IRBAID, PUY, HL FDU bh- RAR, BSP

wah, FYU RH, VME ROY VF RAK, eNO KR, RBAeV

A, BMe ak, ERP OEY Poeeo ZA, AREY RS VE VIA

UPL, FUVEVB. BEORVEANEOU ERY DP ORAZRKEOBRENZDRS LE

LMOMAALCH O. RIT Ce RoOMKD.

Ci 3k 1 1]

RiadDeO kB 1 MORRM cH AO BE GHRI A AS, CHR TEU YAY Oh, 2

Au U VRAVY OL 2K, SHRM UY BAN OA, hee PTY OP

VEY HB ERO EYPoeEVeVa-A, ANVREY RF WV VA-RAANYULR, A

WREYRFVEVA-APFRUDOL, RRAVREY AF Ve NA-AFEUOL, B

WEE fo EMR POLI RL ORDA PPE RAPA YY eNO KA, FAD

WAI-AFEVUDA. FAARE RY, Mime VA- AL FEUYULAV RAY A
FMP YI YS FRUDRF YF YAU AGH BL FY PY. BKEUORKRFVIYRPSERS

RPK ORE NSYR SE 1 OR BACH SA. BRAT RRO MY.

CRU 1 2]

Aial Das bt 1 MORAN RA TM REGIRIRAID. AZATPYUYBANYOL, ATP
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 VYVIES FZ AYUR, FRUDRAFFUNMIVIN-BL AFT UVB, ATP UV ER

WH. ZVI, BEOMDMOMSZAHRIOBREANSZYER Lb 1MORIRA CHS. WRI 

TA RMOMRM YD.

Cae KI 1 3)

Webe LEI MOR BACKMAN AESHRB AID, TOT FROUBikT TRB ELOR

VIDSMARKOBRANSDE 6 LE 1 MOM AI CH 4. HORTA (CHRO AA

A

Ci RIR 1 4]

APD we LE LR ORBWBA A REG RRIB AIDS. VuoO hk, AYVU--A, AROK

2a UY BANVY OL, MOK CBU VY RAN YUL 2OKRM, 3 HRM UD Ye 10

VR, UMA-AL DAMA, REV F RAY OL, BECHMAM UE VA-AMS

MARK ORREN SYR CELHORRA CHS. BRAT ce ROMK YD.

(#1 5)

SIKBEMBS%HKOABWVARMICLN TUN -PIERORBVREEART, BRA liz

aR © #4 AK PD

(#81 6)

Deo kh MOWM(BAe SCOR RMMCHT. EOKDMEMHO. BUR CHS

.Mk.

Cie ck 1 7]

ag SCOK DUB TEASA OO. 40LF CH 4. WRI 1 6 ceROMMR YD, 20

C1 8]

WM#Dwe CLE 1 MOWER RD. RY AVUR- BL URAL bh USP YY, FE

YRPYY, FERUTYY BL RY AVP RAP FRA, MRE Y AT FRO-HA,

AWVREVAPFR-VPB. FVULU-WLAFNMERODG— VV, RAHV RL RR

RUN-—VA,. AFU-WEAFWERFUG-ELURAAULF HEL FTV URE
DUP —-PL a-PRI-HVLRRAY. FERN AY, FAUASGAYL IHRVY, Br

FRF-BPL UNI, PK-HGARYSR—-—H, BEV ENSORBAWMHDSORMSEHED

SINAN S. FRI 1 6M OMM YD.

(ak TH 1 9)

WeeDOR< 2b LMOR (LB RDU N-VUCHS, MRI 1 BkcRROMKD. 30

MORIA 20)

AZo Du LBL OV (LB RD AY ALUN UCHS. BK 1 Si eROAM KY

 
 

 

 
       

 

 
  

 

 

 

 

  
(MRI 2 1)

AEE UN — VD. BUS VL MMU NV, BB UN -—P, wUN-eL

DR, ARUSHA IEM UNV, ERM ENSORAWCHS. BKB 1 9

lc 2 OAK

(i$ 3KIR 2 2]

Dig CLG 1LMORMHIAAM RRB AIR SOK AO. WRAL 6 RRROMRMD
 

 
  

   

 
 

5 40

Cai k IR 2 3)

Mabe CELA ORBRMICHA RCHAIDS. MAA, SBA. HRA. aah fe

HERI. FARA BKOCNSOBAMYOMEHAOBRENS, BRE 2 2keKOW

4 o

(OKA 2 4)

Wee LE 1MORBRYWICHAWRERIRB AID. hb A, FOU Y, FER

KoOY. VURAL APU KR VY YVSbhO NW, RUAN, oO PFSSRS
2aVy, PU FFRVEY, BEC ZNSORAWMMSOMZHEOERE NS4YRES LE1

MOREA CHS. MKB 2 2icacROenk hy,

(#R1425) 30
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MWibe LE 1LBORBRMNCHBAD REGIA AID, PV TY. HH. GTO AL BY
Va. RY VR. VERA. VF bh, VOR. WBE VOR
A, BMRA A, ERE Y FOE W EVA ALAN REY AF VU NVA-ATFh

YOR, FUVEVB, BECRIV PAVE OVU EYP SOMAZAREDOERRE NAYES ES

1MOMAACHAL MR 2 2cCRROMK MD.

(#26)

Wa LK 1LMORBMMICKRA ARM BAID, 2SUY RAVY OL, 2

Be yvebaAvyyLh2khMwW, SHRM YBa eh, bv eadPVP?

WVEVEB. ERE OF Y FOREN ENA AL ANMRBREY AF NUEVO AANYOR, A

VMREV RF VeEVA-AFRVOL, BRAVA YAFNVUENMA-AFRUUL,

Wu at Vy OSHBL PVE TAK RL RUA VP ERP ARAY, UNA A, POA

WABU—-AFRUDL, POARERY, MMEUA ALF RUD LAW REY

FMP YAIY FRUGDLRFYIAVAFAV AFA bhL FV IY, BEOKFYTIUDYSERMS

REKOBRENSYES LOL OMBAICHS,. BRM 2 2k CMON.

(HRI 2 7)

amibe<  LE1IBOR RNR A RSIAID. ATP UYBANVY YUL, ATP

YVYERVFIAYVIA, FRUDLAFYUNIV Ib. AFP UY. ATP UY RB

WB. RVI, BKEOMDSMAZAHKOBREN SDE LE 1MOMRACHS. BRE

221CHROM RM.

(RIA 2 8)

Ajo Ds LLL MORBRHKHRAW REGIA. ADP PE ROBET TBR EOR
VIPS MEABRKOBRANS DES LE 1 MORIA CHS. FRB 2 2K O

kM.

(#2 9)

MDE LE 1BORRMCHA ARRIBA. yuo h-w, ADI-A, MK
2H UY BALY OL, PK CURE UY PY Oh eK, 3 RRA UY BA

Wyvoh, ema -A, FIR A, REV FAV IL, BECOMMAH UV VAU-ADS

BRZHREKEOBR EN SDE LDIBORRA CHS. KW 2 2kHRMOM KD,

(#RA3 0]

DROS LMOREAM, bY AL FOV YY, FEAR DY. FUERA AL A

PM-AL, VYSSH, KRVUAHW, YUAN, PRSPP AVY, EVRFAS

_ BEVENSOBAMYSMOEHEORRENS, FRI 2 2cMROMKD.

(#8 °RJA3 1)

KOGEDO. 6LORWOMMRMCEA TU NS-VEEORVAREAZRT. RAI

6 ic aeRO MK.

(#4 2R A 3 2)

bic kL1LBORLBRR AUR CHT. MVR LE 1 MOBLEY,

6AAOMRAECMMMEBI LONE FORIKHPRBEOBKRERT. HKD.

(fk A 3 3)

fic D7 SE & 1 AB OT Me BERSD. SHAOMMAH MAMBO 1 OD FOUR LBS
WMMORMKRART. HOR3 2H ROMMY,

Ci KA 3 4)

fo MRA BMRB. LP VULRFAT PLY ANY FAC 4 OCYSMHBE 7 5 MKT

37 AMMeRT SOLAS. BRAS CKhAROMRY.

(#35)

Aigo we LB 1 OUILBRD. SY ALUK-BL UR BL RUF YY, FEE

YPYY, FERUPYY BL AY IVLI EAS FR-BLANREY APF R-VLA,

DVBREVYASPHR-PR, FUL U-VEAFWME ROI H VL HARUNO RA

RUAN PA, AFU-MVEAFWERPAUD-VL URRILP HV FAY URSZ
FUP BP, an- KPI VLWRAY, FERKAY, FUAGAY. DAVY. por
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FRGIHVL UNH, PRK-HVDAThPYR—-v, BEV TENSORS MYSERMSAHE YD

MRSS, BRIS 2lcaeKRoOMK HD,

(FARIA 3 6)

azo C&S 1TMOM LBRO UN - VCH 4S. BK 38 5b cM OM KM,

Caisk 4 3 7 )

Azo Dw Lb 1 BOT LBAD ANY OLD UAN-UCHS. R85 CHRO RM

 

  I 
 

(RIA 3 8)

HUA UD NS — VD, BUSH MUON. BRU ON VL UOS- ee, MA

YB, ARUN. EF EM UN CL EKUSENSODORAWCH 4S. FRI 3 6

le Bo RO AK.

Cf RIA 3 9]

DiC kb BOKRBM HRA RESCIRB ALS KX C1 Bt. FRI Ok CROM RK

(ii 3RIA 4 07

Wee LE 1LMOKRBNICBRAAR CHIE AID. MAAR. ARERAl. HORA. WM {e

428, BRA BKOZNSORAMDSMAZARKOBRE NS, WRG 3 9 ic HROM

KD

(3k 4 1]

Alec De CLE 1LMORRMCAAD RCMB AID beAm-AzAL Fouy,

ROY, VPURRK ALAPAHA YYI ROHN, BU TKYUP, Ps

2UVy, EV EFAY TY, BEVENEORAWHMSEMEZAHEOBRENSZDES

MOBREAlCH 4S. MIRIAS Oi MRMOMMM.

(# RIG 4 2)

Rizo Due LEI MORBYNIRAN REGIRIB AID. PY TY. HL DTA, BY

Vao-v, FYU RR YVR RO, PF ROW, eo A, Re AERO

A. Beevba-AzA, be Rat Vy Fae VeNVo-A,ANKAY AF Ve VA-ATF

YUMA, PUEYVB. BEORVEAVEDU EY aD SRZBKEOBRENSZYD EC LE

LMORKEGAlCHS. FERIR3 IRON M YD.

(HRW 43)

Wome LE IMORBBNCHADRECMIB AID. CHARMER UYBR AVY OL, 2 hi

Eu UY ERA VY OL 27KA mM. SHRED YBANVY UA, RV eEMIY FYI Y, PP

VEVEB. ER Oty POENV EVA KA, AVR VY AF Ve VA-AANY UA, HA

VREYRFWeVA-AF RUD, BMRAVRAY AFUE VA-AFRUDAL, IB

mek (ayes. YK VE FOR RVAT NV FE RFAPAY, HNMO-AzA, FaArAH

WAW-AFRVIL, owe , HEMMER VA KR, FRUD LRA REY xFMFYPYI FRUDRF YI VYAFUIASH BL PUPPY, BEOKFVYTYUMORKSHLOMRANSDRCL YS 1MOMMA CHS. ARMS OLEROMAM.
CK IR 4 4]

WeOR LLL BOR RNIHRAT RE CHRIE AIA, ATP UYRANY OL, ATTY

VYVBVIAYVUAL FRUDLAFP UNIV IGM BL AFP UVB. AFP UY eR

Bh. ZVI, BKOMPSMSEREDBRENSZYE6 Lb 1 HOPIRALCH 4S. MRD

3.9 FRO KD

(#8 oK 45)

Were ‘1 MORMBMHCHADR CRB AID. DO PROBE TARBECR

VIPERABRKOBRENZD EACLE 1LMOMMEECA CHS. HRA3 OCR RO
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DB

be 

 

 
  
 

     

 

   

 

 

  
A BL PD

(s§ xk TQ 4 6]

MOR CEI MOKRRHICHAN RESP AID. ~yvoh—W, AVA, Mok

2i MU VBA Y OL, MK 2B U VB AVY Oh eK, SHR UY BD
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Wyylb, BNO AL SARA, RBV TAY UL, BECRMBM GVA ADS

MOAR KOBREANSYECLEIMOARA CHS. MRB3 OCMROMRKY.

(i oR 4 7)

MRA LCRROMKMESE RM KER AAT LVEBUALE.

(#31 4 8)

MRI LC RROMRM CHB NKAT UNV CHS, MRNA 7 MRO.

(#kR49)

AFA VAENRBMONT CHBENEASLNESA,

MHI KF eV AEN, BAM IF ev A tCaA-FAVIENKRAPS REA

MAI PT DRY ALUKA VED LE 1LMOMMALLC REA,

WEAN ITA V IR, PECL EILMORMBERUY—&. he FHV IO

PRBBKMOWVT2Z20~60%wWt. MOVDRC LER IMOT VAY Ae ekaAa,

MEU RK FeV AENKRFORAKBEMAH 3AM ECHO, MEAT UNV ORKBRA 4

SAK CHS. BMRA 4 8 icHMRKOAE.

(a8 RIA 5 0]

Ma A PC VOBRKEMMH 2% CHS, BRA AOC MMOAB.

(HK A 5 1)

MaklaAueVe, eVO-ARKRVY—, CREAT Fae WAF VI UMA-A, FY

Py, SB TVG Y. BKEUVPITF YOPSRMEHEDORBNENSME CHRENTWHS

OR 4 8 CHRO ANB.

(HR 5 2)

maya PevPe PAF VAPRAePEVAFNVUVU-AESE, MRS 1 CRO AB

(#5 3)

AA TeV Me ROSY SPNENVAFVUENVU-AeSO, MRA A ICMRKOAK

(ai RIR 5 4]

MORIA 1 6 Ce RMOMRMCRHMENKATUNVE SOAK.

(aR 5 5]

Me ATVLVOBKBEDH 2K EF CHS. GRAS 4 MOAI.

(aK JR 5 6]

MaeAATreVA, eva -ARRVV-, eR OF VY Fae NW AF VeENVA-AR, FY

Pv. BIBL FVIY, BEC VIF YDPSORMEZHREOBRENSHME CHRENTWHS

RBS 4 CRROME,

(dK 85 7]

MaaAeeVyBMeRoOEYAPOEWAFVENVA-ARESE. BRS 6c MROAB

(#48 °K IR 5 8}

MRA 3 21 HRMOM MM CHR NRASTUVESOMH.

(IR 5 9]

MAP ULVOBKBED 2% CHS. RAS 8 ics Mosly,

{#4 K IR 6 0]

Maa Pe PRD, ero HARRY -, ERO EY FOUN AF NeNA-AKA, FY

Pv. SRL TNVIY, BECO RTF YDS MEZHKOBRRENSH NA CHRENTHS

. BRAS 8 tc MOAIK.

(IR 6 1)

mea Ae VRE POY FOREVAF NV eENVA-AKSY, BRAC OCR AB

(MORIA 6 2]
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MADR < bE 1MOMIEBBMa-— Fae vAFyea-F4vIAEn, Hi

BBB KUN HSS. PRA cCRROMKD.

(aa RIA 6 3]

Macao Fe VADER LE 1 MORRAMA ECR SO, WRB G 2 le RO MK

WD

(#2R A 6 4)

Wa miAM RUS -BKROAMMAMAD, W451 ~W 1 25 OM CHET SA. FB

KA 6 3c eROM KD,

(a85k HR 6 5]

Had PER UVM. eA AY ee bh Te SH bE RaeFOUN AFH

BeVAa-ADVRF-—bk. ER OEY POE AF NW eENA-APRA-bAYPYSHOFP,

BUPA SP RPA-bhFRG—b+, AAAVNB-—AFVASZAVI—bFARVUV-BE

OYrxr7vI7PomMeHEORRENS. BRR G 2ReRRONKD.

(a8 5k 6 6]

Mee CR 1LMBORBAA DT VAVIEMIE SO. BRC 4 CHROMRH.

(#85k 6 7]

maT VAUD, RVI, ABET TR. PRUGOA OM, AVY DLOW, v7

AYULOBW. PUTS RUAOH. KABLER VS AUAL KBAVY UA, KBE?

AYULBKLOGNSEOBAMDORMSZHEOBRENS, BRAC 6RRROM MY,
Cae KR 6 8]

ac IHF eV APRA SOUL AD, BRAS 2ceROMRD,

(a KIR 6 9]

Rac THAI. KUY eFY, ARV RUT FN, PeP P RF

EYvVBhUn-DPFNM, FRNBY LPN, UNS YB VY TFN, RUF LY FU aK

Ww BUVAFMEVY AV aKW, EVV PREF EY FUGUE, PREY

UVHUEF, BECENSORAS WD SRMREZHREKEOBRENS, BRAG SKPROMKY
°

ca-Favaemutt

 

 
 

 

 
   

 

 
 

 
  
 

 
 

(fa RA 7 0}

BMAMKRUVY-kBebI-FaeVAECIA—-FaAvIAEnNKMAYLE<S £46 1 MOMS

Bee otm at. BRL 6 cM RKOMMD,

(#7 1)

Hale FeV ARDS LS 1HOMBMA Se SOA, FRAT Oc eR O MK
HD

(# RIB 7 2)

 

 Malina RUY—-LOMMMRA RD, M41 ~~ 1L S 2S OW CHET 4.
UAT 1 alOA

(#37 3)

HiaCRTAME RU VHD eNO KAP eB PT eK ERE POE WASH

evo-ADTRS— BL EROS VY FOE W KF MEA -APRE- KADY,

RUE AVP RA-bhIRS-—bL AAAPVNVB-AFNWARBAIYG-bAKRVV—-BE

OYr7v7DPoRMGHEOBRENS, BRAT OKHRROARKD.

Ci R IA 7 4)

HWalDe CCRT MORRMAAT VAU (Ale Sts. FORIRT 1 CPROM RY.

(fk 7 5)

Wiad YODA UIEAID. BUD. TMI r TR FRVGDLOR, AVYULOW, v7

AYOLOWM. FUSIVAORW. KRBIEP VIER UAL KBRIE DN YOR, KRM 7

AYULBKUENAORGAWMMSMAMRKOHRANSZ. BRT 41cHKROWMRKRY.

(KIA 7 6]

Wao Fe VITOR ee SUSE, BRAT OKLHRRKOMRYD.

(RIA 7 7)
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aU aC RIYA RAIDS. hUPeEAY, FRY RUT FN, Oo RU CFI Pe FD

EYVYBRUn-THRNV, VRNBVYRFM. BRRYVYRBY TF, BRU RF LUV AVY AR

Vw BRUPFARL YAY aK-W, eV YI PREFS PFU EUR Pe FED

VUePUF, BEC ETNSEORAWD SMARKOBREN4S, FRAT 6c RMROMKM YD
°

 

Cae KR A7 8]

BAM RUVY-B@ BOI -FAVvICA-FAVAFENKHMRY ES 2b 1 MOWILE

BESO AW, PRS 2cRKOMMRY.

mR 7 9]

Ma d—-FerevI7ARPhe Cet | HORRMAN eS SIAO, PORT 8 lcOH

Tho

 
 

;

~x   
  

 

}

fMRUV~BKOAMACBAM RO. W451 rH 1 25S OR CRET SZ.

17 9c PROMKY,

HORA 8 1]

RUDRA ME RUS OD. eV AP eB bh T RIER EY FPAeEWVAFW

eva -ADRS—b, EK OEY FAOEVAF WV UNA-APULE-bhAVYI—Sb,

HRUPINP RRA-—hKVIRG—-b, ARAVVB-AFVARVVGF-bARUVUV—-BEL

OYravypPoMEAMEKOBRE NS. HRA SKERROMK YD,

(#8 2)

MeL DmR SC CRIM ORAMME DY VAUVIMN RAS. BRAT IcCRROMMM.

(#R IA 8 3]

May VAVILAD, BNF, TRL T TR. FRUD LOW, ANY ULOW, ve

ReNC OMAMN EARL DMR ONE heLewom my.YOLBKOENSORBAWMDOMRSZHKEDBRENS,. HRMS 2KHROMKD,
UaHORTA 8 4]

WTaBAMA-TeVIRDPMAA XE KR aS. BRAT SKERROMRKY.

(8 5]

aU dc AAS. UP RF YL AOR RUT FN, Pov RUF Pe FN?

ERYyYBhRUn- TFN, FRNBV CFM, CRY VY RY TFN, KRU EF UY FY aT

Ww BUF RAEVLYAVA-NW, EVV PRFVIEEYFUEUEL PEF

YVRUE, BECO ENOORAWDORGHEYD BRE NSA. BRAS 4c HMROM RMD

( # OK IR 8 6)

MRI 6 2EPRMOMNMWEAOBMAE KRM ATUVESOAE.,

aa RIA 8 7}

HR 6 2ERROMMMCHBENKEATUNMCHS. BRAS 6 CHMOAL.

(#4 RH 8 8]

aA Te NORKEDH 26D CHS. BRAS 7 cAMMOAH.

CH RAS 9)

Maa TeV, eVA-ARBVY—-, EFF Y FaoeW AF Vea A, FY

Pv. SAL TNIV, BEV RP FFY DP ORZHREDOEBRENSZHECHRENTWHS

. RS 7 HO AIT,

(zk 90]

MeAT EVER OEYFOENVAF NV ULNA-AFSS, BRA 8 VICRROAMNG

Bukat   
=k= BiSe Saval DYCO FEO  

    

rm&
tyBu
  

au
 

 

 

—    

 

  
 

  

(#3RTR9 1)

Maa Te VORIK BN 4 OCKRH CHS. FRIAS 9 lc MO All

aR 9 2)

Hala STU NVOBK RDN 26K CHS. KIA 8 9 lcs MO All
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(Ro 3)

MIM A CHR X Nk YOVABRE. BIA L. BRB ATR ODE SC LE1EOD
ABEL RADON Yy F—VCHOT. MRE BA LODE LE1MONBOMBY VAR

OplicBAZKyvr-vY,

(@RAO 4)

AO MR OD. SB. DIAZ, PIRF YI, BEVSRIN-FAVITSIRG VA

DSRMAHRKOBRENS, BRAS SERMON YT-YL,

(#RW95)

AAD ELIB AIDS, DFRSO. FEA, VUATN, BER, BECTNSOMSRDS

  

 

 

 
MARK OBRENS. BRAS 8keHROKYT—-Y, 10

( #3R 9 6)

AUC SERB DDT RSW CHS. RBI SMM ONY T-Y,

(#959R 3897)

MMR CHR ENR Y VAR L, BALE. FORTS 4 CR ODE bb 1 EO

HB Leeto Sy er -VYCH2T. MRM EDS LET MOM A MY - VAR

OPCHARYT-Y,

(243k 9 8)

AL ZCSMRD. SR. DOR, SSRGFY 7, BKLOSRBI-FAVAITSIAF YF

DSMABMKLOBRE NS. FORA 7 HMO NY TY,

(7K 99] . 20
AHL SLUR AIDS. DFERSZY. FAL VUARPN, BER. BEV TNS OMACDYS

MOR KOBRENS, WRAITH MONY TY,

(#oRmH 100)

APE AM MOF REZ CHS. BRBIIKMRO KY TY,

(#RB101)

Ra R BOY VAR EL, RR

BBN vy —-VYCH2 TC, Wa Al

Sry FY,

(#102)

AMM RDS. SB. PIAL PI AF vy 7, BEVEBI-FAVAITIAF YF 30

DOoOMABRKORBRE 14. FAR 1 OO 1 HRMONYT—-Y,

(2832103)

AU ACR AIDS, DFRAW, TVA, VUAPIW, BER. BEOZTNEAOMARDS

MOM OMIRE NS. MRA OLMRMO NY TY,

   
   

 

 

 

 

“
, POKES Slice MODE kt 1B OA E

Bi. & G1 MO AD Ai ad YY — LS da © lc

   
  

  otRf
&

&   

 
 

 

 

 

          

       
  

    

(sk R10 4)

aw sRM MOF RAW CHS. MRT 1 O 3 lcaM ONY rv,

[f3R R105]

WLMBABVUECKM CARBS IRE RIP TSAR CHOC. MBAR ER SP

MiELlc. FERIA 1 RRO MME RET SETCLEROHE.

(#106) 40

Wk MRRERC AMS SRB RERK PMT SHR CHO CT. MIRENOMA MAME HEM 1 OCEROMMM ES So Se LRB OAK.
(#3kH107)

WAkMBRRSIICNM ST GMB IGRE RPM TSHR CHOC. MCR ER EEDHS. HRS 2 MMOM MEWS SLRS tA
(9K R10 8)

WAC ERK ZEROHR RPT BA COC, HRC ea BEE Fe Uk
yOBe SL EE ic, GIB pH RA SMwMLHi. MRA CRMOMKWERS
THOLREE. AK.

(#109) 50

 
4583



4584

(10) JP 2010-519217 A 2010.6.3

MBM, PORYRY SAVER R-BKOCHBADSOMAHRK OD BRENS,. B

KH 1 O Sic RMOAE,

(R110)

MR SD, PRA CeROMMMWEACAINBKUGC 1B phe eoS HEY
SUR MOMMORS RAD. MRA 1O0 8 kRROHK,

[MRT 1 11)

Mae SON, BRA L CRROMRME. ClApHERBASBMLESE HAI O
ESA. BRIA 1 O Sl HRMOAK.

(#112)

MR 6 SiR OM Kye MRS SAK CH > TT, 10

SkKED ime 403. 6 ge MFOKORMAAN GC. DR Eb 1LMOWLERR
WEE. GIAMRUY-—EDE CO LE1IMORMBMHB LESBO I-FeVIEIA-FR

PES CHEM KDC. BROBCHKHANTAEKSTSZCLERBOAE.

(a R113)

Me RADE KR, BRL ERM MEA ALAS, BR 1 1 2 eR OKHE,

aa KA 1 14)

AMzbe bb 1 MOM LBROMT SE. Pte hy te vA L fe BB HR Uw — LDH <
LE 1MORRMAR LE OBAWCI-—FaVITTS. MR 1 1 2k MMO,

(#2115)

MRA] Lice RoRkweAes ZAR CHT, 20

Ske Dime 4ROWS. 6eEUFOKORBAANC. PEC LEI MOW LBRO
KF. AMR UV EDR CLE 1MOMAMER CR eO IF VAT EIAW- FAV

PESTER KDC. RHOBEKHABHMEMRITSZTHERADCHR.

(#RB1 16)

AEC RAPER, BRL ERMA KZ RSS, HRA LS RMR OKE,

(R117)

MEMIKBBOMTE. PUbYVE BM ULKBBERUYV EDR LE 1LMORERE
BeEORAMGI-FAay95%. BRR SE RMOTE,
(# ok 1 18)

MRT GiCCPROMMMeBRT ZAR CHT. 30

@kKEM im? SHOWS. 6 ge UFOKOBHAAAT. DESK £81 MOR LERO

ALT % . TRUE DE CES I MOMMM BR Ce a Ome IE A 7 4 4 7 Ca
FavaIs~ere kU kot, CHROBCMHABRHMEB RP AZCLEEAOCHE.

(R119)

AG RCN, BRL ERI PE AAR SAS, BRA 1 1 SicPRMOAE,

(#KIA 1 20)

a aC (KLM BOMFE. YUBYVICBRALERBAERUV DE Lb 1 eORKRT

BeEODBAaWEI-F eV TTS. FRI 1 1 8K MMODEK,

[#RB@1 21)

MRA LCRROMMME ART ZHECH>T, 40

SKEAH 3% EF CHSHRILEREMAT ACL RE BOAE,

(HRI 1 22)

MRT 1 61 HROMMMeHMN ST SHR CHoT.

KATtEDNO. GLK CH SZHALBREMATAZTERADAE.,

(HAR 1 23)

MRIS 2iPRMOMMR Me BRT 4HKRCHT.

CHA OMMREMRBBIC 1 SMR OMILBRAE OBA RT BILBReMAT

SCkeBOCAE.

C#iKkIR 1 24)

Mebe LE 1 BOW ELBRDA NY IL UK-VCHS,. BRILL 16 RK 3 2 50
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ic 20 KO A RD.

(ski 125)

A eE SY YL USN UMP RHKRCHS. BRB 1 24 ceeMOMKY.

(#1 26)

MRE 24cRPKROMMMEA DS, VOR RI CHS Al

mm RIB1 27)

BBOAD MERI RGERS EIR T ZAK CHOC. MIRO KBE RAL AMS

OB RIG 1 24M MOMKMERET4ZCLeEBOEHE.

(#128)

  
 ASS 

ms
     

 
  

 

22 BBO BNMME CHS. HRI 1 27 ie RMORK, 10

(#@Rw129)

MAIR D. MACRAOMMRNARERMITS. BRA 1 2 7 ice MORK,

(22k 130)

WaIGBOD, HMIRBOMMRINEREAYDS, PRB 1 27 eMMOAE,

(#3xk1R 131)

MIR, MIRROR MINAREDE LEH 8 5 MWY SHS, FRA 2 Ble
 

 
 

SLR OAK.

(#3kH 132)

FORYRVY APAYEUR-KRARS LEC CEMBAO RAR O WDje

CHA, MRI 1 3 ORR OK KE, 20
( 360A© OAR aBAA

C $3 fi 3 FF)

[0001]

AUB MH Ric wo 4 SiR

AHH IK. 2O0O07THE2ZAZOAHMORKREARHAHMRB6OY902, O91. 2

OOTHEZAZOAHMOXEBRBRAHMB6O/902, 0938602007 £2

2OAFHMOKEREAHMBA6O902, 0O9P2BCNTABHRAE RTS, T

NOSOMRAARS KEP NRCOBNOE OB Re La TENENKWAMSBKMSBAARS

DkLGS,

BREN] 30

{0002}

ZIRRRER SOWA. RY ALU K-VBEKUHLORBMBRABM® (PLP) ERSEUT,

PERS PE OIRR, BEV PERR METER COMIC BAe RETR ORB Ko CHC SORR

REGRESS CEMONMICMETSCEMCES., BIKERS OP RIC BU SKI

ROM HI, BI MMRMETE CEL ORB ORKOFYRERBD CHES oe emaeeWE. RARER RBMBlChaTCLES., CORBME EHCOBA I Re ST lc

METALMEBDTCEBHS.

[90003]

KM NSY7VUS- VUE SMOMADH. UAH RL FOF T-VBEKLOT AG

BE, ENSOMALOR RAF BKEOHBRLCOMATCHS., CHSEORRU. KikA 40

CAHARICREEN, IM. EY AVPRBEOURKILMOM(ECBECHES. NYAVLUGIA

— lk, ANT ROR MRD SAIS NSD, HORM, MAP eNeFNSMic EoTt

  

 

  
 

  

 
  

      
 

   
        

 
  

 
   

     
   

  

  
 
 
   

  
 

  

  
  

 

AHRMBiCMAUAAKREOLTSU. S. 6,051, 220, U. S. 2004/00

57944, 200170046493, BEUWO2Z006044529HRRENT

WSEGOERAT STEM CES. MRR IAIMO 7) eI) ENOi Ik A> AR
FYIYOFFARUYV EBA OMKAM, BEORVAKYVPRBOYV S/S BLBSMANO

hi ak 4} fe Ae ES

(0004)
 

 PURE lk PERE BKEOD ETOCS NVAVHORET Cmte mt.

SUP Clk, IMRPLS, MREULTEMSN BREE KIC EMS
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ZBo eT. ARDY OOHRS TSMR. KRY BIC KS RBH UCRB EN, FNS

DSB eWo CPL BAN ICMAT 4H. BBORECHS. BRIRBBRAera-Fer vats

CHEPBELYOA, KRI-ForvAFRAeTMe HCOSA., BMV N—-PU Be KAARE

(icmEMRCHO. MINE ROW RCH LEE GH-MACHS. MB Wiel VAAL

Wee Re LT. UR VPESBSUOBRAMARMOREHAERE TS.

(0005)

RRR KARBILBEORMHWMORME GC IMBOMN Ce Di fHT OA AM, BRMYte

BEORMMICECHMOEMCHC4AZODOC, FOMMS, BPRS ~3Z3O0DUNACT_HES

Alc CTMHENSZNECHS., RMRBARCRHE NK, BOR RIN LUCHR AAR Ye

RELL OW TKN CHREMHSCAZBAHI-F 4 VAFHKRVY—-—Ca-F4ev7y~e

NTW4Hs

[0006]

(CROW IRNARA NKARE CHO. ROA KRACK RS lc Be Ble

Th SR RARER Ro. RRP RRAOBE ERE. BRPCRRBEZES

CHEKCBEMREBMADLDGCHSZVYUKN-POWRCROWCKEENS, PHRENDTYH

AVW(BBRMM Mls, BRM ICHM SS KMYER COUN-VBE OBA RT. RRO

BAGMOBRERMEATSZKEOY BKECRKRCERULCUV46HHEBRARORBI HA

DMB ICHHT SEAM TSZHYH, HISAR 56O~ 60 KOMI FIL,

RYAVYKR-VEEBRKHAST VU VAIOWEDUS PREU, RRENAZUN-VEM

DIOVMEBLOLE SB FRMYTSERYILYUR-VERALTWS!.

[0007]

BM, CHKEBABLOMA BORA BAB IER ICH Ce BWC LRBMRL,

BBN ENSTNHREMABICOW CRMC ko CHUCK BR ERETSZHEMS

SEWATEHCBES!’, ATWMER IRB RER GIRS OBRSA CHES ORBMK HMC. BMS

MWICHIET ZOMR BE CHMAEER TS. RROAREMAOWMAIOWTKERBAST

—-KXAY LR BUBA, BHA, SIXT SDERUD TIS S4ROe SU SZERMSS.

[0008]

LkBot. RB SIR AST STRIKER TIC. BRR AOF MEN SRR S Bic

KERRIER MERT STEM CKES6REBAILBRMMMERAT SZC PBEUL,

C FE AAD Be

CHAAR ULKG LT SBA)

{0009}

ARIK. BECERRA RMBKEOMBR SUK REERAHARMMBEOUAE OR

ARICA TS. KORE ST Hid, BHM BYeRET CR DOME OE RE
ROMA I-F+vVARBBARMBKOMBICMS 4S, ©
(Be MAS Sie HOFER)

[90010]

SWE HR CL. ARH. DES LE 1LMOMLBARaEUCMRM YD CHT. EOF

KEAH 3 %LP CHSZHRMRBREAT OS,

foo11]

BuO RHR RE Clk. A FERRO MRM ORS LEIMOMLBREBAL FCOKDBUM

BHO. GYRCHS.

[0012]

HIORRMHH Cle. AHH OM Moe ke 1

zm OLS 1LIMOBELBILBRK, CAA OMRBBE IE

KER S 5

  
 

 
 

  
 

   
  
 

 

      

  
 
   

     
   

 
   

 

    
    

  
 

 
 

 
  

       
 

    
  

 
  

 
 
      

 

 

NRCC ReEA. COV

mR BIC 1 SHU FOREOR

   rat  
  

{o0013]

& 5 lo WO SET AE Clk. AERA IL. AHR OM MY CHIL AMER aT Rl 
  
 

BLOM HRS SZ,
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SHC MORMBR Cla, AHR OM MMA, AO PT e VF EOD-FHRVTFENEDE

CER 1LMOMLBRE SOR AA, U-FHVAIUUBERU VY -RAR, BEWIBC

ChE LEIMOMBMR ZAG.

(o01 5]

SBMA O RMR Clk. AFI,EM AMORA BR LE. MALL RHO

bie CLR LMORB ERASE RY T-VCHOT. BRM EDR LER 1 MORE IR

HARBOICHA Ky 7-VeRBET 4S.

f[oo016}

EB HO RECR AERA. RIC REGIA RET SOS BRE Pe 1k PBSSHRECHOC. BRIAR ERSPUMABECMAD MI REROMMMAERSTScELADLE RUSS.
foo017}

ESO RMR Clk, AHA, AM UW OMNT SHERBET S. WX
BRE Clk, AAR. SKE im?ROMS. 6 eMFOKCHSBHAATC. &

& CLS 1MOWLBROMFER., GAMKRUV—-—EDE CLE 1BORKRAARLEEY
IA—- Fae VvAFAEA-FAVATFS TEM EDT, CROBEKAATFLBERITAZTCLEE

wy,
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(38H BHT SROOWE BS)

[90018]

AEP RE Rk, BIC (ELRAM Mice 4. AG TRIE ERBAI a, RIB

PRC RAM ECHR RIBMR EMH UCU ZLERe BRT S 125 CURE MR! ud. B
WORD eAR LC. EMP tHSEeBMERURIMCES ESTs. EBA OBR
BRT.

foo019]

ASEH GES OLGAROSE OIE UCL UR H VL PS SHUR EUS

 
WF Y-VUPMBWSENS, HEB ROPMERWM ELT. ARYAVURA-V ONYIALIF

VYEBRMENS) . UKR-B, AURHEL RU PY YY, FERU PY, FEU YY

YB MYALP ENP FRA EL ANB YN PFA CAL AN REY ATF R-H

BL, FUVOK WEAF WE ROD. KRAHRUN-B, AFU-NETATFNMERPUD

— PDP AR-— HL FLY TFF-BL UB RIL PH RL FARE YURRIALEP—-#,

FRF-BLRBAY, SERRA YY. FNF FHV. FARADAY, Vavvyv, B

PRS, eV, B-HGARVYR- HPL SIAL AVG AVY

—. BKOTNSEDOEAWMRMET ENS

 

 

 

0020)

ARH O-~- RARE Clk, BRRILHLBP RI RIB ACHA. KMS CHAT A2BA

AB RRR AS LRERMODMCRET CBR TFTOUF AM 1LO, MART TI-

PL UKR-P, FOF FT -LV, ELSUTNSOHGYW, ERKUBABUP AT S MKii

BOwPFnOWHW. PLRINVYIALDY FVYeOERG., BMRB ARi, BD SoOmmE £

208 Sn, AT Wi MeN, ERRNO. PRIMED, BME RU MO

HMMMS57 5N9 BS.

(0021)

AEP RI OS MRR Clk, BEIM RU NY OL UN CHS ai FN UD

ee Rid [NY IVP FY | i FRD-. UR, BEOTUFT OR
BRR EGOKERAZATORROHAWERT. NYALUK—tlk, WAWUNordma

rk Arzgneimittel GmbH, KRlMUScientific Prote

in Laboratories LLCASHIRENTWS.

[0022]

A FEA OM ROSHe Clk, BRB BR UN-ee At, AR TUN

Lt, RR OF UV COVE RR EIR AO MIKE RT AMBRE RS,

[0023]
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ASWIMUR UA EORE LT. BET SZEOCKAWAM, HMVN-—VL MAW

~ FRYRK— we). MUN OAR. Yam KF EFA CPseudomonas) VsS—PE

KOS ERIN 7 RVSFUS CBurkholderia) VAA-P) | BRUNA, HUAN

7. UHRA US V CPIAM. A. BAR. BA. Mm. BR Ey ld OR LB) a EAB a

OWT OD LODSBRENK MOS BEM LOEMMADNA RHIC ho CTHRAT

aMeE NED, ERS KRACGET SHULEMATEERKURAW ICA -CH4S7 2/ BE

We etm rz UV NV, RMT SUN VIO PIERRE MAM ERK EAW ie

F]-CH SRB KOTAK RENE VUN-VEE) LEARN, BERGEN

DRAMWMAT SNS,

C0024]

A JEHHO RM ROR ORM H CU. REIC(BARA TS >P-VeRSeO, RTP S

SOV KL FV SP VERT SFU AY PER OSD VBA, HAR a - PTI,

B-FRI-BPL y- FRI. Ba-FNVIAYR-H, MMP TIL, PAUSES
FUVELERTST,

{o0025]

ASEH OM min CH > Oi MLEPS7— EE LT. RET ZED CUED, DHT

 

     
  

 
      

  

      
 

 
 
 

di  “I  

i

     

29-0, MAT ST-V. BRT ST-V MAW. PACRNME WAZ CAspergillus)
FRF-V. MEL UAV YAL CAspergillus oryzae) FL F~-VCH4S) . Hw?
S59-C. MMAYVSS-LV COAW. MA. RRA. BR. Mm. BRE Je ldSL

BEMMOWST ADL ODSERE eM weE MAIC KOEMMADNA RMI Kot

HRA CHEM AND. KECKUKAKC RED SEW EMAEKURANIR- CHOY
  

  S/SMERAN@®BSOMBATLS-V. RAKE TSY ST F7-VI-F(MBLEMARE

RIAN ICA CHSHMK KOTAK FENKRYF SG VEE) . AIRY Sa

BL EKBENSORAWMET SNS,

(0026)

AS ERY O A RKORO RM MR Cl. REICH RA TUF 7 eeeo. ABTIP PH PEER RY NPR OP ST SBM ORNDS RB SOR OMS SMR CH ALE
FWP THFO- BL NAP FR-R, ERKUAYVRIARIRABR) CRI, Pas y- vids

J TRB eC OMS ePi ko CMBEN, HAWS AN DFYBANTF RLV YR

FAY CFAHM) APF R-—B, ARANSF RCL VVUYVAPFR-HV, ALAS

YAPFR-CLFMAVERKRMAAT VAVEAT OF PTV. PHEBEVUAKMO Hew
SORTHH BOE 8

 

  

 
  

 

 

  
 fo027]

AJ OM MM ECKIROMB CES OM MLAEP UF KP-—VORRMERM YE LCL BU

YIFAUFI A, ALA = VPRO FP HPL VY RFAVIPAF FT -V, PARDYE VERSuaF ye CAI, PORAAP YY) RP aIFHP-v, FV setae? —
mEPDBIP SNA, FCSlo, RRA OPA KMWERUROAE CHIOKMBLEPUATT
PEL, METSZEDCLEVA, HyM7asy 8. Ma aF 7-8. MATOS
FP MAI PARKRMFYVA+ ALA CAspergillus melleus) FOF V—-H) ,
Winrar ye. MwA POS Pe HA, MR, BAH, BA. Ho, BRE

SG FL EME OUWT HAD LOD SRRE NK BOAT Mile KSHRBADNA

li ko CHEN CHE MRENED, ZRGAKACHE ST CA CHMAMRE ER AREA IMA

-~ChS7 ST /BRWNESC BMAP USP -P. KRARPRET SAT AF KY-PaA-kKk

EE LAME ERA RA MICA - CHSomenTEBE).{hie RM PaT PH. EKUKENSDRAWADBWS °

f(o028]}

AS 38 HAA a PE USE AB UK 1 EU EBROUN—CFTR HE, 1 HBOVA

—V, ERM 2M EOURN-V) . LER UBM OP SSD (CF ebb, 1 MOP

RS9-V. HEU2MYM LOPS ST-V). MERA OPUS P-v (FeDOSB,

lHoyuyy—-v, BRUM 2MMEOPAUSF TY —-—v) . LIMEUM RBROVU NVI
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MEMIUBMOT TT-VLORSW, 1 MERU BRMOUR-VELMERUHERAOT

UF KY -VEORAW., 1MERURMOTF TS S-VLIMERUEMOF UF Tee

DEASMW. BOWIE 1 BMERMBROUAN-VE1LMERIUBRMOFV ART -—VREEU 1 fh

ERUBMOT UF PT -VLOBSMESEEOTCEMCES,

{oo029]

— RFE RE Ik. GER EU. ZOU R-—V CMARR, VK, AUR, KZ

RUR-—VA 2, ADPAFU-VEAFI—-#). FOFP—+v MAW. KUPYY,

HER UP YY, ANWBEYV AP FR-VABEOB, DP AR-— VP, FLSA KH,

bv yyy 4YRER—) FEF, BEC HBKBUTCZRALIP—-—V CVRRIL
—P FTF YV URAL SY -—#) ESOT SERA CHS. WORM RE Cid, 10

ICMR OC LAGE REICH SB. CSTR O REA HEC IS WM Rlk Ny 7LUN BUS P CHS, EBMOR MERC, Wik BBMlg, VeS-— VED I~ 1
20U USPYmeg, FYRF-VLVBERM2 LEU US Po meblt. FAFy—Viet
Ww264U USPYmehk. BEVETFTUFT-VBEDR264U USP/JmeKhk
CHAKRYAILVUK-PESP CHS.

{o0030]

ARM OM RMMERUMEROAB ROU NPRM, W4500~25, OOOTU,

BAIRWHW4500~55001U, ©®93000~11, OOOTL, #13, 500~1

6, 5001U, BEUH18, 000~22, D0OD0LUCHD TEV, KREBOAMRM

MERIMBULA HOF So Veta. WB 10O~1 80, COOTU, MARK B 20

000~45, 0OOTUL, 817, 000~90, OOOITU, #26, 000~18

5, O0OOLU, 835, 000~180, OO0LUCH> TEV, KEAONKRME

MIR ORMIBHOFoOSF P7—-CBee. HWSO0OO~1 384, OOOTU, MAH B80

00~34, OO0OOITIU, 17, 000~67, O0O0IU, 26, 000~100, 0

OOITU, 35, 000~134, O0O01LUGCH 2 TED, —~KME REI, DAN

RBEDBDW4500~5500LUDMMACHO. FTSS-VEHRANBOOO~45,

OOlLUMOBRACHED., Fas 7—-VVIEHEAMSO000~3 4, 0DO0LUOMA CH

» MORMBR CK. VAN-VPEREANOOOO~1 1, COOLUDMACHD, FS

S—-PVEMBOW17, 000~90, OOOLUOMA CHD, SUF PT-VEEMA1

7, O0OO0O~67, DOOLUOMM CHS. FHM ORMBR EE. DN-VIRED 30

M13, 500~16, 500 1UOMMCHO. FZTSD-VEUMDH26, 000~1

35, OOOLUOMMCHO. FuFrv-VAEMBW26, COAO~100, 0001

UDMA CHS, CEM ORMBMR GU. VDN-PIEHEDHW18, 0O0~22, 000

lUDO®MMCHO. FSS-VEHEAAZ 5, 0O0~180, DOX0OLUDMMCH HD

SUFY—-BVEHEDH 35, 000~134, 0OOX0LUOMACHES

(0031)

 
 

  
  

   
 

 
 

         

 
 

 

XNoO  
   

 
  
 

  

 

  
 

 
 

  
   

   
 

   
  AMOR RM ERIURORB POU KR-VIEPOF PHP SHH OHH 1

10:10~810: 1: 10%, ExUN1. OF: 1. O 15 (HER
  

Mii©DWT) CHrDTEW, REMOMKMERIUMOMBNOP SI- RYU NO tt ld

11. 8~ 8. 2, MAWH1. 9~8B. 2.02. O~ 8. 20M CHEV, HK 40

SOM RMMERAMEOMBPOTUFP-—VY/VYUK-POKENM 1. 8~6. 2. WA

ZA1. 9~6G. 1, 2. O~ G6. LOMA GCHotEW.

[0032]

ROR MIBRE Clk. UA FAP PV. BECP TI-—COWMAPRACART

GMC HoTEW.

(0033)
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[0034]

ARMOUR MERKUR ORIB POR ILBRORS (BBC) dk. M20~100%,

20~90%,. 20~80%,. 20~70%,. 20~60%, 20~50%, 20~40

%®. 20~30%,. EKUN20%. H30%. H40%. H50%, H60%, 470

%®. H80% NH9O%, BRUM 1LOO%FCHrTKV, ~BMBM CU. MLE EO

RBEM6O~9O%CHS. WORMBR CI, HIER RAIL KY AVUK-#)

DRBMNH 6 8~7 2% CHS,

[0035]

SRP HE Clk, De kL 1 MOM ILBREASOKRAOMMRMERURUAR OS

KEIM S BLE. H2. SHELFL H2MILEFL M1. SHULL. FERUMILSMLEO

HO, €MABKOZOMORDMA (FweDE, M2. 5%~3B%, 2%~3%, 1.

5%~3%. 1%~3%, 2%~2. 5%, 1. 5%~2. 5%, 1%~2,. 5%. 1,

5%~2%. 1%~2%, 1%~1. SBHKHOW THE) BBO, MOBKECHHL

EAR OM RM ERISMOMBM. KDB SKE, BMAEMIKMECHHLEERE
OP RMI ATCHEEDM ADR OBWCERDDOIee

(0036)

(Ske) Fb¢SN SAG TAKS A, MMM DeSOKOBABKST 4S, SKEE

EA CORE BA BWR Clk. TCOMEO MBAR HT SKADNDARBOHELT

ARR ko tT CF RDG, ABC) SKERBRTTCEMNCKSA, SKBREBRAL KK

MeBA AHR Cl, FCORAORNMRB RMR OO. MIT SLRARENAZAKOE

Bt¢LtCHehl*etc kot (Fe HOb, BRC) SKREKRTCEMCHSA, SRD

CHHOWFNORBRKOHRC Ka CEBKBEORELERMCEXS, WAR, RARBS

{AE RVI AMRIT SAK Dav Ye REE POLE BE CAaKBE LEC

So. RMA BKOKIEBALENW RIE CHBAH, CORMOKRARBMBK Lo CMESE

NM. NK KDCHAFOKO Re ARM ET SZCREMCES, BSW, MBE NKB

ORBAN OR BERET 4 HRB) Clo) SOIR NB HEA SHER

fl 5 6, BMRB OBRROBARMKAORBKICMST SS. HROKAD HB CHALE, Me

ttler Toledo, Sartorius AGZ EY DSAFAHE) CRU CEKBERETSTLECES

o BRAD RCHRMOUTHOMONEAK. BAIR Lo De Ko CEKBAOMRME

SMOMBOSKBe PBT STCEMCES.

[0037]

ALO RMB ACU. DES SR 1MOBILBRESOKRWOMRKME RAR OAMEO

KOWGEBMO. 6LKL HO. SLAF. HO. 4KFL WO. SMR. HO. 2F,

ERINO. 1LFCHD, SRA BEOZOMOMD MM (FebE, HO. 5~0.
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6, 0. 4~0. 6, 0. 3~0. 6, 0. 2~0. 6, 1~O. 6, 0. 4~0.

5, 0. 3~0. 5, 0. 2~0. 5, 0. 1~0. 5 3~0. 4, 0. 2~0.

4, 0. 1~0. 4, 0. 2~0. 3, 0. 1+0. 3, 1~O. 2&2 20Ow FNS

RSD, ROKDBE CHA LEARM OM MME RAR OAMB I. LORYDEE

LAD CHE LET KOVR RAR MIN CREED DR OBYT EDR DOK,

£0038]

fawl] LERMTSZKOABEU, BZWMATOKOHMNNAMHECHS, KAMECE

1S SHA. AMER BU SZMKORRE CRULURAB DM OKORAEE UTC, Raa 0

KAM) HRT S. MAE CRBKOKAR EEE KEGEL CHS, KEE Cig EK

B*ECHS. FSEbDb, BREDBLTSZCONTKARMADRELI 4. RHA. HO 10

C~H 50°C. BELA KEH1O0C~H4OCOMMOME CKAEM 2H ETS.

[0039]

EGR ca AH OB ROMA MEe METS Ce EDT. ERMOKARES RE

TACERCES,. LEROT. RHHOKDBHEOMEBMBHK, COPY MMi TO

56 CK GHB MMR LE) PRA CHRM ENS, FIC. AR OWEee

OPM GOSS. EOEDF YY R-AOFESROF HENGE CERON ED RE

OKRDEUEOWMRKSE AS, DES LE2GDDOBRRARTFOKACER BAAR ST

WSs LODKSAPFOKAEEMRRA GAARA RR ARCO AID, Decagon Devices,
ne. D6 AFR REAqualab (CMM) kaa) CAL. HOST PRERHRRER
BEARRBEASUYU-CHHE Re METS (MAIL, RotronicD 5 AFA Re Ik 20

WER) . HRNHD HP CHAMOUTNOMMDEAR CE KoCThEKRAOMM MERIC

ALB OKAIRTESRMETSCENCES.S

[0040]

BOR MBH Clk, DEC LIB ORR LAKERS SOARRE 7 SRE

AI. CAA OMRMAETRREK. M25%RKFL M20OKDK EF. M1SE*AE.

26LF. MILO. MSMR. FKRBAS HUF OMRIEN OR Ke RT,

[0041]

Aas TMOG AER] Kea CARR) i, BRRTA MMI RAO

PREF OMREeE YS ab -hTS6ROKMAT OMB AE ein, Moth ic RA CR

MCX A. MRBEHRMRBRA. UP VATLORMEARICADSERMCESEOLE YS 30

KRihaePechoeantho,M4nRhORRA Me EMic PMT STE NCES, TO

K3K TREN RR) ORF A4RADRCMENTKHO, COARSE KHKES Hick

2CTAMMBCMAUAR EOL GTS TEMA ERR OGROKLOORMWAN BE O al ae

FRESH: RETR RT PR oO TY O1A CInternational Conference for Harmoniza

tion of Technical Requirements for Registration of Pharmaceuticals for Human Use

: Stability Testing of New Drug Substances and Products QIA) | KM@M@dTS,
(0042)

MRR ERRO LOOWIK, HLM RM RMORN ee, YO VLR TP YY Ni

alene) (F 7OY. FUR ZAVA, BPVULFLYASR—H : GCOCLIO SpA, Milan) ¥N\y
FACAOC/IHNEE7T SKK TOAAM WRT S4CLRAD, 40

[0043]

Arie CR eA Pic BMI) .LRAeT OUTST SRODOUERKEEHY

CRAOBRBEERRTSCEMCES WMAW., CONRSAZESR i KLotTKAM

BicMAUAE bE OLS (KB RRAL NY ALUN PIU NVIOP y & (

United States Pharmacopoeia, Pancrelipase: Assay for lipase activity) | ) «
[004 4]

ABH OM RM MERU ROAR. RRA OM MME RA MOAIB ORE&

ShHERUMCBTSIMERAEBMOREME CSM ROTC LE CES. WBMES

JERR eRe UT. FOU Y, heATH AL PEARBY, VU b-AR, ADT

Ya bhrw, RUA. YUN FRIPFF IVY, EVRAVAY, HK

oo3
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, CAUSE IK ET RUD, BEV PRY UL, BEY Dh, REP VE ZI

KUENSEORAWMETP HONS, (MERKUR OREMOBKBAN3SKUFRBES

A ETMAKABUEDO. GRAF CHoTEW,

(0045)

KEAOMRMBERIBRUAB CBR CK ShVAD-AOMAEHROIMEMEL

ThbeAU-AZ2KA MW CTD) . SERB RL NGOS CAT) . MK REN XK CHR

Mek SEG Ab bev — AX CAAT) Y feoK REE ME RN 2% OCACT) ) BBV SNS’, BK

MK RL ANT RKALMUWDFNOAATBEOCZERUACTHEAACWH TEED. FHM

CHAS SHA. AH bb AG-2]BK. BOMKM, BPEKMEEOMENS
MDORAWMBEORBREROKUVFNOMBNBHRObLAR-AXERST, Aas | kb

LAU-Alu,L 2HKHOKESOOTHOWMBNEBRMOhLAD-ARERDT, HK

WeREOhLAD-AUO~2KNOKEBACEW. HERMAN AluMN2~O9 KOK

BBA KEN A2KMMEND~ LONOKE SE, CNARDARBSRic kot

AURA BICHLAUAAKEOETFAPCTYGCBITYOO3S67UCMRENAZALHEYVICE

KREAT-AeRRMMTAZTCEBRCHES, —BMBB CUA. AHEAD MME KURO

KWlk i MERUMBROBRKEILMILB RE KURKE NUKES,

[0046]

ASE AR OHO ok hb eN te KA CAATHHUACT) OB, H5~5 0%, 5~A

0%, 5~30%, 5~*20%, 5~15%, 5~10%, T~LS*ORAL FEKRUEH

5%. 87%. H1L0%, H15%, HEKUNZOKNFCHOTEW,

(0047)

AEA OM RM KCI RMOAB RR MAREL THK NO KEMAADTEMCE

So MAK kL ND-AMROHBRUN2~2000pmORHMCHortTEW,
[0048]

LMERUBRORELBLBMR LEMKE LAU -ALRSVARWOMKMWEREAE

Osi. BRAREAEDKBENS, Hk LNA Al, AAOHRDSOKSD, FR

aS REUS ARAB AKADREKAAERINERUHHTS CRM EDT. KRHEAO

ARKWERUMOM Be RELT OGLBA SNS.

fo0049}

WKMOBBMLERRABKUBE RED. REILBILBEAL AEM O BBW O

1~8 0: 20OMACHS, DECLEIBOBRHEILMILBREDE SK LE1MOR

CM LMR ER MBAT UY PT STC LK EDTRAEMOMRMRMER RRO RICE

AZM BIAGCeEMCES, ~ZMBR CUAL LMERRMAROBRE(ILALBRE 1 ME

RBM ORBEA EHERTLY ETS, ORMCl, LR ERB ROREE WE

MARL MERA ABOREAL MATEY FS,

f{o050]

RELMkLBABKOY/LERUREAM ICMAT. FRA OMM MER IR OAIB IK, 1

MER MBRORRNICHANHECIRIEAMI eS SICAOCEMCES. HARB CARRIER lk

MLE, BEM, BER ERMBTSZROIMRMORM RA MAR. BEEBE

He) CURT SHO RBH AA REM SAAT S., MOIGMBAOPER EAE LU

CC. BHNKRRAA BR GMAAL Beal. RHPA. HORA, MEER Celidant) . #
RA BKUENSOBRAWEEMBT SENS, RRRAMORNDP ORB, RE

OWE SORA CBR OM RES RELIG STEMDDSCH43,. LKEMDT. BIA

GRAB RAE LCE LIA ZR ECHSA, RE MOSK RIN 8M E CHIT

k<. BEGCYERUFOKDPBEUNO. 6URCHoTKWS

[0051]

MORMAMOIR ERE LCL FUP Y, HB OMA SDDR-A)D Bra ¢

BAW YU RAW, VN Ee RhAH NL CMF RORY) Le KR AS OR GEE OV

m— A), Bee KR MRE, CR OEY FOE VK Az, AREY RF HW

te voa-AFRUDA) PUY HB RUPE KRVEOY PY CRUE KY). BECENH

  
   

   
   
  

   
  

 
 

  
         

  
     

 
  

  
  

  

 
  

  
   
  

 
    

 

 

  
   

a 

      
 

   
 

  
       

         
  

  

 

20

30

40

4592



4593

(19) JP 2010-519217 A 2010. 6.3

SBOKRAMMABETSEnN4, MATH RROIREM ELC. CHAR UYRAMYUL,

21HRMUYRANY YR 2K, SUBRHEUYRBANVY UA, PVE VRB EROS
SURV ELALA. AUREL AFMULDOLANIYL. HURRY REVED
U-ArhUYUL, BRAM HRAY RAFU eENMO-AFRY a Ie ME PA Ly 8 Pi Bat AS

FUEFO- RL RVAPNFEEFAPAY. UNMU- AL YURAAWVAUS-APTEUG

Bh, VOARERY (HRI, BBR REM VEOU REY) . MEE vO KR, Th

DOL APREYRIWF VAY. FRUDRF VIVA VAG. FYTY ObDUE

Bay FVIY, KFVIY) . BECTENSORAWREWSN4., WH BIR AIO FE

BEM ELT. AFYUYV HAM YOUR, AFP UVB FAY OL, FRUULATT

UMIVI-—hL AFP UYRB. ATTY UY BPA, 27, OK. Sterotex (Ce

RM). Stearowet (SRAM) . BKEVUENSORSWMABY5NnS, HY

CRG RROMe UCT, AU PROBE T TR. aN, BEUENSOUEA

MPEP ONS, MORARAIOFPRMERM ELT. VyvobhH-W, AVO-R, MK 2G

REV YRAVY YUL, Hk ORE UY RANY UhAKMM. 3HBRMRUYBANMY

Yh. tGMa-A, SIAL REV FAYUL, WRRMHE eR VO-AL, BEOCENS

DRAMA BW5N4, BHEREMOPREREULT. KbaAU-AL, POU YY, FS

AbRGY, VUR- RA, AVO-ALVYAbROW, KRVA- WM. YLUAPW, PF BSF

Favy, CPVEFEVSY, BKUVUFENSEORAMDRBISENS,

{0052]

—~BWAE Cid, FRA AS DO ARE KRY CHAI. POLYPLASDONE XL, POLYPLASDONE

XL-10) GH4, WORMBR Cl. RAIA FTO KAAWAAI-AFRVUIL (MAW. A

C-DI-SOL) CHS, MORMBA GIL, FRRAIDT hUDAPY SPY FU ash CR

tk. EXPLOTAB, EXPLOTAB CV) GH 4. IDEM MR CU, KRHA OM RE KIRA

SOAR RIO HAC. MACHR EE VV O-ALF RUDOLF YIV AV ASG- bh

AFRO AAWAB-AFRUDAEFAUAKRERYRESOTCEMCESS

(005 3]

HM OBK, WO. 1~3 0%, 1% ~30%, 1%~25%, 1% ~20%, 1%

~15%, 1%~10%, 1%~5%, 5%~10%, 5%~15%, 5%~20%, 5

%S~ 25%, KREES%N~ 3 OK%OVFHOMHCHrCEKEW, —HMBA Cl, HE

HOBDH2%~ 4%. EKUN2%~3%, EKMUM2. 5% CHS,

(0054)

MOCBARAIOSR eA ELC. HRARoe AL PY PY. UY RBANY Oh,

DPYUR-R. AVPOA-A, VYAbRAKWV VVER-W, BECZNSEOHATABWSA

NS. “RWB Cl. HRALOMA HEA CHAE Avicel) CHB» A OD Sit
JERE Cid, MRAP LY TY CHS, WMORMBA CI. ARADSDDb-R PAI,Pharmatol) CH4. WORM CIA, RAO MR wWEK MMO AIED IR ALO ALS
a, MIZE MMAR VAR AL FY SPY BECTT SH -ABESZECUEMCES,

{0q05 5}

BRO RE M0. 1~99%. 1%~3 0%, 1%~25%, 1% ~20%, 1%~15%, 1% ~10%. 1%~5%, 5%~10%, 5%H~15%, 5%~20%, 5

%OS~2 5%, HFRUSW~Z3O0OK%OVTHOMA CHD TEED, —KMBR CI, BR

MOBDH2%~ 5%. 3%~5%, EBERMNM 14% CHS

{oo056]}

KEM OMMMERUROMBORMBMO 1 MER IBAA RALE LCR REL TES

CH RMMEREIE ST STEM CHS, MBA LUTEDIR RE llc ld, eaeBT4AD, ERMA MRMOKD REAM OXKV AWD FHNORMH ic MA A Peat ece WAG RAMOMMMNEH Tc 1mOnU AL RAW OS OED Dh
PVRS CEMBCESA,

{90057}

WETRNOKWERRUAB CLEAR AOA MWe ARS SZCLACES, BUGABOO FZ
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REM ELC. RA AAPUNM ERM Y tH PBS, RIV N- PEE O-#

OMIEBBUTCBBN CMH NSAI Bi KARBRbICHLCREB ST 4HBMSEAT

FETE A HSO CL RW O We (CI EA ME ek EA 7% EeLE

ME ULCHHE TAC EMBELWCEMHS, COLIDIMMAEK UBER ARAL B

Mk ARBICD +S pH RBVtAkBAe RT Si DICME. LAULTCIBEA CHIC
RRMA T SRB I KT aA V FEI MK FeV AF ENERBAMEKRUM FeO TEMG E

4. Howls, AMMA, KE ORE(ILHILBRORKMEKUROALB CRBS

NEATRNVESBETERE MEE, ENMEDCAPUNMEOMRe Bl LAR LDS

(KHL. LUD ULPUBA CHILRAREMST 6S. LAL. BRHOR ILIA AM

METRO AA IE. BRICKS RBC MA GI IEBR. PIA. BUAR-VELORR

MA CEHRERE CHS -HOVW(LBA. RRR ROLOZ SOR HSMHMOPIUFT-v

 BKEOFSI-V, CRE ENED, RAWMKRER CH OD, KRKSBRBl Kho Tt

SE a, MAE oRBRM NeEOLA CHO TEN,

{005 8]

ASA OM MMe HAC LUCRAIIL IT CHA, MRD CRM OAKS AYO C. RE

(ER e RB) CF BD B. MIB UCMAMIC TS) LL FS ERME. TOMREY

tO SHRED CHHOHKREAW CTC. BAR I- Fe VP CIU-F HA VAITFTSETERE

#4,

(0059)

KEMORRMMEAAT er VANE UL CHMLT2HAL MRD CMM ORES AOTC

APS eVOHRe MAES STEMCES, MAM. APUNKEMAACOKBALE

RFR EURAOKR MR CREIILBRAM we BART STCUEMCES,

[0060]

ARAM SB CMA ST S2RAL AR MFI. MMR HAAN 1 pmo) aoe
EDN ommMmONRNL Ly hb ECHRASTS.

(0061)

BEI LBBMRMEI-F eV ICI-—FHVIFENKEHFKRBMTZTLECS

CMOAU-FAVATURBERVVY-Kao, AB BBE BRUY—] bh, BOPAAS

LB RERH ST SRUVY—. WADE pHCHRECHSM, KOBW pH CUae
CaM LG SRV V—, EKUKSBRORBLUW RY. BAK HSOBMS, FOKM

EKKEBBORMEBD. BODE MILB RORMAMRICHRADE SEZ EDUE THE

WRU V-kBRKTS, BRERUVY-OFFME MCU. BRHDSE CHMOCO, FI

AUB EERGAREERKRABRU VY -. HAE VK RAP ERK PT RSP EROS

YAOIEVAF Me VA-AVPRS-—b, ER OFYPOEWVRLF VE NVA-RIGRRH

hKA*YFm— BL BEOV 2G TS ERUARMHRUV—, HARP ZU NVRUV ER

oR VV—, RAAV VBR VY—-—BEOUIRVY—, RFU AAAVYSG-—PARKVY

—. &EOWCRATUNBSAFUVARAIVGA-hAURVY-PSVSENS,

[006 2}

BAUM RBUVY-—I-F eA VARA RMBVUV-—CHDTCES, PHBMBCTTH VAY (EM

BEOMKMER REA CEO. MROIN-FHYVAFENEH TU, BREIL LBRE SSE

APH, CONUVHHATSEGANI-FeVIFERAGHBERMWE-RZeEEASDA, A-

FAYVPENMRBECBILBERM TERCERA ER UAT UNA RAETSZTCEDCE
°

  
 
 

 
 

   

    
  

  

   
    

    
      

 

 
  

 
  
 

 

 

   
   
 

 

  
    

 
  
  
  

  

  

no
{SpCO

063)

BAWRBRUVY-BKOUDESC £61 MOMAROROATMOI-FevTACBERIES

BAA, THDbK, BMELTHATAZL, 3-Fe VIRB SOBER DFR

TANUPFELCHAL, BMAD BI MET ZHMOBMMOMMEBA MICS A CH

kpb, SAC BU ZEROMMA, PRMD ORRORRON1O~ 204K CHS

) oC

[0064]
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MMM RI. PAW. PVH UE BOT EMOCHXES, STVAV(EAOSRME HEL
TC. DEHLI TR, hy det AMY 1 iB PRY AME FUME Li. ok
MiLy VETO A, KBE UVY OL, KRY FAY OL, AND, BELOECNSOM

BUBB SENS, ~KMB BCE. FUHAVIELAMXVI CHS

{006 5]

MRM ORMMLEARK ko. GRE RU VY EDSR E11 BOMBA HAO tld,

BBCH1O0:1~H 1: CODOMMCHrCKEW, MORMB RCA. BAMBRUY—

bbe LR 1LMORRYMBOUMABE CNH BS 1~H1: SODMA CHS. WORM

FeRE Clk. IBMEBR UV -—eDE SC LELI BORA AOD Ba CH 6S 1 ~h 1 4

ODA CHS, MORMEM CU, BAMEBRUY-€D8@ <6 £b 1 BORKRH ROD

BHECH5 :> 1~H 1: SODMA CHS, MORMERClk, BAM BRU VY-EDES

Lh 1 MORRBMBOUABE CH 4: 1~H 1: 25S OMA CHS. WOR HIE REC id

GAME BRU VY EDR ERILMOMBMAOURA BRCM 4S 1 ~W 1: OOS

HA, PORMBH CU. BAURUVY-—EDE CES 1M ORRYROLARR CH 1

0:4~H10: 7OMMCHA,

{oo066]

—SMB RE Clk, AR OMMMERUROAIB I. BAER UY- Lae EOR

AMA LREBSORBBE IAF eV FECI-FAVIENKBEILBILBARNM TREO. H

CORMIHR Cl. BREA -F A VIORREM ADA FT ORBRONL~ 10BE%e

HEMT D o OATee MEME DRFON3. M5. WT. REUEM 1 OBR
% fk T 4S Bi OR MIRE CIE, HARMED TY VA UIEAIC HO, BIT eVyEeOw2 OLD Owe HTS. FT HSIMORMIBR Cl, TVA UEa
Favi7ei BOW25%, WM30%. M35%,. H40%. M45%, H5HO%, KES
55% CHS (PRM. BoOMA, BEVENSONDOELEE) . FEORMEEC

te. PVAUIEAID SZ VY CHS, CHKCMORZORMBR CU, MFORRMIA-T 4

VYVIRNSSKDRNIAHEE,

{o0067]

AH OMORMMBRE Cl. A-FeVIRDMAMe SE SCMaY, MHS BAM OME

LT, MET 4ZEDECBAWA. FUP RF YY, FEVER PUP FN, FOVRB PU aS

WM PReFUMIRYB RU nH PF, PREV RFI URRY VY RBVY TF, KV

FLYARFVy aw, KRUVUPMEVYFVA-WN, Ee ih eetees aye BE,PUPUMEVFURUEL, BECEHNSEDEAMMRTSN

 

   
 

   
   

  

 

    
 

 
       

 

   
   
  

   
   

 
  

   
 

 
  

  
   

 
{006 8]

ABW OMB I, KRHA ORM CH RIL, BRERVULY-—LSFVAVUEAIOCI-F 4

VYVFENKARE(HERRARKRMOM AMMA TS) PEBOATST VU NACHoCEW, HDT 
 VeUEARE, SRNODE CRM OUT NORKROEDMEMR. BAW. VOF UY. BH

BARAT VIVY, KRGBMR LE NA-ARBAMA, HAZE POSS POeEVAFNV YW

D-ARECHRENTHOTE EO. BE(ILMICRROREESMET SKY, ATW

RFU M CHR EH ZD, ERURSKBOUBCHRENSZATULNEBRRIE SZTEDM

CXS, RERONMBO-RMBRE CK. AT eENVBePaosYFoOeEVAF VU eNVUE-

ACHRENTWOS, BEAORB OM OR MBH Cl, AP EVANS WYLAF, aeM46 F. 2% KF. HEI 2~6%, BEM A~ CHOW THNYOSKECHESNOEL AEWA MOMMEN CUA, MlokIH CR Doe Lm >
CROSS KB CHALC ROFL AFAIEWVAF Ve NVU-ACHRMENTWS,

{oo069]

ARO OAM E- OPER. ELUM ILBRORADME AG TCED CES, REIL

WikeSAARMeBAhr-FervIAGra-—FaAVvVIENKENFIMEMIT SHALL U-F

eeee eeeeeeeeeeee” KENENBEAL544, MMMBRALENENA-MRCOHSZI-Fe*VFENEKNFRAOTLELCEREAR EM MO a> 4SYRFENERMFORAMWEAETEMCES. WA
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a. AB, aK FHV EFEHNKRSMIPMOAY AV UN -VeESBOIUT RAT 4ZI-T 4

VAIRNEMFE CRB KNhAP ve VAICHBoeTKY. BAW, MBM, a-Fev7

SNR—-MOMFONYAIVUKRK-VEBUAP RAT E-AL URTV AF ENEMO

MFO BRAUN, ERMA UFT-PELS UV ST VERBOUVP RAT SZIHS

FHVIAPENTHFCHMENKRAS UNA CHrCEW, RE SMRMOIU-FAVASE

DEMFOUTHOMBUIKMA CEA CEMA OBRRMRERRTSZTCER CES,

(0070)

ZB. REM OAMMOSEILBLRROI-FHRVIENEMF CHMENSHA,

{ROMER ENSNA-On-—FrvTMMEHoTHES. BRU -POHTFRRES

A—F 4 VAIRBRMCHESMEDRBAWMEASOTCEMCES, U-FHVIMROVDFNO

MOM ACEAWOCEMEB OZ ATF ORMBMME RRR REHEAT STEM CES

C0071]

I-74 YVFENKRMFOIUP KE. WPHROWAEMBERUBRERBL TE KY, fil

RW. UO FH VYPFEMNEME UR, MEANS O~S O00 pmMORMCHSZI-Fev
FENERMRKROKRCHoTES. ERMAN EDN2~S5mmMOMACHS TRA

TJ (minitab) | OWMRCHro TK. HOMA CH. A-FHVAKNEMFOAT

, SEMEN 2mmKH. WARN 1 ~2mmtH4S Tv7z7uk TDCmicrotab) |] 6

Hot kW.

{0072}

SHR Clk, KE OMMMEKURBOAB AIF eV TF ENKERMOW IBS

RF CHARS NYAVUK-V) RESET CHS, MICRA Ti. ALR R, D

zk 1M OR RMA DES LE 1LMORUVY—HRAALE RUB RAlL BOUK AB

MUTHe OLE LMOD BM, DHS UCCY EC LG 1 MORD REA, BKEORE

CS UTHES LE 1LMOMRAN ESOT EACH S, —RMBRCE. HERA FtD

NM6O~S9O%OPWILHBR, HW1~4%OYR 6 LE 1BOMBAlL N2~6RODES

Lh L’MORVV-RMAAMEKUARA ZOUK BEIBUTHO. 5~1. ONDD

wm LLB OMMR, BRB COTHO. 2~0. CHOY LE 1MORDEEM

 BEURBIBUTHO. 2~0. 6%ODR LE 1MOBRMAESE CLEA CES

» MA. HBA MPTOAN EC O~SDOKODRYIALUKR-V.W1~4%ODOZDAAN

AU-AFRVGVA, MO. 5~1. ONOMbEeEvYm, HO. 2~0. 6%OrNns

RRC BbkeT 7H, HP2~6RVOMBAM YE VA-AL, BEVUHO. 2~0. 6%OKF

PUVEBEV TRY U BESET EMCES, A-TFHA VIDE ER 1MOUBERY

V—-. M4A~LONODE CLE LMOT VAUIEA CHF ORB SB ICHOWT) . BE

OBIS CCPE CLE ILMOM MARS CEM CHA, —HRMBR Cl, a-F 4

YFIRHLO~2ZO*DDE CLE 1MOMBHERUY—-, N4~1O0O%*DODE SC EB]

MOY VA UA, BKEOM1L~2%ODR CEE 1EOT MA MFORBBICHOW

C) BSG TEMCES, MAI, A-FHVIFMH1LO~20%DERUFYIFDEND

ARFWVEVA-AFRI-++, M4~1LON*DRWVY, BEOH1I~2%072TDYVBERYU

mF) MF ORBBIROWT) ERUOTENCES, ROL IU-FHAVAFENKER

OW BRA Te RIE UC HAIL. KERR AFEVNICRMST ZCERCES. —RMB

RClk, APeVAe POSEY FUEWXLF We AXES,

[0073]

AHA OM MM, BLUKERAOGRMESOAB I, HROMILHBR CHAIR, NY

JVUYK—@) HRM BEOMB IN TREEM AE UL TWS, CORR, BRAD Fl

Welk. GRAM CBA RB OMI RESTON KBE BRICK TAZ AMHR OMILESR

AME DGo CW SKS, FMR F4RBBM EW (CF RHB, VOIR Czero

overfill) ) . RRORB(LBMARMAMRMWBRKOARM, 65K%EDLANSG (FRDSB,

HiLMROOBRABO 165%) MRF LC. ARTO RBRRER EHD DBMSS

o HREULT. RHHEOWM LMR MMCKESNSABKOWCUARHE CHS. LEM
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2. HERO CHARM RHA Ne) NB, BURR RU RR UR ARE OSBE

ECR SD, PMH, BPAAUE PD RMLEA BRHF LG 4.

{oo074]}

—-M RH CI, REA OM MME SONBARAAI COMMA CHS, A TR

Ac 2 AFe] a JAULO VERB RAMOS (¢Fhebb, BALERS HAS
MOMREG“OB) DHLOSME. THbDb. H10%. H1O6CKRM. NMINMLTEARM TOF. WENLE. HEME. HABE. BASLE. 2%

WE, ML MLK. RERUN ONCHS, BREMROMMMEBRRTS. LiedoTt, HA

if. BALA A EMM 4500 TUUR EOE, RRMORAM (CU ABR tA
wA4OIOS5SOLUUAKPYE CF BHSE, A5O0O0LUUKR-VO1LIOXWUE) &B
AAS, MORAGA CU, POI MGIN AS O0LUDN—tRaD
{oo7 5]

DFNOMDE Nyy VACEREROMRMERUMAIB MAR. EMER AT

Vel) BRT SCE MCES, MAIL NV FT-VKAVRERUME ABS AA
GREKMUATIAF vy Yr —-—CHeTEV. HBOWK, BHAIBEELTPAFV ARK

YA) ACRE OM MM ERMA EHO STEMCES, HRA CK. MY —-VB

KOULERUM Ny 7 -—VRSAZ4ZTEK KD. BIBRA RBMERUAB ORE
AMBMCK ATL RAW Lic. PM AM Ny r-YVORMER ELT. HAIAVY-,
IKOINU PY RARER MITA VAPRMBUARE PS IAF Y FV em PNM EULA
PP SRFOF NRE. Mylar) Ny FoVYyPRERBT SENS, mee rows we.
KIT SIIDS 1 EY ORBORB IL cm? YROMO. 5m g KH OK CH SIN
yr VHT,

[0076]

Ase (HAI, fH) POTN OHWDERCHUCEERS. BRICRPRAOKADBEARH

WRMICTSZRBCHoTKW, MAUR, SEADARMBMER SABE Y-VITF— EM

k¥nkeEHSO35 Heat Seal72O0F CSANCAP Liner Technology, Inc.) #

@isSaf—Cap I111-—A CVan Blarcom Closures, Inc.) SEOHRCHECSETE
BCX,

[0077]}

Ry + VOREMERIL. PRP OKAOEGARRDRKTSZKD, KEW OMRK

MERRIE MAIL Ci 7SeRE. ARE OBSME ESS
—Wiy rH VORNARET DTC ER CES. MAW. Bic hM@ Reem. Ri

WeRZomoemMeracklc kot. YON y eT H-VRRRTATEMCES.

OQmRNMRMRRRE LT. Bonfiglioli&#&obsD (MAW. EHF UVLF-01-PKV
ERIE PF VPKV 516) RET SNS

[0078]

AEA OM RM ER UME R Ew Sy T-—Vik, NY THVAROMALMDEWIAS

eA CF RbdE6, KERMINML, KERIBL, ERUKERET SMA) . HMA’ean
PoVAI YO VENK BHR KD SE CHATS) CED CRSRRALAT ULE
gweeokeC#S4, COLGBKYT-VAMKBS Cc oC E Be OL te MR A OIE ORE A
LUT, PAPA (MAW. DFRSW, MARAADFSESW) . AEA CHA,

EVYEVAFALKAILA) . YUAN, ER. EKUASENSCOMACABEITSNS.

— BIER Clk, HORI DOD TFRAWe ES,

fa079]}

KGk, BORB ARMA BEARTAZL SMU. MELOUNO-ARMHO Ci

i wPARO LB AIH AT. BBROLR OBE AN-ARMR TC EM EDT. REO

BMRB NBC TAC EMIAM ERD TH4. UNO-ARMRUY CSMCHO

Nyt HV ARBOKAO TU PR—- | EULTHAL IS. LKB. REWORK y

—VO-BRMIBRE Cl Nv F-—Y AleaAEROeeeeRAB ON vy er —- VOR OR MIRE CI, Nv FTOHVR VV KER O BHM e
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e, Ra Me ao.

foo08so0)

N36 FOSBKB. HO. GL FORDER SHE T ZEYH, ERUSHAOMMEA

EER RBICH 1 SKN SORE OBAKAR RI REALE RARE BAT Ze HICHK

FAME CTH LE RSG MELKETCLERME.L ECKRRM EA CKHAORKMAMM ST

SOCEACEHES, MAR, PRR MARR ARI-T 4 VTPRE CHILLER CMA,

RYAVUKN—@) ONMFRI-FHRVATFSECEMNCES,. ~RMPRCK. Aka

W4e7m> WPL 3. Fe /%m3 WRK, AB g4%mF LF, W2. Se 7%mF WR,
M2. O0g7mi MFI M1. Se/4%mi WR, M1. Ogr4me LR, FRUHO. 5
g/m DR (SHAS KV ENSOMOMDAMALAS) OF ARACI-F4rv7yH#
MeReES S, A-FaAVvAFeRBIBARIA, RRSA. RHBR, BKK OMAR

HHAARBAECEW,

f0081]

FUMI-—W MAME RSA-V) TFT hY BAIP eh YY) . HEA FLY. Rid

ENS5ORAwW MART REY ETR/-NVOBAYW) ZEORRBEPOBAHRUY

— (BLOB CTRALERAME) OBMeELTI-Fr+ VAFRMATSZTED

[008 2)

KW OM wl. WCBAR REHM SRB ERB IC HLO RB BY Sls

fi, RV NGM, BELORKLMORMe ALES, “RMBR CK. KRRHOMRYD

RNY IVUNRK PERU NY IL FURR AOC. BA ORBI NM TON

SD WA ERR RE KS CEPI) BIBRCES., COKLIAGRBELT. METZLEOCKE

Was, BAA VEaR METE CCF) MBWSNS,. WK DPORMB RCA, KAM Ml, Bia

MH RABKOUDR BAR ASORMOBBIKBUSZEP LICNMTSRNAR CHA

(SO) FRAN BMT SATE MCES, WS DPORMBB CK, BWR Mlk, Bia

TERME RB ORARRIN RK CCP) BPRS LEME HSMUEKAHSTCUEMBCES,

MORMBM ERA RACHE RS LEBAKCOKARHRRAEERTSZCLEMCE.L ER

MiHORM CHARS LES CEBMLIGS. “RMR CK. TCOLGRECEAORR

APAUbBYRYVYAP Vee R—-, HMAIP ri losec (BRBM . NeRnium

SRAM) COeHAHRSE UP CEM ENS.,

(0083)

GI pHY AVA CAR, CIpHL AV <4) EREENTCO4ZRATIAL Fu
hy RY Pe Yee a, HMA BKOCLEO pH EROS UWORMELHREABRHO
wk MERIAL R RST STH EDT. MBENKHBMREBSZTEMCES. HMA

KER OMMMERUMABR STORY RY SAVE ea, BAL ERUMORY

BA (FObRYRY SPA YeERER—, MBAS CORSON, File, EKMB) CREST

BLTUEMCES, BOW, H-HMBELT. FORVYRY SFA Vee R—, HBA FE

Clk ORM MEAREMOKRYVILDIF VER BEHAS STE MCES.

[0084]

SHIM OR MMR CI, RH. HIB AR HEI MT SMS SIRE RIP

PSSEHKCH OC. RARELKAFUOKES AAD WICKER OMKMERSTSe7k

KEOAKEHAT 4. -KRMBRCK. BAMe bk CHS,

0085]

BIH OR MH Clk, RU.BAREIS 4B Se RE RIP

SS2HECHODT. RABEL UPRUMNHECBADMICKHRMAOMMMEKR UMAR

GOACERBA, KHMWOMMRMERMALBD, DeS £bRIMOM(ILE Ric MAT.

FuUObRYRY PA YRC BR, HBA ERUG | pHeRMDANORMESOAREH
Hoe SO. FX SUMHM OR MBAR CI, RHR. TIER KX SEIN SRSeB

PMT SARCH2DT. FORYRY SAY eCU A, HEAL ERIC] pHeE ws
SWORMRAOAB LHC, KRM OM RMR RISA RSE TSZCLRROREE EE
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HEHE 2.

0086]

AMA OMMMEKUAS CIHR CE ZB Bi, BROW (EBRDRODERUUAN

WIMMER, EKUM BEDALE ROMRERHBLTSIRMEMBENS, MARIE, CO

KOK ELC. BAER HIE.RRA, LOM RRB COMAR. BEM. ABB

BKEUABBMAMIRAR, ASE F7UV ROK VY AL Yan AV VSERB. UR ROY

. ERIR BETTE SE) . BERRI RORIVEA. ARN ORI (MA. B

PBN TORAFIN, Dev TFIIB. Rea oE) ERA RRR R DB Me CE EW

AMOUR, BORA PY YF MAI. CVU ISM. HORT PORORGA

APM. AARUS- VRE), BWR. HARIRI EbDNASAhRVIVE

RISA TVS KOA OR MMAR, WABI SORES SDI RAS 6S
we Mic KSARORIER. FAS BAM. RSBKOMB ORAL, Rib KC+OIE
BOWE. BRE) . LINEN ME. BIT LUF-BEUMMK MMT RINE BR
BEIT SNS.

{(oo08s7]}

SAWS hi CAI. Ch) CRA KH AZRHMAOMRMERUMABORBW, BML

ee Rieko TRES. AM RM, ART NE RR ORD OBS CROW HEE

KMNMACEA CHAI,

(008 8]

BAW. EChOW(LBRRETE (MAM, BRM ECB 4) DAR Clk, BBA

SBMS OO~LOO0OO0UA-VEWY/k ge YEBCH), BARBUS FDAOHSE
<iHo TZ FS OOUR-PHW kg (BEEK A4O00OUN-VEWY oH RB

eeeeegeBEOBS ERA OO. BES ARM EHCREENSGMBARU ENE CHS‘Toei HN
0089]

C3 Hi Bl 1)

YIVUR-BMT (2227 LY bE) lk, RYO eM LUE ABO 2mmMeEOKY FSF

eA CHAE LEN Y ALUN CR ME CAI. NordmarkD 56k) RBA EO

FUYE CHS. RY IAVUKR-UMTOU-FrVAMOMVMHRES FR i toms.

 
  

   
 

  
  

 
 

      
  
           

 
 
  
 

  
 

  
 

      
  

     
        

  
        

      
  

 

   

 

 
 

 

 

    
 

 
  
 

 

(o090]

(#2)

RK 1

Ee 2.0 mm

# (10 MT ©) 0.074~0.086 g

JEX (10 MT O24) 2.2+6.2 mm

fe x 0,5~2.0 Kp

HAR (00 g D MT-25 rpm“C30 4)>) 0.0~2.5%
*LU SPH

(0091)

FurrzAnrvyIu-WNTMuntersMLIi3Z350R BHnn late-GPCG1BBEEW TAY ALU AN-PMT AIF 4 YT(#2) Ca-sFT 4DOL. SHORES ERED SAY ALT Cu-F4yCy one Ron (ho)
0 BAVFMIOWT, AHF VAFRRUI-F eA VATFENKHFORBBONM 15% 

alee BURY hROPURABEHCOWTCIA-FAVAIESAKHEOMRAEA — C HD
(24) . MR RMB BL DOD, BPSD DPOwWBCAALR.,
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[0092]

[#3]
 

 

 

EParAW-AVHFA—} (HP55)

xB bY FI (TEC) 10

ANT

rH )—)b 96%

 

 

 
 

[0093] 20

(#4 ]

 

PuavARyakeE 
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[#5]

IF AUT

HAM
PAE (w/w)

ANY IVY ANE MT 85.00 10

 

 
 

 

 

   
  
 

 
  

  

{oo09 5] 20

34y KOR(¢%bB, P9AIGS, P9AIG7, BKUPIAI7TO) KK. FaveADYPIA-

NSkK Biwi T SRSKBR CM 4) 2

{0096]

[#6]

*fam ve Ee. .| iORBs 40
Y o, (%)

([oo0sg7]

SHEMET OHRMAICRETREKGP ORE, WFO SCMBBEMAH PR Ca i

Lk.

(009 8]

Berar yvAre NY OBR B20, OOOTLTUUA-#) ®&®, EMLESDOUYEO

—FRAVIENERYAVUKR-VMTSZLZAP EY KORMBL, YON LEFAPL

YRNyYFACSC 4 OCI THE 7 5 % CRT UL,
50roo099]
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   15 ABKRO4AR OW MBC UNA- VEER Mle. MREROKAT.  

 

 

 

 

 

  
 

fa10a0]}

[#7]

#6

aS2 IS A 474A

Po F LoD y 2S—-# (U/mg)

P9AI165 (2.8%) 62.5 46 (-26%7E1E) 33.6 (-46%7GTE)

P9AI67 (1.1%) 64.5 53 (-18%IEPE) 46.2 (-28%7E4)

P9A170 (1.7%) 63.8 53 (-17%iEte) 44.8 (-30%7GPE)

fo101]

 HOOKRCRE, H2KKRMOBKEOM KRM CREUEMMRBENSTERRLTWVS.

HSWiU, 3. 6Ce4%mI~O. 4g/4m> RHOSKKOBMARCI-Fxrva7ATwvs
CEKKDCKREMOAKBENS.

 

 

 

 

 

 

 

 

 

 

   
  

  
   

Co102)]

Cz Hie Bi 2 )

Re SBORVY ERE 2MOI-F+YIMMMERY OLY N-UMTMFRI- 20

FavIvLlk CHT).

[0103]

[#8]

Be 7

#L%(wiw)

$B (G&A7EB BevISE

tP7uakxa—-ArAIF#F—hb (HPSS) 10,190 5.825
30

J VBR UF (TEC) 1.020 0.580

ANY 1.020 5.825

| He JI 96% 79.780 79.780
| Fe ky 7,990 7,990

100.000 100.000

HP:TEC:. 7 V7 Ek 10:1:1 10:1:10

$eEVIE S) 12.23% 12.23%
— 40

{oi04]

ISK (FRDB. lerm? AR) OF UVALYPIO-HRETSHEOMunt
ersMLI350RG@ReMAKRRABAG lat t-GPCGCI#B#AWCI-F 7

VPRBRitok. A-F A VAFHRBEN IL SXF 2K, 2ZIOOKYF OM MAME RB

ims, FOR RA, TRCOMRMBEOIA-FTFHVIDBSDDOBRACHESTERM

Bb Lk, RMB ko TRE AKBESHELE (RO) ©

{o0105]

  
 
 

   

 

4602



4603

(29) JP 2010-519217 A 2010. 6.3

 

 

 

 

 

  

 

  

 

 
 

 

 

 

 

 

(#9)

#8

Roy F P9A230 P9A240

RE [K27 BE BeV7Se

HER(w/w)

RYVV SA? MT 85.000 85,000

tEyuxu—-AIFI— hb (HPSS) 12.500 7.143 | 10
22RY FL (TEC) 1.250 0.714 |
By 1.250 7.143 |

100.000 100.000 |
(o106]

(#10]

20

Wy f

P9A240 30

Co107)

BweZmg-F e+ VIA RARBRHBRIEHOBKRECRISTMREYMPFOKACMRRE MY

Kt KC EMM L Te

[oid 8]

MVIFV HT ORAR20, OOOTUIDR-P) EELRLE2DODYbOA

—FAVAEMNTMANYIALVUN-—UMT CRIBL YOHNVLEF AP EY Ay FAC 4 O

CHREUMWHEH]7 5% ChRLI.

f[o1ag] 40 
  

 
HORT EB, 1,

{o1r110]7

 
 

2B KOI AAO RBC N-VELEM AK.
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 ~ nepRa-2 [LaA 208 308
 

 
 

   
  

[1

Ro F ) A+ (U/mg)

P9A230 64.5 57.6 49.6 52.3

{RP VISE (-11%7EtE) (-23%1ETE) (-19%7ECE)

P9A240 65.3 58.2 60.62 59.6

Benr7ee (-11Gt) (-7%IEtE) (-9%FGTE)

Co1ii1]
 

 COM Rlk, MBAR KF CSHAOHRAOWMMEORKRAA SV I7ABI- FP

vy (my BP9A240) CU-FHYVYALKMACABKMVTCERWASDILKE, LEM

27T. BVT BEEK LI K*DEW 7 KNBR TL, BREED ARBICMETSZTCL LE

®o

[o112}

C32 fi#3)

ZR/—-W(C9B6KNDTALS WM, 4ANDK) SPUbYBEELOONODPU URRY SE

MXMAATHEMI. KROMAMROLOLARO H2V7) BKC TMRNVI7) a F

A4Y7PQ@G RMR M TAT Leh. U- Fe VAM RMOBMOMREHR MLK (#

11).

 

 
 

  
 

 
 
 

 

 

 
  

 
 

 

 

fo113]

(#12)

Ril

HAE% (w/w)

FAR (KRAUS BE ROIS ee

EPuaAa—-ALPAFFA— hb (HPSS) 10.190 5.825

2PB Y FIV (TEC) 1.020 0.580

BMD 1.020 5.825

why 87.770 87.770

| 100.000 100.000
HP:TEC: 4 7-7 bt 10:1:1 10:1:10

PAIS 12.23% 12.23%

  
 

fo114)]

MRAKB (lg /“m? #¥) OF OLATYIU-RRUT Se YMuntersML
135 ORMBAR AKAMA C lat t-GPCGCIBBANWCTIA-— TeV FRR

fork. U-FreVAHBBUN1LSKR oR, 2ZDORK YF OWMMARER 1 2tcRT,

{o115]}
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(#13)

#12

—_ P9A3I8 P9A352
NI F [RA2 MPI RE

RL | AK% Cwhw)
RY VY SMT 85.000 85.000

Eau Au-AIHI—b (HPSS) 12.500 7143 7
yi b VF(TEC) 1.250 0.714

Bw 1.250 7143

100.000 | 100.000

[o116]

yh P9A3818ERMOMMEMICEMLED, DY hKPOAZ52KGmHERM

 
 

 
  
 

 

Caw LD Ke. FARR A. OY bhPIOAB 5S 2O7ANAA-FeVAlthoa

—FAVAENMEBEIE CH OSDDOBACHEVTCEeMWSMicLlLe, THU, BESS

MORK CHALKE DAS ONY/SS UPYVEBRAMEILIRL OCT Ub YORRB BDAC. a 20

~F4xVvIFHORVIBERAWVEDCHAID.

f[o117]

Ric, VPVYbPGAZLSeLFORDUCMHBRERRA TR CM MUR.

(0118)

BVSFRY AT ey CRAB 20, OOOLUUVAA-H) ERM L, VKH LETTS

LYNYFAC4OCBHKEUMWEE7 5 Hi THR LG. Hl StmT KAM. 1, 2

BKUZSHAOWME VSIM EL.

 
  

 
 

   
   

  
   

 

 
 

 

 

 

 
 

  
  

{oi19]

(#14)
30

#13

ae lvA |2 a4_[32H
RoF | )= (U/mg)
P9A3I8 63.6 59,5 60.4 55.4

{KZ VIBE (-6%IETE) (-S%IEPE) (-13%7EPE)

{o0120]

OybhRP9A3 18 ORE, AMOI-FeVIREPRCMROI-F4VISG

mM LeEOYbhPOA 2 SUODREMKCIENTRE BKM ELUTHS CRIA), LeAOT 40

UR F eV IMAI OO6G KER NRVC bY ERRT SE, ROCA EO

HARE BBR hdD et ZKEICHS.,

f[o121]
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(#15]

#14

40°C + 75%R.H. COMMEREME 1wA l2vA [3HA |
ayh|HPTEC127|#Vy7 ae Fame VA8 CHLOE)_|
P9A230 10:11 {fk =e J—uiye_eby|-1%|23%|-19% |
P9A240 10:1:10 &  |aev—-arreby|im|-™%|-9%

POA3I8 10:11 { Fey 6%|5%|-13% 10

(0122)
 

C2 He Bl 4 +)

CPSVSFYBEOHPMC (HER EUEYAFOENVAFNVUNA-A) APUNE

-DA-FHVAPENKRVUR—-CVMMBCRIRL. PIF YASUNORKERUH 1 4

%$CHO. HPMCAPUVOSKB EH14% CHS, XB 1eRYEOHPMCATHYH

WH 26 RM OKA AVE CHIRK He. TNROORHS MRA ERM IcHL C40

CHKEOMHIUE 75% RB R FPP LY RY FCRH RYH WVLE) . 15. 308

KOIVONBCUA-VRERRRLK. MREPFRI1S~1 TUR,

{o0123] . 20

1) HPMC CPSHWVSFYCPS

[0124]

{#16}

 

  
 

 
 

  
 

ry k P200450287

  
  
 

 

 

 

  
 

YANZYGTEDIBAR% 40
CPS BIFFY CPS HPMC (8ZiRAE>)

-12% -3%

-13%

fo012 5)

(#17)
40

#16
L

12» / P200450614

YANORY

PFT] PIF’ CPS|HPMCCPS (#7 L i) |
30 A -1] -1 |

50
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[0126]

{#1 8]

 
 
 

my» b P200450653

DY AN—-FORK

PIF LY CPS HPMCCPS (#249)

  

 

  
  

   
 

{o127]

Hla~ lL Teme ESM. HPMCAPUEVADY K—-VAR lds, MRE RAE

FC@15, 30, BECIOAHMORRMEKABKAWUAN-VEMERL, BR LEH  
PMCHAPVUVIEEMKAO VU AVESOLOLOBWVREERHUT SZ.

{0128)]

CH He ol 5)

BPIFYBEOKE PREY AFROENVAFNVVRVOA-AZAAPUENEI—-—FHVIENEY

X— CHR MS ARTA Ey bHCHILE. PAF Y ATW CP200050)

   
 0) HA BK Yn FA 

—-FAVAUAMILOXCORNIFBA, -~-HERFUFYAFOENVAF NV UNVU-AAT

Vv (P200550) OMKMAA-TFeVAUNSIX*DENVAERA CWE. a- 74s

MMM COWMORCKUM—Ko ke, FHI 81. MRREMRAA CHM MEREN

fH A VER MMOS KBREIER TS. Rl SlomPF KSI, VUN-PIEL AWA

Bwlke, BPRAPOKDAL AVERY EW SMRDSS., ©ES5le, UPMCAT KNEE

 
 

    
 

FU LEMME RSF VAP ENCARBL EMMY KORE CHS.

(o1i29]
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(#19)

#21 8

IEEE LOD %

HPMC A 40°C/75% RH FB 40°C/75% RH

No F 0 1 3

P200550 100 100 105 |
P200550 100 96 101

P200550 100 102 10]

P200550 97 103

P200550 100 99

P200550} 859 100 103 103

Wy 100 100 102

WEE LOD %

EFF Y AB 40°C/75% RH A #8 40°C/75% RH

Roof 0 i 3 6 0 1 3 6

P200050| 981 100 90 92 81 2.9 3.0 3.0 2.8

P200050|975 100 89 79 66 2.7 32 3.1 2.8

P200050| 977 100 96 93 87 3.2 34 3.2 2.9

E44 | 100|92.5 86 77 3.0 33 | 3.2 | 29
{o130]

C# fi #6)

VN-CVHMRMERATSAP eV ERA EBON T-VACHR IT STE OMR

eRTERE C40 CH KOA7 5%  

—-NVLH) COZ0HBEOSYD 
 

CHL, BLIIOBKEUZ2 ORT Ele, 
 

 

RAMI AIR L CW SAPI

{(o131]}

2) 82 Al

Wet: Tyvek
He 2 All 2

{0132}

CF BR
   

: MR

MER) Sv TROVUATIY

>Tyvek CBRMED SN» FTAODF SEW

FAP UY RY Flee m bY

OH OMRR CMA OU S-VIR eM Sc kick

GRA ae ais y 5-VABLO YE Fk

ACU N-— CEAY a BIB,

2)

30
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(#20)

#19

Y ANZOPK

HPMCcps (#218 L7z) HPMCcps (#288 L72) HPMCeps (#242 U7)
AI® P200450614 FAY® P200450614 FY 200450614

RORRANZE L REREAM 1 REEF 2

-| +430H 10
90 A -10 +2

[0133]

[#21]

#20

YAEOBR%

FFF] HPMC cps A® HPMCcps A® HPMCcps N®
P200450653 P200450653 P200450653 20
FRANZ L RoEEAI 1 BEEEAM 2

30 A -8 -8

90 A -18 -14

(013 4]

C# Fa #7)

bee MO CRD TR) PUNAVE TRI] UNV OM OPAL AVON IRAT 4 2

~FBoOu-FrvIa7Mmy CHP55:°TEC!: 2W7=-10:1:5) 6 A-FHe VF

Ame lL CP RhYVERUDAS VST RbEVYVORAWOLBSPAAWTNYIZLY 30

K- PM TRF RUF VAFALK, 2CHOI-FHYITRBROMMARA FH 1k

RS o

{0135}

 

 

4609
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(#22)

#21

#ARE% (ww)

BE HSee

EPaAxAU-ATZRF—b (HPSS) 7.644 7.644Ty

xi bY Fy (TEC) 0.764 0.764

BMD 3.822 3.822 10

Le) :
TERY 7.990 87.770

100.000 100.000

HP:TEC: 2 77 fF 10:1:5 10:1:5

WA TELE 4) 12.23% 12.23%

{o 136]

KeKB Cle im? RH) OFOLALYVIAU-wB®RRSTSeHMuntersML 20
13 5O0RMBeMAKRRBRG lat t -GPCCOILF@®#RWCI-FrevIRRSE

Tote.

[0137]

RYIVUKR-PMTBEM15%*OBI-F4AYFHBROIAU-—FHR YAP TSZTEHEMEDT

BNVF RBM LIS SDD NYFRLRIA“V S/T UR YIA-F AY TBR CHML,

BDONKYFRT Rb YI- FH VITRBRECHRULR, BONY FCM CH S iE it

wePHR2 2m,

0138]

(#2 3]
30

#22

POA483 ~- POA485 - POA4A86

Mee UT P9A40S - P9A476 - POAATT
NF RAJNPE RY WEL LCrehY

pa HARK(w/w)

PAYA VYMT

EPuakzw-AP#XF—b (HP55)

YobY EF (TEC) 40

AND

(0139)

@&eoemAltcow CTI -FsxaVIORWMARBRAIBSDCHDOHABKCHAKR, Rilo, ae

FAYVYAENEBNYVYIAVUBR—-VPMTBFEHPMCAPVUVNVHKRBL, RRA (ODF

RAW) BBO A CHO. RICE YUL, MRR ERAA KF COHRLL FS

230 MRT EDM ORM CU NPRM AM Lee.

(0140) 50

4610



4611

(37) JP 2010-519217 A 2010. 6.3

BARONY T-VYATREUMLPOk BOK 2%. 1 2HHOHPMCAP HVA CSB

Ae20, O0ODOLUUK—) BLORMBAME LTE geORFRSAW (Minipax® @ Al -
Multisorb) €30mLABOA DAMM ANKR, V-NITF-LMMENEHS OB

S5Heat SealY20F#MtSaf-Capllil-AtGHeHAL. 40T77
5% RH CHRLE.

foi41}
[#24]

 

 

#23  

 
 
 

40°C + 7S%RH.C

INESEVE

ay Pau

  
  60H|908|1208|1808
 

 

 

 YAU

USP/mg

| _%LOD
YAN

(EVEDIBA)

YAU

USP/mg

 
 

  
 
 
 
 

67.0|72.4 
 

Las]
P9A483 Pe hY

  
 

 

20

P9A485

 
 
 

YA

(GEHEDIRR)

YAU

USP/mg

% LOD

YA

GEMEOIBA)

JAE U

USP/mg

% LOD

Y ANF

GEYEDIBR)

JRF U

USP/mg

P9A476|FE RY r % LOD
Jorv—#

GEMEDIAR)

YAU

USP/mg

P9AATT|Pe hY % LOD

YA

(EMEDIA)

 
 
 

 

 
 
 
 
 
 

  
63.0|614

 
  

me)

Peby
P9A486 | 16 

 
30  

P9A405 Feby  

 
 

 

 

40

 
 

 

 

        
 

{o0142]

H28MRTESM, DRY KVY FUP YAK FU VI BROMH LE ZB DORK

YAP EORMAOBEA RLE,. 2GHAORREBG. Vebhya-F4*vIARECA 50
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HRLERAO2 DARE DOBESEMEREP. BDRM 4KOMEOMDeERLE. TO

cei, Puebya-F4AVvABECMRERRMABDTALY-NYPUebhY aA Favs

we CHM LEN LORE CHSZTCLERBELTWS.

fo 143}

(2 ii HL 8 )

VT7unkTUyF

RMB OW CESK RRER SA SHEOY, MAOT RE RR MD Se WAS EB

Lito ABOL. SmmeC. HRBBEAD 1. 2mmOKYFERY IVY K-#BPTLY

B & $ Sl fk U ve ©

°[0144]

2. SKHRHMOBAX (USP) OvTZoORkF ey b ClyuTl) €BSZEKEACEM

 

 
 

 

 

NGA-KR-KRBHELE, UYEDALO2ZONMER241RT.

{0 145]
[#25]

| #24
| a» bk P9A402 |i 
A

BE Q20yuT)

BX 20pT OFEYRL UT)

MS (20uT OEE LT)

BAS (20g OpT-25 pm C30 39)
{(o146]}

(EKER Cle /m? RH) OF OUATPIA-HRETSREOMuntersML
LSS OMMB SMA ABAG Llatt-CPCCGCIBBC, R2CRTMREATS

Mmm CaoybhPIALO2eI-FAYALKE. 22%OI-FHVIAHBKEBKR. TF

4VhA-FHRVAIOPMBREATATCORBD RSP DOBAKAASTCL ERLE
°

  
 
 

0.071 g (0.070~-0.073)

1.73 mm(1.70~1.77)   
 

 
 

4=a—-hy (3~5) 
 
 

 

 
  

  

 
  

 

 

 

  
 
 
 

 

 

 

(oo 147]

AvyFovybhPGA 4220 MM MRER 2 5ST,

{014 8]

[#26]

| #25
HEN IAF 4 UY TM

ay bk P9A422 (w/w)

PRYAVY RF MT 78.00

bya ksU—-ATHS—h (HPSS) 18.34

| 2ERY FL (TEC) 1.83
| ga2 1.83
| 100.000  

{0149}

bWRULEK GRY A FORTY bh O2DOMONY SF RMR LE, CENSOREEF
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{0150}

(#27)

fete | zy b P9AAST | zy b P9aaso |
iE | 15mm | 1.5mm

& 20 pT) 0.072 g (0.070~0.073) 0.071 g (0.070~0.074) :  

ES (20pT OME UT) 1.73 mm (1.67~ 1.83) 1.74 mm (1.69~ 1.82) 

 iS 20 pT OFEYEE UT) 5 ta—-bhy 3~6) 5a hy (4-6) 

AS (20g OuT-25 rpm C 304) 1.99% 2.02% 

fo151]

kWMoLe% [Ri UNE TRI UNVEORO
:&NMF7=10: 1WO1lD CHP 5 5  

 
 > TEC

  
 

 

> 5) Gy

 
 
 

1NWO VY RATA 2O RMA
a-74y PEUEE LTP 

KVvYERUP UbYPHOTaA/S—-VOBASWOLEOMEAW CNY IVU KOPN TD 

nay by hea FHVIULKR

[0152]

(#27).

(KBkB Cl eg 4m? Ri) OF OURALYIYA-ARAT SkOMuntersML
135 O0RBBRMARRAAGClatt-GPCG1#EBMe AW T6OORRME HOR

o IK FH VAFHRBEN22% CHO, BRRRARI-TAV TPB SDDOMERTSHS 

SCkERRLE.

[0153]
(k28]

 

 

#27

a-F 47SMepT aF 4 VTSICpT

|
 

 

  

 

  

 
  

my b P9A460 Feby ty b P9A402

- ay b P9A458 TEeby my b P9A457

ay b P9A463 Febyv Gy b P9AAS9

ay b P9A473 aa p—ipepy | my  P9A402

ty b P9A466 EW P=FE bY ry b P9A457

ay b P9A468 me YP—-VP KE bY ray f P9A459 

{o154]

CHSEOKY FOU 

0155]

 
Ha2 BICHKLEMS,
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(#29)

#28

P9A466 - P9A468 - P9A473

MEL LT P9A458 - POA460 -P9A463

Ro F RAPPeh Y YEE LCT hy

HB #BABR% (w/w)

YY VYMT | 78.00 78.00
eyo xu—-AIHF—h (HPSS) | 13.75 | 13.75 °
2 VBR Y ZF(TEC) | 137 | 137
BV 6.88 | 6.88| ! 100.00| 100.00
 

(90156)

bea - Fe VA EMEVAFARTFE Yb CHPMCcpsayueveRIEL,. &B
Al (PFRSEW) BOAT AMBOI, Kio, YU OVoT PH EMM ENKHS O 3

S5Heat SealY20F# SUSaf-Caplli-AthMWeAl, maeBeET 20
SF CA4O0CHEKOM MIE 7 5%) KR CHR LH. 1 2fMOMPMCATYVWVAl (A

#5, COOLUUA-¥#) BKURMALE LT 1 eORFRSW (Ninipaxt SAl-Mult
isorb) E30mLABOA ST AMCANK, KR29BKEOSOKMRTFKDUW20, 30

. 40, BKOSOCH ORM ACU N- CIR eR LE.

(0157]
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29 

40°C + 75%R.HS

PRRENE 

uy aie

 
 
 

  
  

 

P9A466

P9A468

xe /—)W/

Tey

   
aJW]
Feby

pu |
USP/mg
 

 

 

% LOD

YA?

GEMED IRR)

YAU

USP/mg

 
 
  

 nd
 

 
 

 
 nd
 

% LOD  
DA

EtEDIBR)
4% 0% | 2% 4% nd nd  
  

 
P9A473

ne J—NI

Fuzky

YAU

USP/mg

YA

(GEPEDIBA) 

 T

  
 
 
 

 
  
 

P9A458 Fe by

YAU

USP/mg

 
 

% LOD 

YA

GRMOIBA)

 
 

P9A460 Feby

YNU

USP/mg
 

% LOD

 
 

YAN

EMEDERA) 

P9A463

 
FRY

YAU

USP/mg 

% LOD

 
 

 
YA

GEPEDHBA)
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{#3 1]

| #30
| 40°C + 75% RH. CURRIE | 208 30 A | 40 8 | 60 A
ay h vet | VS(HED)
P9A466 TH I—NMITERY | +4% 0%
P9A468 BP) —-MTEbY | 3 4%
P9A473 ZRIIeRY | 2% 4%
P9A458 Tehy | +5% 43%
P9A460 Peby 42 +4%

P9A463 Feby +2% 1%

(0159)
 RRI-W/P Ub YAUK-F HA VYVIBRAAY CHHRULES 3BRAMAROBHE RL

2AADERRMBIC. UN PEMRDOBED2%~4%HKF 2H. 2ZHAAORMRE. Pub

Yao-Fe VARSACH LRA O 2TOBM OBR UN VEE OREO

Me ML REBDOEM, SBAOREMUA-VIER DS YDOMDRRLico LieMo

CT. ue Fe VAR E LOOP RReCLAR, DRDO NS YP eR

I-Fxy~VIBECHEL RARE ORBER CK. CHUBESE SS HMRALETAS—-NO

Gok BicMATSZCHAS,

{C0160}

b#tCH LEVATOR F Yb KaMOTOIHAKR CHD (R24BkKU 2 6 Bia)

;VPTVIART vy bFOwMEEBREOMOKM 1. 22:1~1. 15:1 K ok,

[0161]

VI DART EY bhOTERESCKRBOS¢SZHYO, BPX CBRBOUPEE 1: 1 OF

LW @ HM Le (Cay 09A006) . CNR ER 1H
{o0162]

(#3 2]

 
 

 
  
 

  
 

   

 

 

 

I» b Q9A006

HRS (20 pT OLE L LT) 5a hky (4.6)

HAS (20g OuT-25rpmCF 30 4)

  
  

fo163]

R3I2cCATMMMC22%DIA-FavARBelt CoybQO9A006eI-FrY

Fuito MAKE Cle /m? RH) OF UVLALYVIU-ARHBTSZKRHMunter
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sML13 50 RMR CHARM Glatt -GPCGIBB2ZAWta-Fave7

an BR 7 TT OTe»

{0164}

ae FHA VAFEMNE VY AAAS yb oy hOGA 1 OOMRB e 8lcRT
Wim me A—-o, FMR RMAM, A-FeVIDBSDMVMACHATLERRLE

     
 
  

 
 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 

 

 

 
 

 

    
 
 

 

 
        

 

Te

[0165]

(#3 3]

10
#3 2

HH% (w/v)

RAR AeL7 Bee

tEyaxzAWU-ATHF—hb (HPSS)

7 xh bY Fy (TEC) 0.764

AWD 3.822 20

yehY 87.770

100.000

HP:TEC: 7 77 Ek 10:1:5

REEL AZ 33 12.23%

(0166) 30

bee MOLI, BPRMOKADOSKEBKOKDBEERS METZ Cec EDT.

BAI AKME MALS -NVY/P REY AK FAV ITBRR SP eh Y ER IBL. RENE

GALYP IA (MAW. BKBMO. 4e/m>~3. 6¢/m3) ACRARAVY
KBkOV AVIRA LY hega-FHAVATSHEtLMEODT, BHEDAELEBILE

RyeCR AC LERERUTWSA,. EB, A-FAVAIHNDRLAVORBYE

(MAW. HP5 5: TEC: a2nN7tR1 0:1: 1~10: 1: SOR) . HT

DW A Pa VAR CO ATE. APNCHE elk WR LE HPC) OBR, BECKRBENBEKRY

FoaR AIS. WARE SOR Y-—VENKADAIN CORR) tk. BE

EAA ULE MERAM RMB KOAMBe ER OT,

[0167] 40

C8 iti Hl 9 )

FH3 3. Eudragitd-FeVFENKKRYIALUYUK-BVELARTFOMERE
wee RR GHA: 4 OCH KOMWHE7 5%) BEART,

[0168]
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[#34]

 

 
 

Ay F

Hef] (AL)

YA—# IU

% (HEEFT OT
WTS)

L.o.D. %

(BX5.0)

{(o169]

MR, EudragitReOeXOMBehiai-TravAdgRECANYIAVVK-v
MR wMeEMEXMWTCERERLTWS,

{o170)

(2 i Hl 1 0)

MOR RH CMTE DMA-FHVAPENK, LAF ULNYEVOOBRMABEBAR

ERAI-FHYAFE-AESCMB OHMS FRIAMAT.
fo171] 20
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[#35]

#3 4.

AEAREORY (mgWIE)
Ba? MARY I HAAKAD 2 MRD 3 Hp4

RYIVY RAB 55.7 108.9 163.4 2178
(5,000 USP —-(10,000 USP. (15,000 USP.—_(20,000 USP

BAI) Biz) E(iZ) BLA)

DAARAA-R 1.9 3.6 5.5 73 10
FRUDA

mbe wom 0.6 12 18 2.4 |
af BIRIBAEA1 03 0.6 0.9 12

chekB,beeLt — 3.1 6.1 9.1 12.1

RFF YVR FRY OD 0.3 0.6 0.9 1.2

EPaxa-RIHG—h 12.2 18.9 28.4 37.8

zz 6.1 95 142 18.9 20
| 2BRF 12 2.8 3.8
Fey Gs hE et

ae 1 Z —

Heed Ue 0.2 03 04 0.4

TMALT2 vv 23 3.5 5.1 52

eyuxu-Z 33.5 52.9 79.4 79.2

AMT TAR BE es ( ee 30

Ik OO 0.38 0.60 0.9 0.90

BaaE(bak - 0.1 - 02

ORARE(EGR - - 0.3 -

FDC772 - - - 0.1

{017 2]

(Kewl 1-1)

FE35RARWOGRME SD AT UVERDEZDKEEDRBOSKEERT, 40

BREA T UNDE DINTOR,

[Sho FB SW He) tk,
 

KEATS.

FHREWOR/)SBCHS,

0173]

 

BKOCHOW RMR KC bk CB HA RET S 
ABA GET SKERNG SODIRERD

4619



4620

(46) JP 2010-519217 A 2010.6.3

 

   
 

(#3 6]

#35

i ops NSF
ILDKEA Cps.Acoy|FSTOR|BBC KOK|BAW HE

(cc) Cps n° Cps HE (%) (me/fR) (mg/2 4E/AfR) (g)

30 12 95 3% 34 li] 0,96

200 100 95 3% 285 401 4.58 10
750 500 95 3% 1425 474 12.66

30 20 95 3% 57 lll 1.12

(0174]

(8 Hi Hl 1 2)

THRMLEOFMOEPLEMAS4ADCKRBCOWTH 3 MMFAELCIBERTS

VRWHSEERERE GOT. BSB A4OKRY AVY KR-PARKMICKEABROMREAT IL

Ri KSZISROMBLERMLE, USBEADILADCRUYS-CHReEH Ck. HRO

ERB MY ERA VY RG, LAP eV e O85, O00, 10, 000, 15, COOKE 20

%%20, OOOUKR-VEUULMARDUECABL kK eg $%HO010, COOUKR-—PE
LFOLA ORB CRY IYVUN-VARWARORS LE BOR RMARETSIUR

LEMLE, CORMOT REY PRAY bE, RY ROEM, AVAFU—dW, Ta

MAREE R SY, KB. ABBR BKOEP 1 EROREBREUCHERANMAROBL

%e Hh L 7e 6

(0175)

CNHEOM RM CHRLEBRU, FIUKRSUKBACILN THERM ARBR BESO

BRMNARORENICA REIMER LL, RIRA RIMS SEK, BA SS Be te,

BRU. BRB KOKPHPORMORMRMMD LKR, FRU RICWULTINEORYILY

X-PAMRMEBR LE BBC. AVAFU-NVBKOKERIEVOPHRLAV ORME 30

@MBXnk, 1ASKRVIOKHORBAMRHNK ABI MDLE, BAKECNSORRKD

wa MAL HARP CRY CMT CRB CARB RRUEMREN ED OK.

[0176]

CHEOMKRMES UE BHOMARNOV HAD Rl, SPIURESUKBAON GC 2
TOSKHLTRS. 2ESEoH, ERUNOKMAPK A, TIVRLMMLEB

BHO65. 7T%HMMELTEST. 2% 6H, AMZ OOKPOF GARI tTNENOR

BHC2. 66M@D5 1. 77 MicmoveER,

   
    

 
 

     a    
  

 

 

 

 

 
  

 vo     
         

  
  

 
           

 

  

               
 
 

         
   
    

  
  

  
 

Co177]

CHG) 1 3)

USAHO11OC FIBRE Y A TTA HD LOAD C PRB OW TO IE RR 40
CAB ORB SHUR RRBRAT oT. RSG AOMRMMICKAHROMREM ML. AA
WHERE KREOR ELA wBKOMMI OWT, COMBOR214) © FE BH 98 EGE RB
Fok, MRFVAIVETAORBREILMMBK 7 ADORRMAM EAA, BHU, B

LAP ENYEOS5S, OOOUAKA-PHWUE SH, OOEO Nemee. COMRAOFBrY FRAY RM. TLE ARV]. EOiwkEU 2OIE RMN CBE OMM DOMED LEMARAORMERRORURBOS
AK ok. DREYER VY ba, KEOBI(E. REI KPOMBCR SE. ABI

KRM BKVURBOREROUCCMAEKMSBORMBKLOMERKREBBOWM ZA

Lk, HADBREHEt PML.

[0178] 30
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Mee RR CRB DS LAAT OD J AATE COL POI OBeO ke) Ic

ih, WAR POhUVCER ENE E BD. VARY R-OFMAD BIS 2. 6 NKR O

ie, BE(WMMOREBKUIGRBMAORB CW, DARYX-OF BAD BLENTH

66. 4%6BKU5T. S%KROK, TOWMRCBUSFHRCHBULT. RNA RUEKRM

Mihi OGIBRMM ORR CARI mY Lic, THB, LMARMM 1 2 CMR 3 HG

RAR CR ENEMA BRERO HM MICMS SHAR E-RLTWS. ARMORY ILUAN

CARMA CN OSOORAIC Ko COR MAGN, RRP KRW RET ZERCAB

BRANES EAD oe

fo0179]}

COG RIL, KREAORMKRMMA RINE ROMER BKOUE KS MRA HAST SoC ee

L. RKRRMM 1 2 CUNKMD TH REA SHAR CE ONKMRERH LTS. A

REMAOOKRMBKOURAA, BHM OM MMIC KE SHEKOR MAH OR RIL TIA

bEULTW SEIU I.

 

     
 

       
 

  
 

 
 

0180]

(#2 ii Hl 1 4)

SB 3SRMAILB-e VY e-B-RRBMRER OTH 3ADRY ALY BR  

CHERK ARR OME lhe LT. AWETE 9 1 OA OTeARR

BEOBMEMEEICBUABRYZ VDURK-— PA RWOBRBRAAP AR DE UF 4

REL, MRCAST ARilic. Pte CFOhRY RY ST YE ER CPPI)) ,

HMA, BKOCTBMEXZAADSZRMWeAM LK, BHM AL LC. 1 FIR YA

D0. Ensure Plus (@®) (CAbbott®S A=W RU eS LY twHS ABon

ORD HIE7T5S, OOOUSPUNK—-VHT CFZnNEUN20, 0OOOKMAAS 3 ff

DAPUeCVESNENSVVOVCHMESE 3SMOAT CN) EMAGDUE Ensure

Plus (MH) OF BER 8U 4th, RS AAMKATVUVEMOCZOPRSE 4

8OmLMEnsure Plus (88) CHALK, LHOMVHMLMBAMB. Lait

Ensure Plus (8#) OABB@URBBAUW7T 5, OOOUS PUAN tHe

MAGbD*EEnsure Plus (MH) @®20. Unik Ensure Plus ¢

MM) CVANA-VOMABRESUKRBAKEnsure Plus (HM) DAEB@ISG

CeELN, COFIRE RRL, ROA, BBRRFARASZYO, MRBKCOROARS

WL. Ensure Plus (BH) OFEFOMRBMORS Bi TIRE ACH

HBKOMNENKENETHOBR (FROS, VN, PRG-KR. BECHER Y

PYY) OBDOAKEAOMMRMORNAA PALF EUS 7 eRHELK. ALYARFS

YOMPLAVOMGE TO. SHKOPFIBEOpHedtelLeK. Carriere
F, ;> Barrowman, J. A. ;Verger, R. ; Laugier, R. fF

ERK BU SRRBEDORBEKURRO UV N-VORWLE WD Rice ABS CSecr

etion and contribution to lipolysis of gastric and pancreatic lipases during a t

 
  

 
 
  

  
  
   

  
  
 

  
 

 

 

 

 
 

  
   
  

 
est meal in humans) J]. Gastroenterology 1993, 105, 87
6~8 8HOKKK Go TUN VIE e Mele, Carriere, F. ;Gran

dval, P. ;Renou, C. ;Palomba, A. };Prieri, F. ;Gia

 

llo, J; Henniges, F. ;Sander-Struckmeier, S.3L

augier, R. |SHRMAI BU SHILBRODRBBKORMOIAROR SE
ft 3 CQuantitative study of digestive enzyme secretion and gastrointestinal lipo
lysis in chronic pancreatitis) }, Clin. Gastroenterol. Hep
atol. 2005, 3, 28~38HkRMRMOH Bits CP S7-VBKEOCHELY

Fv ve i Ue o

fo181)

HMOYL US PM RM KRSARMICEDO. Ensure Plus (HED

MARS RBBi EL, Ensure Plus (MB) ERVIVLUK-VOMAT

RSW CRB O+CIBA CMAN BRI SROP ST I—-V. UK-VBELOFERY

PFYVYORMEMBEREENZECHEMA DOK CRMRAFE LC pHeEMELKE) 2
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{0182}

CHOFUbIUNK DCM RAR ST LE BSAOBBICDW COUR, PSU VE

KOFPERUPYVOPWRAAP AA TEU LENENAT. 5%, 21. 6%B

kU40. 1%FRDK, BHU, 20ORRSC I pHMEM ( TE RpH] BKO [iKpH
L)MAPMENSZTE MAD OR, TER pH) PERT 4ZBA (FR>OSE. Fri

Wigph 4 KORORA) CM, UN-, PY RAF-VCBEKEOFERVUFYVYOVENG
APAAGDEUF HOHRBSAKDORS. EHENAS. 6%. 26. OHNBEVAT

T%HM oh. 2ZIOCMRMACILY AFI VUKKBRO MARE NEDO.

[0183]

TIER pH! BEKO TK pH] BBCK. VS-, V SST, BECHER UGY
VICDWT CHICUD RH BPICDWT) ONAAPAADEVFAMBBSTE DO. HA

i. THK pH] BBCR. CGlphHe Booey, WARPPL BECHBRMORAKRS
wkot. REM ORVIVU NVM ROME RMA OMA MEAP ATCEMCES

o LALED ES, KEMOMRMMEKIUABERIAI. PPlLOMBHSKLOHSELT

& Kv o

(0184)

AHA OA ROP RMI, HRB KOHAOBRNOKHIBRLELOCHS, Hh

UAB RL RATER RICA RAI TS DEO EY, LEAR RSUTBEERSE

USB MAE CHS. RMBROMMI, KRAORME KECK OBB OWA ® aA

BEVUMRTSROKBRENKLOCHO, PH RROMMICMT SRE CHAZTCLE

BURLEY,

[0185]

MB CSI LET NRTONMTWBKOREE CURA HM, CZNeENEeAONF

FL CIRMS Ric ko TAA DOM ARB REN, MAKENKES

C$. €ONRSADSRic ka CKRMMBCMAARENS.
fi iE # }

] 2214-104 16H (2009.10.16)
i

 
   

     
  

 

  
 

 
 

  
   

  

  
 
 

   eeeON
       rs=

His
SoSikaiSoe

ah

vot totPay

  
  

oo pSitt ed(Et SS BA) RE a ae OK @D A     
 vr oa

|

TiTd a SS aa Sm& wr | ib xt    
   

(Hie Ory)

(Ha R OM

(RLY

Di CER IMOMLBRE SOM MR THT. MKRMH3%LE CHS. Mae

  
(#2182)

aj ad SK BAN 2 6S CHS, FRI 1 HMO ARMY,

(#3)

Aad De kE 1M OW (EBRD. KRY AVVU KP, UKRUDY, FEF

YPYY, FERUTY YB, RYAVLP ENF FRU, ANREV APF R-CA,

AMVREY APT FR-VB. FUHU-VWLAF WE ROD, RARVDVA-—VL HAZ

BUN-—PAL. AFUE VELATFNME PAGEL URRPL PHL FAHEY URE
LP-—PL a-PRF-VBLKKAY, FERKAY, FuUAGAY, Fav, Br

SI-BL eM BL PK-HGARYR—-HL, BEVENSORA WD SRMSZHED
MNS HS, BRA LCM ROM RY,

( #§ 5X18 4]

MaDe BR LMOWELRBAD UV S-—VPCHS. MRA SGKRMROMMY.

(263k 195)

W#tbe< kb 1MOW

  

 
Ly 

SENY

    I
(CHER DRY TVUR-VCHS. BRAS RROMRMD. 
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(RK 6]

AY ao U 2S— DS,

Yor, ARUN,

ac HR OD#HAK Py,
 

Bh MY KV,

(ANEBD

(49)

 MR UIA. BRU WA

EU etNSAD

Vl HE UN BY

fea WM CHA. FARIA 4 lc

JP 2010-519217 A 2010. 6.3

HE HB A

HE AN. ARB,

TD o

mVY, EUV EFFUVSY, BEC ETNSORA DDS

PORTH CHS. PRI 7 CeROMKD.

Was,

A, Bethea Az,

UTA,

1 iO#4

EMU VYRBAVY UL 2kme wm,

W¥ y B,

WME TA YR

WwAU-AFEVYVA, FAAREPY,

FMPYAI YY, FRUURF YT

Hk OEHREN

KoY., VV AL AFA VY

  CHR 7)  
DEC kL MORBNKL AA RCI AlS © Skat,

Cs SK IR 8 ]

AAD eS LE 1 MO BRM lc a BY RE ARTE A DY 

( aa 5k IR 9 )

 BKUENSORGWHY SOMO 

Aja be Sb 1 EO BSR lc AFA AT BE SER TG A DS, 

(MRI 1 07

Show, RV AI,

Aad be <b 1 RO RAY Ic RTA OT AE SRT AU DS. 

YURI, Ve haw,

EROS Y Fae,

BEOKVEIVE

  

PVE YB

BAA CHS,

CfA 1 1]

BiaeD mR EE 1 MOR MMICHA TD FE

  

 

  
kERuastY FU eNVeV--z, 

  
HORTA. 7 VEY

 

RI Ls 7

SDE Lb 1 MO AA CH

 
V--A,

To HRT A DY

SiR RMU VRAD dL,

kOBRE NS. HK

MGR EO BRED

an Ok 5A

ia Al. AE RI
 

 

Kblaua-AzA, yu 

VYUAPN,

7FUPY. We.

 
T7IR--A,

VUF ROW, Vea z, HAs a

Llc aeRO MY,

Ha Al. FRE

7 ic 3c© FAK

Dv. FEA

PTRSTSP

BES ES]

wey

ME tz ub a —

HMUKREY RAF WR NVA-ARATF

  
  

ZI BRU YBANVY UL,

kKyvenayFyIyY,

AMVBREYRAFWeEVA-AANY UR, A

WRAY LF UEVA-APRUDL, RMAVAREY AFR VAH-APFRUDD,

WVFERABRTAY,

VDE YROMSHEOEREN SDE LS

a RIG 7 eR OM My.

2 Mh

oa

ie

evar A, FOAA

mi tee vO- AL FRUDLANV RAY X

YAIYVAD-—bhy FYAFY. BECRKRFUTYADSMS

&. MRIA7 CAMOMRK YD,

Cai okK 1 2]

Mabe Lb 1 MOR BH ic HAA

Vv 7aRYURL th

7 tc al A © 4B WKY

Ct R TR 1 3] 
MaDe kb 1 MOR RMNICAA TD fe RI ALD 

AE 7 FRAG Bll dS .

LUUGULhATFSYUNMVINTI-+H,

HH, RVI, BEOM DM OMSHEOBRRENS

AFPUVEBANVYOL, AFP

AFFUYYVEB. AFF U YEE

bie kb 1 MORICHS, BRE 

a4 PROM, TRBEOH

WIP SMSO HIRENSDPE CLE LO yew AICS. fa OR IA 7 lc Bc ak © 48
RD

(mT 1 4)

Hic DES EL LOE=

 
a

2

Veoh, teva A,
mo kOBRENS%

Cais 1 5]

BK BD 3

KO 4 MD.

CHIR 1 6)

ce

bis b&b | MOCHA BOM MK CHT. TOKDBMEMN OO.

. ARK

AM U YRAVYUL,
 EAQ lo GF A BYfe oe He Fl DS 

   
Ket UVR AVY OA 2K mw. 3H

6 EKO BDRM Bic lk NTU RRM ORD REE RT.

 
  

VvYok-—W, AVU-AK, fk
 

 CME UD Y fe A

GIPR-AL RIBVNFTAYUL, BECHMAM YD DO- ADS

DHS ERLE OMREICHS

 
a KIA 7 ic GM OR 

 aa OR A 1 tc ae

 
6 DLR C&S

4623



4624

(50) JP 2010-519217 A 2010.6.3

(a RIR 1 7)

ARIK ABM AMW OO. 4CHS, FORA 1 6RRROMKM.

RIA 1 8)

Wbe OLE 1 RMOMILBBEM. SY XOVUKR-L URAL hUP YY. FER
UPYY, FPERUPY YB. KRY ALI RNAPFRH VL WVBR Y ATF R-LA

AMWVREVASPHFR-VB. FU HUH VEAF ME RPUI-VL RARUIN-WL RA

BRUNA, AFU-WVEAFWMEROD- BLURRED PHBL FP TAY URE
DUB. a-PYRIr-BL WRAY, FERKAY, PURGAY. FAYY. BO

FRPP, eI RL PH-HGAREYR—-V, BEVENSOBS WHY SOMOHRE OD
MRK 14S. PRIA 1 6 CA ROM RD.

(fk 1 9]

MaDe LE 1 MOWER RDU N-—VCHS. BRIA 1 8 i aROMRK YD,

(Hk 20)

goDbw LIMO(LRA DRY ALUN CHS, TERA 1 8k MROM KY

oN    
 
 

 

 

  
C#axK 21)

AGA US - PR. PMU Se, MU Ne. BRULM UN MRA

VNB AMUN VL REM UNH. ERBENODOHREwWCHS,. HK 1 9
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NON-HYGROSCOPIC COMPOSITIONS OF ENTEROSTATIN

[0001] This application claims the benefit of priority of U.S. provisional application

no. 60/750,208, filed December 13, 2005, the contents of which are hereby incorporated by
reference in their entireties,

1. FIELD OF THE INVENTION

[0002] The present invention provides novel non-hygroscopic pharmaceutical

compositions or formulations of peptides that modulate F;-ATPase activity. The invention

further provides the use of the novel non-hygroscopic compositions or formulations, for

example, in the treatment of conditions related to enterostatin activity or F}-ATPase activity,

such as obesity and diabetes. The non-hygroscopic compositions and formulations of the

invention can be used for the treatment or prevention of conditions related to enterostatin
activity or F|-ATPase activity, such as obesity and diabetes, with little or no concern for

degradationor instability of the active peptide.

2. BACKGROUND OF THE INVENTION

[0003] Obesity is a complex condition that is increasingly affecting the population

worldwide. According to the World Health Organization, in 1995 there were an estimated

200 million obese adults worldwide and another 18 million under-five children classified as

overweight. As of 2000, the number of obese adults had increased to over 300 million. See

Formiguera et al., 2004, Best Practice & Research Clinical Gastroenterology, 18:6, 1125-

1146.

[@004} Overweight or obesity has been shownto increase risk for several diseases and

health conditions, including hypertension, dyslipidemia (high total cholesterol or high levels
of triglycerides), type I] diabetes, coronary heart disease, stroke, gallbladderdisease,

osteoarthritis, sleep apnea and respiratory problems and somecancers (for example,

endometrial, breast, and colon). See, e.g., U.S. National Center for Chronic Disease

Prevention and Health Promotion. Its health consequences range from increased risk of

premature death to serious chronic conditions that reduce the overall quality oflife.

[0005] Various therapies have been proposedor tested for the modulation of

physiological processes that might lead to conditions such as overweight or obesity. See

Orzano et al., 2004, J. Am. Board Fam. Pract. 17(5):359-69. One of these is enterostatin.

[0006] Enterostatin is a peptide that has shown promise in modulating dietary fat

preference in rodents. See, e.g., Erlanson-Albertssonet al., 1991, Physiol. Behav. 49:1191-
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1194; Okada et al., 1991, Physiol. Behav. 49:1185-1189; Shargill et al., 1991, Brain Res.

544:137-140. Enterostatin is generated by tryptic activation of procolipase in the intestine or

stomach to generate colipase. Colipase binds and activates the enzyme lipase to metabolize

fats in the intestine. The propeptide enterostatin is believed to reducedietary fat preference

in mammals as demonstrated in rodent studies. See, Erlanson-Albertsson ef al., 1991, Okada

et al., 1991, Physiol. Behav. 49:1185-1189, Shargill ef ai, 1991. Accordingly, studies of

decreasing appetite in mammals by administering an effective amount ofan enterostatin

peptide have been reported. See, Erlanson-Albertsson, 1996, U.S. Patent No. 5,494,894.
Human studies concerning endogenous enterostatin have been reported. See e.g., Prasad et

al., 1999, J. Clin. Endocrinol. Metab. 84:93 7-941; Kovacs et al., 2003, British J. Nutrition
90:207-214. |

[0007] In developing novel methods of administering enterostatin, it was discovered

that conventional formsofenterostatin can take on too much water in ambientor storage
conditions for the efficient manufacture of an enterostatin pharmaceutical product.

Conventional forms of enterostatin that absorb too much water can degrade over time and can

be difficult to measure and administer reproducibly. Those of skill in the art will recognize

that the hygroscopicity of conventional forms of enterastatin can be too great for efficient

storage and use in conventional pharmaceutical tablets or capsules.

[0003] Stable compositions or formulations of enterostatin are needed for the

pharmaceutical use of such peptides for the modulation of food intake and the treatment or

prevention of conditions associated with enterostatin or F}-ATPase activity, such as obesity

or diabetes.

3. SUMMARY OF THE INVENTION

[0009] The present invention provides novel, non-hygroscopic pharmaceutical

compositions comprising peptides such as enterostatin. The non-hygroscopic pharmaceutical

compositions of the invention can display increased stability in ambient conditions or in

storage conditions. Accordingly, the novel, non-hygroscopic pharmaceutical compositions of

the invention are useful in and for the manufacture of stable pharmaceutical products for

storage and use. The present invention thus provides pharmaceutical compositions and

formulations comprising a peptide with enterostatin or F|-ATPase activity that have increased

shelf life, that have reduced moisture content and/or that absorb less moisture in storage,

ambient or high humidity conditions.
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[0010] The novel, non-hygroscopic pharmaceutical compositions can be used for the

treatment or prevention of any condition or disorder for which the peptideitself is useful. For

instance, the novel, non-hygroscopic pharmaceutical compositions of the invention can be

used for the treatment or prevention of conditions related to enterostatin or Fj-ATPase

activity, such as described in U.S. provisional application no. 60/750,206, filed December13,

2005, entitled “Methods of Treating Obesity Using Enterostatin,” the contents ofwhich are
hereby incorporated by reference in its entirety. Exemplary disorders or conditions related to

enterostatin or F);-ATPase activity include, but are not limited to, overweight, obesity,

metabolic disorders, hypertension, lipid related disorders, and type II diabetes.

[0011] In one aspect, the present invention provides a non-hygroscopic

pharmaceutical composition comprising an enterostatin peptide and one or more non-

hygroscopic additives. In certain embodiments, the composition comprises a formulation that

reduces or eliminates contact of the active peptide with moisture. Exemplary non-

hygroscopic additives include dibasic calcium phosphate anhydrous, calcium sulfate, calcium

silicate, powdered cellulose, dextrose, lactitol, mannitol or mixtures thereof. Exemplary

compositions, methods of their preparation and methodsof their use are described in the

sections below.

(0012] In another aspect, the present invention provides a non-hygroscopic

pharmaceutical composition comprising an enterostatin peptide encapsulated by a non-

hygroscopic matrix. Suitable encapsulating matrices include gelatins, such as type A gelatins

and type B gelatins, celluloses, such as hydroxypropy! methylcellulose, starches and gum

acacia. Exemplary encapsulated compositions, methods of their preparation and methods of
their use are described in the sections below.

[0013] In a further aspect, the present invention provides a non-hygroscopic

pharmaceutical composition comprising a non-hygroscopic solid dispersion of an enterostatin

peptide. Suitable solid dispersions include those that comprise a matrix forming agent, one or

more optional fillers and the enterostatin peptide. An exemplary matrix forming agent can be
selected from the group consisting of hydroxyethylcellulose, hydroxypropyl cellulose (HPC),

hydroxypropyl methylcellulose (HPMC), HPMCphthalate, polyviny! pyrrolidone (PVP),

polyethylene glycol (PEG), polyglycolized glycerides, cyclodextrins and carbomers. The

enterostatin peptide is dispersed or dissolved in the matrix and optionalfiller(s).

[0014] In aspects of the invention, the enterostatin peptide can be any peptide with

enterostatin or F,;-ATPaseactivity. In particular embodiments, the enterostatin peptide has a

4641



4642

WO 2007/0703562 PCT/US2006/047516

sequence selected from the group consisting of consisting of APGPR (SEQ ID NO:)),

VPDPR (SEQ ID NO:2) and VPGPR (SEQ ID NO:3).

[0015] In another aspect, the present invention provides methodsoftreating or

preventing a metabolic conditionor disorder with a pharmaceutical composition of the

invention. In certain embodiments, the condition or disorder is associated with F;-ATPase

activity or enterostatin activity. In particular embodiments, the condition is associated with

enterostatin deficiency. The methods comprise the step ofadministering an effective amount

of a pharmaceutical composition or formulation of the invention to a subject in need thereof.

The methodsare useful for the treatment or prevention of any condition associated with

enterostatin including, but not limited to, overweight or obesity.

4. DETAILED DESCRIPTION OF THE INVENTION

4.1 Definitions

[0016] Whenreferring to the compositions and formulations of the invention,the

following terms have the following meaningsunless indicated otherwise.

[0017] The term “enterostatin” encompasses the propeptide of procolipase,as is
known to those of skill in the art. Exemplary enterostatins have an amino acid sequence

selected from the group consisting ofAPGPR (SEQ ID NO:1), VPDPR (SEQ ID NO:2) and

VPGPR (SEQ ID NO:3). In a preferred embodiment, the enterostatin has an amino acid

sequence of APGPR (SEQ ID NO:1).

[0018] “Hygroscopic”refers to a substance that is capable of readily absorbing

moisture from, for example, the atmosphere as understood by those of skill in the art. In

certain embodiments, “hygroscopicity” refers to sorption, implying an acquired amountor

state ofwater sufficient to affect the physical or chemical properties of the substance (Eds.J.

Swarbrick and J. C. Boylan, Encyclopedia of Pharmaceutical Technology, Vol. 10, p. 33).

[0019] A “non-hygroscopic” composition refers to a composition that does not readily

absorb moisture from an atmosphere, for instance a humid atmosphere, under conditions

recognized by thoseofskill in the art. In certain embodiments, the non-hygroscopic

composition reduces or eliminates contact between moisture and the active ingredient of the
composition. In certain embodiments, a non-hygroscopic composition absorbs less than 20%

moisture, by weight, at about 50% relative humidity. In certain embodiments, a non-

hygroscopic composition absorbs less than 15% moisture, by weight, at about 50% relative

humidity. In certain embodiments, a non-hygroscopic composition absorbs less than 10%

moisture, by weight, at about 50% relative humidity. In certain embodiments, a non-
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hygroscopic composition absorbs less than 5% moisture, by weight, at about 50 % relative

humidity. In certain embodiments, a non-hygroscopic composition absorbs less than 4%

moisture, by weight, at about 50% relative humidity. In certain embodiments, a non-

hygroscopic composition absorbs less than 3% moisture, by weight, at about 50 % relative

humidity. In certain embodiments, a non-hygroscopic composition absorbs less than 20%

moisture, by weight, at about 50% relative humidity. Moisture absorbance can be measured

under conditions knownto those of skill in the art for a length of time knownto those of skill

in the art. In certain embodiments, moisture absorbance can be measured underheat for

accelerated storage conditions known to those of skill. In certain embodiments, moisture

absorbance can be measured for at least 1, 2, 3, 4, 5, 10, 15, 20, 25, 30 days or 1, 2, 3, 4, 5 or

6 months.

[0020] The term “unbound water’ as used herein refers to water that is not present in

the form of a stable solvate or hydrate of one or more components of a pharmaceutical

composition.

[0021] The term “substantially free of unbound water” typically means that less than

about 5 weight percent, preferably less than about 1 weight percent, and more preferably, less

than about 0.1 weight percent, of water is present.

[0022] “Pharmaceutically acceptable salt” refers to any salt of a compoundofthis

invention which retains its biological properties and which is not toxic or otherwise

undesirable for pharmaceutical use. Such salts may be derived from a variety of organic and

inorganic counter-ions well known in the art and include. Such salts include: (1) acid

addition salts formed with organic or inorganic acids such as hydrochloric, hydrobromic,

sulfuric, nitric, phosphoric, sulfamic, acetic, trifluoroacetic, trichloroacetic, propionic,

hexanoic, cyclopentylpropionic, glycolic, glutaric, pyruvic, lactic, malonic, succinic, sorbic,

ascorbic, malic, maleic, fumaric, tartaric, citric, benzoic, 3-(4-hydroxybenzoyl)benzoic,

picric, cinnamic, mandelic, phthalic, lauric, methanesulfonic, ethanesulfonic, 1,2-ethane-

disulfonic, 2-hydroxyethanesulfonic, benzenesulfonic, 4-chlorobenzenesulfonic, 2-

naphthalenesulfonic, 4-toluenesulfonic, camphoric, camphorsulfonic, 4-methylbicyclo[2.2.2]-

oct-2-ene-1-carboxylic, glucoheptonic, 3-phenylpropionic, trimethylacetic, fert-butylacetic,

lauryl sulfuric, gluconic, benzoic, glutamic, hydroxynaphthoic, salicylic, stearic,

cyclohexylsulfamic, quinic, muconic acid and the like acids; or (2) salts formed when an

acidic proton present in the parent compoundeither (a) is replaced by a metal ion, e.g., an

alkali metal ion, an alkaline earth ion or an aluminum ion,or alkali metal or alkaline earth

metal hydroxides, such as sodium, potassium, calcium; magnesium, aluminum,lithium, zinc,
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and barium hydroxide, ammoniaor (b) coordinates with an organic base, such as aliphatic,

alicyclic, or aromatic organic amines, such as ammonia, methylamine, dimethylamine,

diethylamine, picoline, ethanolamine, diethanolamine, triethanolamine, ethylenediamine,

lysine, arginine, ornithine, choline, N,N'-dibenzylethylene-diamine, chloroprocaine,

diethanolamine, procaine, N-benzylphenethylamine, N-methylglucaminepiperazine,

tris(hydroxymethy!l)-aminomethane, tetramethylammonium hydroxide, andthe like.

[0023] Salts further include, by way of example only, sodium, potassium, calcium,

magnesium, ammonium, tetraalkylammonium andthe like, and when the compound contains

a basic functionality, salts ofnon-toxic organic or inorganic acids, such as hydrohalides,e.g.

hydrochloride and hydrobromide, sulfate, phosphate, sulfamate, nitrate, acetate,

trifluoroacetate, trichloroacetate, propionate, hexanoate, cyclopentylpropionate, glycolate,

glutarate, pyruvate, lactate, malonate, succinate, sorbate, ascorbate, malate, maleate,

fumarate, tartarate, citrate, benzoate, 3-(44-hydroxybenzoyl)benzoate, picrate, cinnamate,

mandelate, phthalate, laurate, methanesulfonate (mesylate), ethanesulfonate, 1,2-ethane-

disulfonate, 2-hydroxyethanesulfonate, benzenesulfonate (besylate), 4-

chlorobenzenesulfonate, 2-naphthalenesulfonate, 4-toluenesulfonate, camphorate,

camphorsulfonate, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylate, glucoheptonate, 3-

phenylpropionate, trimethylacetate, zert-butylacetate, lauryl sulfate, gluconate, benzoate,
glutamate, hydroxynaphthoate,salicylate, stearate, cyclohexylsulfamate, quinate, muconate

and the like.

[0024] The term “physiologically acceptable cation”refers to a non-toxic,

physiologically acceptable cationic counterion of an acidic functional group. Such cations

are exemplified by sodium, potassium, calcium, magnesium, ammonium and

tetraalkylammonium cations and the like.

[0025] “Solvate”refers to a compoundofthe present invention or a salt thereof, that

further includes a stoichiometric or non-stoichiometric amount of solvent bound by non-

covalent intermolecular forces. Where the solvent is water, the solvate is a hydrate.

j0026] It is to be understood that compounds having the same molecular formula but

differing in the nature or sequence of bondingof their atomsorin the arrangementoftheir

atoms In space are termed “isomers”. Isomers that differ in the arrangementof their atoms in

space are termed “stereoisomers”.

[0027] Stereoisomers that are not mirror images of one another are termed

“diastereomers” and those that are non-superimposable mirror images of each other are

termed “enantiomers”. When a compound has an asymmetric center, for example, when it is
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bonded to four different groups, a pair of enantiomers is possible. An enantiomer can be

characterized by the absolute configuration of its asymmetric center and is designated (R) or

CS) according to the rules of Cahn and Prelog (Cahnef al., 1966, Angew. Chem. 78:413-447,

Angew. Chem., Int. Ed. Engl. 5:385-414 (errata: Angew. Chem., Int. Ed. Engl. 5:511); Prelog

and Helmchen , 1982, Angew. Chem. 94:614-631, Angew. Chem. Internat. Ed. Eng. 21:567-

583; Mata and Lobo, 1993, Tetrahedron: Asymmetry 4:657-668) or can be characterized by

the manner in which the molecule rotates the plane of polarized light and is designated

dextrorotatory or levorotatory (i.e., as (+)- or (-)-isomers, respectively). A chiral compound

can exist as either individual enantiomeror as a mixture thereof. A mixture containing equal

proportions of enantiomers is called a “racemic mixture’”’.

[0028] In certain embodiments, the compoundsofthis invention may possess one or
more asymmetric centers; such compounds can therefore be produced as the individual (R)-

or (S)-enantiomeror as a mixture thereof. Unless indicated otherwise, for example by

designation of stereochemistry at any position of a formula, the description or naming of a
particular compoundin the specification and claims is intended to include both individual

enantiomers and mixtures, racemic or otherwise, thereof. Methods for determination of

stereochemistry and separation of stereoisomers are well-knownin the art. In particular,

embodiments, the present invention provides the stereoisomers of the compoundsdepicted
herein upon treatment with base.

[0029] In certain embodiments, the compounds or compositions of the invention are

“stereochemically pure.” A stereochemically pure compound or composition has a level of

stereochemical purity that would be recognized as “pure” by those of skill in the art. Of

course, this level of purity will be less than 100%. In certain embodiments,

“stereochemically pure” designates a compound or composition that is substantially free of

alternate isomers. In particular embodiments, the compound or composition is 85%, 90%,

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5% or 99.9% free ofother isomers.

[0030] The aminoacid notations used herein for the twenty genetically encoded L-
amino acids are conventional and are as follows:

Amino Acid One-Letter Three Letter
Abbreviation Abbreviation

Alanine A Ala

Arginine R Arg
Asparagine N Asn °

Aspartic acid D Asp
Cysteine Cc Cys
Glutamine Q Gin

7
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Amino Acid One-Letter Three Letter
Abbreviation Abbreviation

Glutamic acid E Glu
Glycine G Gly
Histidine H His
Isoleucine 1 Ile
Leucine L Leu

Lysine K Lys
Methionine M Met
Phenylalanine F Phe
Proline P Pro
Serine S Ser
Threonine T Thr
Tryptophan WwW Trp
Tyrosine Y¥ Tyr .
Valine Vv Val

[0031] As used herein, unless specifically delineated otherwise, the three-letter amino
acid abbreviations designate amino acids in the L-configuration. Amino acids in the D-

configuration are preceded with a “D-.” For example, Arg designates L-arginine and D-Arg
designates D-arginine. Likewise, the capital one-letter abbreviations refer to amino acids in
the L-configuration. Lower-case one-letter abbreviations designate amino acids in the D-
configuration. For example, “R” designates L-arginine and “r” designates D-arginine.
[0032] Unless noted otherwise, when peptide or polypeptide sequencesare presented
as a series of one-letter and/or three-letter abbreviations, the sequences are presented in the
N-terminal to C-terminal direction, in accordance with commonpractice.

[0033] In preferred embodiments, any peptide or aminoacid ofthe inventionis in the
L form, unless otherwise indicated.

[0034] The term “subject” refers to an animal such as a mammal, including, but not
limited to, primate (e.g., human), cow, sheep, goat, horse, dog, cat, rabbit, rat, mouse and the
like. In preferred embodiments, the subject is a human.

[0035] “Therapeutically effective amount” means an amount of a compound or
complex or composition that, when administered to a subject for treating a disease,is
sufficient to effect such treatmentfor the disease. A “therapeutically effective amount” can

vary depending on, inter alia, the compound, the disease andits severity, and the age, weight,
etc., of the subject to be treated.

[0036] “Treating” or “treatment” of any disease or disorder refers, in one
embodiment, to ameliorating the disease or disorder (i.e., arresting or reducing the
developmentofthe disease or at least one of the clinical symptomsthereof) that exists in a
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subject. In another embodiment,“treating” or “treatment” refers to ameliorating at least one

physical parameter, which may be indiscernible by the subject. In yet another embodiment,
“treating” or “treatment”refers to modulating the disease or disorder, either physically (e.g.,
stabilization of a discernible symptom) or physiologically (e.g., stabilization of a physical

parameter) or both. In yet another embodiment, “treating” or “treatment”refers to delaying
the onset of the disease or disorder.

4.2 Embodiments of the Invention

[0037] The present invention provides novel, non-hygroscopic pharmaceutical
compositions or formulations comprising peptides having F,;-ATPase activity or enterostatin
activity. The non-hygroscopic pharmaceutical compositions or formulations can display

advantageous hygroscopicity and/or advantageousstability. The non-hygroscopic
pharmaceutical compositions or formulations are useful, for example, as pharmaceutical
products, for the manufacture of pharmaceutical products and for long term storage of the
peptides. In particular embodiments, the non-hygroscopic pharmaceutical compositions or
formulations are useful in oral dosage forms including, but not limited to, tablets, capsules

cachets, dragees and the like that do not necessarily use or are not necessarily made under

anhydrous conditions, for instance, those made under conditions with some moisture.
[0038] The non-hygroscopic pharmaceutical composition has a level of

hygroscopicity considered low by those ofskill in the art. For instance, the non-hygroscopic

pharmaceutical composition can have a hygroscopicity considered acceptableto those of skill
in the art for the manufacture, storage and convenient use of a pharmaceutical. In certain

- embodiments, a non-hygroscopic pharmaceutical composition of the invention will absorb

less than 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% or 1% water by weight in an atmosphere

ofnormal humidity. In certain embodiments, a non-hygroscopic pharmaceutical composition
ofthe invention will remain solid for at least 1, 2, 3, 4, 5, 10, 15 or 20 daysatat least 25%,

50% or 75% humidity. In preferred embodiments, a non-hygroscopic pharmaceutical

composition of the invention will remain solid for at least 4 or 10 daysat at least 58%

humidity. In certain embodiments, the non-hygroscopic pharmaceutical composition will

gain less than 35%, 30%, 25% or 20% water, by weight, when moved from 5% to 95%

relative humidity under techniques known to those ofskill in the art. In certain embodiments,

the non-hygroscopic pharmaceutical composition will lose less than 35%, 30%, 25% or 20%

water, by weight, when moved from 95% to 5% relative humidity under techniques known to

those of skill in the art. In certain embodiments, the non-hygroscopic pharmaceutical
composition will gain less than 35%, 30%. 25% or 20% water. by weight, when moved from
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5% to 95% relative humidity, and they will lose less than 35%, 30%, 25% or 20% water, by

weight, when moved from 95% to 5% relative humidity.

[0039] Hygroscopicity of a composition or formulation of the invention can be
measured under conditions apparent to those ofskill in the art. For instance, in certain

embodiments, hygroscopicity is measured under ambient or storage conditions. In certain

embodiments, hygroscopicity is measured under accelerated storage conditions, for instance
under heat. ‘

[0040] In certain embodiments, the non-hygroscopic pharmaceutical composition of
the invention comprises an enterostatin peptide and a non-hygroscopic additive. The non-

hygroscopic additive can be any pharmaceutically compatible non-hygroscopic additive
known to those of skill in theart. In particular embodiments, the non-hygroscopic additive is
selected from the group consisting of dibasic calcium phosphate anhydrous, calcium sulfate,
calcium silicate, powdered cellulose, dextrose, lactitol, mannitol! and mixtures thereof.
Exemplary compositions or formulations , methodsoftheir preparation and methods of their
use are described in the sections below.

[0041] In further embodiments, the present invention provides a non-hygroscopic

pharmaceutical composition comprising an enterostatin peptide encapsulated by a non-

hygroscopic matrix. The non-hygroscopic matrix can be any non-hygroscopic matrix known
to those ofskill in the art. In particular embodiments, the non-hygroscopic matrix is selected

from the group consisting of gelatins, such as type A gelatins and type B gelatins, celluloses,
such as hydroxypropyl methylcellulose, starches and gum acacia. The composition can

further comprise one or more pharmaceutically acceptable carriers, diluents or excipients
known to those of skill in the art. Exemplary encapsulated compositions or formulations >
methods of their preparation and methodsoftheir use are described in the sections below.

[0042] In further embodiments, the present invention provides a non-hygroscopic

pharmaceutical composition comprising a non-hygroscopic solid dispersion of an enterostatin
peptide. Suitable solid dispersions include those that comprise a matrix forming agent, one or

more optionalfillers and the enterostatin peptide. The matrix forming agent can be any

matrix forming agent capable of forming a solid dispersion known to those of skill in the art.

In certain embodiments, the matrix forming agent can be selected from the group consisting

of hydroxyethylcellulose, hydroxypropylcellulose (HPC), hydroxypropyl methylcellulose

(HPMC), HPMCphthalate, polyvinyl pyrrolidone (PVP), polyethylene glycol (PEG),

polyglycolized glycerides, cyclodextrins and carbomers. The composition can further

10
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comprise one or more pharmaceutically acceptable carriers, diluents or excipients known to

those of skill in the art.

[0043] In the non-hygroscopic pharmaceutical compositions or formulations, the
components can be in neutral forms, one component can be in a salt form, or more than one

component can be inasalt form. Exemplary salt forms are described in detail in the sections
below. |

[0044] In certain embodiments, the non-hygroscopic pharmaceutical compositions or

formulations of the invention comprise a crystalline form of enterostatin. Crystalline forms

of the invention have one or more crystalline property that would be recognized by those of

skill in the art. For instance, crystalline forms of the invention can have one or more

properties selected from the group consisting of birefringence, defined X-ray powder

diffraction peaks, defined X-ray diffraction peaks or spots, defined melting temperature,

defined shape, or any other crystalline property known to those of skill in the art. In certain
embodiments, the present invention provides crystalline forms of enterostatin peptides.
[0045] Asthe non-hygroscopic pharmaceutical compositions or formulations of the

invention find use, for example, in and for the manufacture ofpharmaceutical products, the

present invention also encompasses solvates of the non-hygroscopic pharmaceutical

compositions or formulations of the invention. As will be recognized by those of skill in the

art, a solvate of a composition or formulation of the invention comprises the non-hygroscopic

pharmaceutical compositions or formulations coordinated with one or more solvent

molecules. In preferred embodiments, the solvent is pharmaceutically acceptable. In

particularly preferred embodiments, the solvent is water, i.e. the solvate is a hydrate.

4.3 Enterostatin Peptides of the Invention

[0046] The enterostatin non-hygroscopic pharmaceutical compositions or

formulations comprise an enterostatin peptide. The enterostatin peptide can be any

enterostatin peptide known to those ofskill in the art. The enterostatin peptide can be from

the same species as a subject to be treated, or the enterostatin can be from a different species.

In preferred embodiments, the enterostatin peptide is from the same species as the subject.

Exemplary enterostatin peptides include human, rat, mouse, porcine, canine and equine

enterostatin peptides. Methods of making enterostatin peptides of the invention are discussed

in a section below.

[0047] In certain embodiments, the enterostatin peptide is a full-length enterostatin

peptide. Exemplary enterostatin peptides have an amino acid sequence selected from the

group consisting of APGPR (SEQ ID NO:1). VPDPR (SEO ID NO:2) and VPGPR (SEQ ID

11
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NO:3). The enterostatin compositions or formulations of the invention can comprise a single

enterostatin, or they can comprise multiple enterostatins. Preferred is APGPR (SEQ ID

NO:1). Methods of making the enterostatin peptides are described in detail below.

[0048} In preferred embodiments, the enterostatin is substantially pure. In this

context the term “substantially pure” indicates that the enterostatin is substantially free of

contaminants not intended to be administered. Examples include peptide or amino acid

contaminants and peptide synthesis reagents. In certain embodiments, the enterostatin is

85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5% or 99.9% pure. As

discussed in detail the section below, enterostatin can be formulated for administration with

one or more carriers, excipients or diluents.

[0049] The enterostatin can comprise free termini or blocked termini according to the

judgmentof those of skill in the art. Useful blocked termini include a C-terminal amide or an

N-terminal acetyl, or both. In preferred embodiments, the enterostatin has free N- and C-
termini.

[6050] The enterostatin peptide can be in a neutral form,or in a salt form. The salt

form can be any salt form known to those of skill in the art. Particularly useful salt forms are

those that are coordinated with acetate, chloride, sulfate and phosphate. Acetate and chloride

salts are preferred.

[0051]. Where a compoundofthe present invention, e.g. an enterostatin peptide,is
substituted with a basic moiety, an acid addition salt can be formed. The acid which can be
used to prepare an acid addition salt includes preferably that which produces, when combined

with the free base, a pharmaceutically acceptable salt, that is, a salt whose anion is non-toxic

to a patient in the pharmaceutical doses of the salt. Pharmaceutically acceptable salts within

the scope of the invention are those derived from the following acids: mineral acids such as

hyrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, sulfamic acid and nitric

acid; and organic acids suchas acetic, trifluoroacetic, trichloroacetic, propionic, hexanoic,

cyclopentylpropionic, glycolic, glutaric, pyruvic, lactic, malonic, succinic, sorbic, ascorbic,

malic, maleic, fumaric, tartaric, citric, benzoic, 3-(4-hydroxybenzoy]l)benzoic, picric,

cinnamic, mandelic, phthalic, lauric, methanesulfonic, ethanesulfonic, 1,2-ethane-disulfonic,

2-hydroxyethanesulfonic, benzenesulfonic, 4-chlorobenzenesulfonic, 2-naphthalenesulfonic,

4-toluenesulfonic, camphoric, camphorsulfonic, 4-methylbicyclo[2.2.2]-oct-2-ene-1-

carboxylic, glucoheptonic, 3-phenylpropionic, trimethylacetic, ser¢-butylacetic, lauryl

sulfuric, gluconic, benzoic, glutamic, hydroxynaphthoic,salicylic, stearic,

cyclohexylsulfamic, quinic, muconic acid and thelike acids.

12
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[0052] The corresponding acid addition salts include hydrohalides, e.g. hydrochloride

and hydrobromide, sulfate, phosphate, sulfamate, nitrate, acetate, trifluoroacetate,

trichloroacetate, propionate, hexanoate, cyclopentylpropionate, glycolate, glutarate, pyruvate,

lactate, malonate, succinate, sorbate, ascorbate, malate, maleate, fumarate, tartarate, citrate,

benzoate, 3-(4-hydroxybenzoyl)benzoate, picrate, cinnamate, mandelate, phthalate, laurate,

methanesulfonate (mesylate), ethanesulfonate, 1,2-ethane-disulfonate, 2-

hydroxyethanesulfonate, benzenesulfonate (besylate), 4-chlorobenzenesulfonate, 2-

naphthalenesulfonate, 4-toluenesulfonate, camphorate, camphorsulfonate, 4-

methylbicyclo[2.2.2]-oct-2-ene-1-carboxylate, glucoheptonate, 3~phenylpropionate,
trimethylacetate, rerf-butylacetate, lauryl sulfate, gluconate, benzoate, glutamate,

hydroxynaphthoate, salicylate, stearate, cyclohexylsulfamate, quinate, muconate and thelike.

[0053] Accordingto a further feature of the invention, acid addition salts of the

compoundsofthis invention can be prepared by reaction of the free base with the appropriate

acid, by the application or adaptation of known methods. For example, the acid additionsalts

of the compounds ofthis invention can be prepared either by dissolving the free base in

aqueous or aqueous-alcohol solution or other suitable solvents containing the appropriate acid

and isolating the salt by evaporating the solution, or by reacting the free base and acid in an

organic solvent, in which case the salt separates directly or can be obtained by concentration

of the solution.

[0054] The acid addition salts of the compoundsofthis invention, e.g. enterostatin

peptides, can be regenerated from the salts by the application or adaptation of known

methods. For example, parent compoundsofthe invention can be regenerated from their acid

addition salts by treatment with an alkali, e.g., aqueous sodium bicarbonate solution or

aqueous ammonia solution.

[0055] Where a compoundofthe invention, e.g. enterostatin peptides, is substituted

with an acid moiety, base addition salts can be formed. Pharmaceutically acceptable salts,

including for example alkali and alkaline earth metal salts, within the scope of the invention

are those derived from the following bases: sodium hydride, sodium hydroxide, potassium

hydroxide, calcium hydroxide, magnesium hydroxide, aluminum hydroxide, lithium

hydroxide, zinc hydroxide, barium hydroxide, and organic amines such as aliphatic, alicyclic,
or aromatic organic amines, such as ammonia, methylamine, dimethylamine, diethylamine,

picoline, ethanolamine, diethanolamine, triethanolamine, ethylenediamine, lysine, arginine,

ornithine, choline, N,N'-dibenzylethylene-diamine, chloroprocaine, diethanolamine, procaine,
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N-benzylphenethylamine, N-methylglucamine piperazine, tris(hydroxymethyl)-

aminomethane, tetramethylammonium hydroxide, and the like.

[0056] Metal salts of compounds of the present invention, e.g. enterostatin peptides,
can be obtained by contacting a hydride, hydroxide, carbonate or similar reactive compound

of the chosen metal in an aqueousor organic solvent with the free acid form ofthe

compound. The aqueous solvent employed may be water or it may be a mixture of water with

an organic solvent, preferably an alcohol such as methanolor ethanol, a ketone such as
acetone, an aliphatic ether such as tetrahydrofuran, or an ester such as ethyl acetate. Such

reactions are normally conducted at ambient temperature but they may,if desired, be

conducted with heating.

[0057] Amine salts of compoundsofthe present invention, e.g. enterostatin peptides,
can be obtained by contacting an amine in an aqueousor organic solvent with the free acid

form of the compound. Suitable aqueous solvents include water and mixtures of water with

alcohols such as methanol or ethanol, ethers such as tetrahydrofuran, nitriles, such as

acetonitrile, or ketones such as acetone. Aminoacid salts may be similarly prepared.

[0058] The base addition salts of the compoundsofthis invention, e.g. enterostatin

peptides, can be regenerated from the salts by the application or adaptation of known
methods. For example, parent compoundsof the invention can be regenerated from their base
addition salts by treatment with an acid, e.g., hydrochloric acid.

[G059] As well as being useful in themselves as active compounds,salts of

compounds of the invention, e.g. enterostatin peptides, are useful for the purposes of
purification ofthe compounds, for example by exploitation of the solubility differences
between the salts and the parent compounds, side products and/or starting materials by
techniques well known to those skilled in the art.

[0060] In certain embodiments, the enterostatin peptide is in the form of a co-

complex with a guest molecule. In particular embodiments, the guest molecule is a guest

molecule that reduces the hygroscopicity of the enterostatin peptide. Such enterostatin co-

complexes are fully described in U.S. provisional application no. 60/750,207, filed December

13, 2005, entitled “Stable Solid Forms of Enterostatin,” the contents of which are hereby

incorporated by reference in their entirety.

4.4 Pharmaceutical Compositions of the Invention Comprising a Non-

Hygroscopic Additive

[0061] In certain embodiments, the non-hygroscopic pharmaceutical composition of

the invention comprises an enterostatin peptide and a non-hygroscopic additive or a system
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that reduces or prevents contact of the peptide with moisture. In certain embodiments, the

amount of the non-hygroscopic additive is sufficient to produce non-hygroscopic

compositions.

[0062] The non-hygroscopic pharmaceutical composition comprises an enterostatin,

or a salt or co-complex thereof, as described in the sections above. Although the preferred

salt is enterostatin acetate or enterostatin chloride, any other salt or derivative of enterostatin

that is suitable for oral administration, or mixtures of enterostatin salts and derivatives can be

used. The non-hygroscopic additive can be any non-hygroscopic additive known to those of

skill in the art. Exemplary non-hygroscopic additives are described in detail below.

[0063] In certain embodiments, the non-hygroscopic additive is sufficient to yield a

non-hygroscopic pharmaceutical composition of the invention that absorbsless than 10%,

9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% or 1% water by weight in an atmosphere ofnormal
humidity. In certain embodiments, the non-hygroscopic additive is sufficient to yield a non-
hygroscopic pharmaceutical composition of the invention that will remain solid for at least 1,

2, 3,4, 5, 10, 15 or 20 days at at least 25%, 50% or 75% humidity. In preferred

‘embodiments, the non-hygroscopic additive is sufficient to yield a non-hygroscopic

pharmaceutical composition of the invention that will remain solid for at least 4 or 10 days at

at least 58% humidity. In certain embodiments, the non-hygroscopic additive is sufficient to

yield a non-hygroscopic pharmaceutical composition of the invention that will gain less than

35%, 30%, 25% or 20% water, by weight, when moved from 5% to 95% relative humidity

under techniques knownto those of skill in the art. In certain embodiments, the non-

hygroscopic additive is sufficient to yield a non-hygroscopic pharmaceutical composition of

the invention that will lose less than 35%, 30%, 25% or 20% water, by weight, when moved

from 95% to 5% relative humidity under techniques known to thoseof skill in the art. In

certain embodiments, the non-hygroscopic additive is sufficient to yield a non-hygroscopic

pharmaceutical composition of the invention that will gain less than 35%, 30%, 25% or 20%

water, by weight, when moved from 5% to 95% relative humidity, and that will lose less than

35%, 30%, 25% or 20% water, by weight, when moved from 95% to 5% relative humidity.

[0064] In certain embodiments, the compositions of the present invention may be

prepared as solid dosage forms such as bulk powders, tablets, caplets, pellets, capsules,

sachets, granules, and any other dosage form suitable for oral administration.

[0065] The non-hygroscopic additive is used in the present invention to enhance the

non-hygroscopic properties of the composition. The non-hygroscopic additive can be any
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material which assists in reducing moisture absorption of the enterostatin and/or retains the

non-hygroscopic properties of the composition.
[0066] The ratio of enterostatin to non-hygroscopic additive can be any ratio that
yields a non-hygroscopic composition. In certain embodiments,the ratio is within the range
of 10:1 to 1:10, 5:1 to 1:5, 4:1 to 1:4, or 2:1 to 1:1 additive to enterostatin, or the range is

about 1:1. In particular embodiments the ratio is about 10:1, 5:1, 4:1, 3:1, 2.5:1, 2:1, 1:1,

1:2.5, 1:3, 1:4, 1:5, or 1:10 additive to enterostatin.

[0067] Preferred non-hygroscopic additives include dibasic calcium phosphate
anhydrous, calcium sulfate, calcium silicate, powdered cellulose, dextrose, lactitol, mannitol
and mixtures thereof. The non-hygroscopic additive can be obtained from any source known
to those of skill in the art.

[0068] The non-hygroscopic additive can be present in any amount in the

composition that is sufficient to yield a non-hygroscopic composition. In certain
embodiments, the non-hygroscopic additive is present in an amount of from about 1% to

about 90% of the weight ofthe final composition, of from about 10% to about 90% of the

weight of the final composition, of from about 20% to about 90% of the weight of the final
composition, of from about 25% to about 90% of the weight of the final composition or of
from about 50% to about 90% of the weight of the final composition. In particular

embodiments, the non-hygroscopic additive is present in an amount of about 10%, 15%,

20%, 25%, 30%, 33%, 40%, 50%, 60%, 67%, 70%, 75%, 80%, 85% or 90% ofthe final

composition.

[0069] The pharmaceutical compositions of the invention optionally comprise at least
one additional excipient. The additional excipients include, for instance, pharmaceutical

lubricants, binders, disintegrators, glidants, adsorbents, and mixtures thereof. Such “other

ingredients” are described in the sections below.
[0070] It should be noted that non-hygroscopic pharmaceutical compositions of the
present invention may nevertheless include some hygroscopic ingredients; however, the
overall composition must be substantially non-hygroscopic. Further, suitable excipients for

use in such non-hygroscopic pharmaceutical compositions include hydrated excipients, such

as a-lactose monohydrate and thelike.
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4.5 Pharmaceutical Compositions of the Invention Encapsulated by Non-

Hygroscopic Shells

[0071] In further embodiments aspect, the present invention provides anon-
hygroscopic pharmaceutical composition comprising an enterostatin peptide encapsulated by
a non-hygroscopic matrix. ,

[0072] In certain embodiments, the non-hygroscopic matrix is sufficient to yield a
non-hygroscopic pharmaceutical composition of the invention that absorbs less than 10%,
9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% or 1% water by weight in an atmosphere ofnormal

humidity. In certain embodiments, the non-hygroscopic matrixis sufficient to yield a non-

hygroscopic pharmaceutical composition of the invention that will remain solid. for at least 1,
2,3, 4, 5, 10, 15 or 20 daysatat least 25%, 50% or 75% humidity. In preferred

embodiments, the non-hygroscopic matrix is sufficient to yield a non-hygroscopic

pharmaceutical composition of the invention that will remain solid for at least 4 or 10 days at
at least 58% humidity. In certain embodiments, the non-hygroscopic matrix is sufficient to

yield a non-hygroscopic pharmaceutical composition of the invention that will gain less than
35%, 30%, 25% or 20% water, by weight, when moved from 5% to 95% relative humidity

under techniques knownto those of skill in the art. In certain embodiments, the non- .
hygroscopic matrix is sufficient to yield a non-hygroscopic pharmaceutical composition of
the invention that will lose less than 35%, 30%, 25% or 20% water, by weight, when moved
from 95% to 5% relative humidity under techniques known to those of skill in the art. In

certain embodiments, the non-hygroscopic matrix is sufficient to yield a non-hygroscopic

pharmaceutical composition of the invention that will gain less than 35%, 30%, 25% or 20%

water, by weight, when moved from 5% to 95% relative humidity, and that will lose less than

35%, 30%, 25% or 20% water, by weight, when moved from 95% to 5% relative humidity.

[0073] The non-hygroscopic matrix can be any non-hygroscopic matrix known to
those of skill in the art. In particular embodiments, the non-hygroscopic matrix is selected

from the group consisting of gelatins, such as type A gelatins and type B gelatins, celluloses,

such as hydroxypropyl methylcellulose, starches and gum acacia. The composition can

further comprise one or more pharmaceutically acceptable carriers, diluents or excipients

known to those ofskill in the art. Exemplary encapsulated compositions, methodsoftheir

preparation and methodsoftheir use are described in the sections below.

[0074] Jn certain embodiments, the matrix forming material can be used for the
formation of a shell around the enterostatin peptide. In certain embodiments, the matrix

forming material can be formulated with a nlasticizine agent
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[0075] The shell may be cither a hard or soft capsule shell, and may comprise a
matrix forming material and a plasticizing agent. A wide variety of matrix forming materials
are suitable for use in non-hygroscopic pharmaceutical compositions of the present invention,

and the selection of specific materials may be based, at least in part, on factors such as the

specific results to be achieved. Examples of specific materials include without limitation,
gelatins, such as type A gelatins and type B gelatins, celluloses, such as hydroxypropyl!
methylcellulose, starches and gum acacia. Other specific matrix forming materials that may

be particularly desired in view of a given overall dosage form can be determined by those of
ordinary skill in the art.

[0076] The specific amount of matrix forming material used in the shell formulation
may be determinedin part by a variety of factors, including the type of shell to be formed

(i.e. hard or soft), and by the amountandtype of other constituents or additives that are to be
includedin the shell. However, in one aspect, the amount ofmatrix forming material may be

from about 20% w/w to about 70% w/w of the shell. In another aspect, the amount may be

from about 30% w/w to about 50% w/w ofthe shell.

[0077] Manyplasticizing agents are known, and mayalso be usedin the shell of the
present dosage form. Onebasis for selecting a particular plasticizing agent may be the
solubility of that agentin the fill material to be used in the composition. In this context, the

fill material is the portion of the pharmaceutical composition within the shsell. In one aspect,

the plasticizing agent may havea solubility of less than about 10% w/w in the fill material. In
another aspect, the solubility of the plasticizing agent in the fill material may be less than

about 5% w/w.In yet another aspect, the solubility may be less than about 1% w/w. Ina

further aspect, the solubility of the plasticizing agent may be less than about 0.5% wiw.
Lowered solubility in the fill material substantially impedes the migration of the plasticizing
agent out of the shell and into the fill material. Examples of specific plasticizing agents

displaying such limited solubilities in many hydrophilic surfactant materials include without
limitation: sorbitol, sorbitanes, xylitol, maltitol, maltitol syrup, partially dehydrated

hydrogenated glucose syrups, hydrogenated starch hydrolysate, polyhydric alcohols having

an equilibrium relative humidity of greater than or equal to 80%, carrageenan, polyglycerol,

non-crystallizing solutions of sorbitol, glucose, fructose, glucose syrups, and mixtures and

equivalents thereof.

[0078] In certain embodiments, the plasticizing agent may be presented in an amount

that is sufficient to maintain an effective shell plasticity upon migration of a portion of the

plasticizing agent from the shell into the fill and/or may be present in a sufficient amountto
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maintain a desirable dissolution/disintegration profile with respect to the rate and the extent

release and/or dispersing of the encapsulated active agentin a specific dissolution medium or

upon administration inside the GI tract. The exact amount of plasticizing agent required to
compensate forthe plasticizing agent anticipated to be lost may depend on a variety of
factors, such as the specific fill material and solubility of the plasticizing agent therein.
However, those of ordinary skill in the art will be able to readily determine approximate
amounts required to maintain effective shell plasticity based on the known characteristics
presented by a given dosage form, and will further be able to identify specific amounts
through routine experimentation with the dosage form.In one aspect of the invention, such an
amountofplasticizing agent may be from about 4% w/w to about 60% w/w ofthe shell. In

another aspect, the amount may be from about 10% w/w to about 35% w/w.’

[0079] An additional option for maintaining effective shell plasticity and/or a
desirable dissolution/disintegration profile of the encapsulated active agent in view of the

highly hydrophilic fill material is to include a combination ofplasticizing agents in the shell
in a total amountsufficient to maintain effective shell plasticity upon migration of a portion

of either or both agents into the fil! material. In one aspect of the invention, such a

combination may includea first plasticizing agent, and a second plasticizing agent having a

limited solubility in the fill material as recited above. The total amounts andratios of each .
ingredient required to maintain an effective plasticity may be determined by one of ordinary
skill in the art in the manners already indicated. While a variety of ratios and amounts are
contemplated, in one aspect, the total amount of combined plasticizing agent may be within
the ranges already established for plasticizing agents herein.

[0080] In addition to the components of a matrix forming material and the at least one

plasticizing agent, the shells used in the dosage formsofthe present invention may include
additional additives as required, in order to achieve a specifically desired formulation or

result. Examples of such additives may include without limitation, coloring agents,

antioxidants, preservatives, surfactants, and mixtures thereof. Specific amounts of these
additives, as well as others not specifically recited will be readily determined by those of
ordinary skill in the art, consistent with a working knowledgethereof, and the principlesset
forth herein.

j0081] In certain embodiments, a hydrophobic coating can be used on a surface of the
shell. For instance, placing a hydrophobic coating along an inner surface ofthe shell can

prevent or reduce waterandplasticizer from migrating into the fill material. Further, placing
such a coating on an outer surface of the shell can prevent or reduce the absorptionof.
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moisture from the outside environment, andits resultant migration into the fill material. In

addition, such coatings can prevent or reduce the migration ofplasticizers from the shell and
into the fill material.

[0082] In the pharmaceutical compositionsofthe invention, the fill material
comprises an enterostatin peptide as described above. In certain embodiments, the fill
material can further comprise one or more pharmaceutically acceptable carriers, excipients,
or diluents. In certain embodiments, one or more carriers, excipients or diluents can be

selected from the non-hygroscopic additives described above.

[0083] Exemplary additives include antioxidants, bufferants, antifoaming agents,
detackifiers, preservatives, chelating agents, viscomodulators, tonicifiers, flavorants,
colorants, odorants, opacifiers, stabilizing agents, solubilizers, binders,fillers, plasticizing
agents, lubricants, and mixtures thereof. The specific type and amount of additive may be
selected by one of ordinary skill in the art, in order to provide a dosage form with particular
characteristics.

[0084] Onespecific lipohilic additive that may be included:in the fill material is a
triglyceride. In general, these triglycerides are readily available from commercial sources.
Examplesof suitable triglycerides include vegetable oils, fish oils, animal fats, hydrogenated
vegetable oils, partially hydrogenated vegetableoils, medium and long-chain triglycerides,
andstructured triglycerides. Useful triglycerides include: almondoil; babassu oil; borage oil;
blackcurrant seed oil; canola oil; castor oil; coconut oil; corn oil; cottonseed oil; evening

primroseoil; grapeseed oil; groundnutoil; mustard seed oil; olive oil; palm oil; palm kernel
oil; peanut oil; rapeseed oil; safflower oil; sesame oil; shark liver oil; soybean oil; sunflower
oil; hydrogenated castor oil; hydrogenated coconutoil; hydrogenated palm oil; hydrogenated
soybean oil; hydrogenated vegetable oil; hydrogenated cottonseed andcastoroil; partially
hydrogenated soybean oil; partially soy and cottonseed oil; glyceryl tricaproate; glyceryl
tricaprylate; glyceryl tricaprate; glyceryl triundecanoate; glyceryl] trilaurate; glyceryltrioleate;
glyceryl trilinoleate; glyceryl trilinolenate; glyceryl tricaprylate/caprate; glyceryl
tricaprylate/caprate/laurate; glyceryl tricaprylate/caprate/linoleate; and glyceryl

tricaprylate/caprate/stearate. Other useful triglycerides include saturated polyglycolized
glycerides (Gelucire 44/14, Gelucire 50/13 and Gelucire 53/10), linoleic glycerides (Maisine
35-1), and caprylic/capric glycerides.

[0085] In certain embodiments, the fill material comprises one or more surfactants.
Useful surfactants include hydrophilic and lipophilic surfactants. As is well known in the art,

the terms “hydrophilic” and “lipophilic”are relative terms. To function as a surfactant, a
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compoundtypically includes polar or charged hydrophilic moieties as well as non-polar
lipophilic (hydrophobic) moieties. In other words, a surfactant compound must be
amphiphilic. An empirical parameter commonly used to characterize the relative
hydrophilicity and lipophilicity of non-ionic amphiphilic compoundsis the hydrophilic-
lipophilic balance (“HLB”value). Surfactants with lower HLB values are more lipophilic,
and have greater solubility in oils, while surfactants with higher HLB values are more

hydrophilic, and have greater solubility in aqueous solutions.

[0086] Using HLB valuesas a rough guide, hydrophilic surfactants are generally
considered to be those compoundshaving an HLB value of greater than about 10, as well as
anionic, cationic, or zwitterionic compounds for which the HLB scale is not generally

applicable. Similarly, lipophilic surfactants are compounds having an HLB valueofless than
about10. ,

[0087] The hydrophilic surfactant can be any hydrophilic surfactant suitable for use in
pharmaceutical compositions. Such surfactants can be anionic, cationic, zwitterionic or non-
ionic, although non-ionic hydrophilic surfactants are presently preferred. As discussed above,

these non-ionic hydrophilic surfactants will generally have HLB values greater than about 10.
Mixtures of hydrophilic surfactants are also within the scope of the invention.

[o0ss} Similarly, the lipophilic surfactant can be any lipophilic surfactant suitable for
use in pharmaceutical compositions. In general, suitable lipophilic surfactants will have an
HLBvalue less than about 10. Mixturesof lipophilic surfactants are also within the scope of

the invention. .
[0089] In certain embodiments,the fill material comprises a polyethoxylated fatty
acid. Useful hydrophilic surfactants include PEG-8 laurate, PEG-8 oleate, PEG-8 stearate,
PEG-9 oleate, PEG-10 laurate, PEG-10 oleate, PEG-12 laurate, PEG-12 oleate, PEG-15

oleate, PEG-20 laurate and PEG-20 oleate. Examples of polyethoxylated fatty acid monoester
surfactants commercially available are shown in Table 2.

[0090] In certain embodiments,the fill material comprises a PEG fatty acid diesters.
Useful hydrophilic surfactants include PEG-20 dilaurate, PEG-20 dioleate, PEG-20

distearate, PEG-32 dilaurate and PEG-32 dioleate.
[0091] In general, mixtures of surfactants are also useful in the present invention,
including mixtures of two or more commercial surfactant products. Several PEG-fatty acid
esters are marketed commercially as mixtures or mono- and diesters. Representative

surfactant mixtures include HLB PEG 4-150 mono,dilaurate; PEG 200-6000 mono,dilaurate
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(Stepan) PEG 4-150 mono, dioleate; PEG 200-6000 mono,dioleate; PEG 4-150 mono,

distearate; 200-6000 mono,distearate.

[0092] Useful PEG glycerol fatty acid esters include PEG-20 glycery! laurate, PEG~-

30 glyceryl laurate, PEG-40 glyceryl] laurate, PEG-20 glyceryl oleate, and PEG-30 glyceryl!

oleate.

[0093] A large numberof surfactants of different degrees of lipophilicity or

hydrophilicity can be prepared by reaction of alcohols or polyalcohols with a variety of

natural and/or hydrogenated oils. Most commonly, the oils used are castor oil or
hydrogenated castor oil, or an edible vegetable oil such as corn oil, olive oil, peanut oil, palm

kernel oil, apricot kernel oil, or almondoil. Preferred alcohols include glycerol, propylene

glycol, ethylene glycol, polyethylene glycol, sorbitol, and pentaerythritol. Among these

alcohol-oil transesterified surfactants, preferred hydrophilic surfactants are PEG-35 castor oil

(ncrocas-35), PEG-40 hydrogenated castor oil (Cremophor RH 40), PEG-25 trioleate

(TAGAT.RTM.TO), PEG-60 corn glycerides (Crovol M70), PEG-60 almond oil (Crovol

A70), PEG-40 palm kernel oil (Crovol PK70), PEG-50 castor oil (Emalex C-50), PEG-50

hydrogenated castor oil (Emalex HC-50), PEG-8 caprylickcapric glycerides (Labraso]), and

PEG-6 caprylic/capric glycerides (Softigen 767). Preferred lipophilic surfactants in this class

include PEG-5 hydrogenated castor oil, PEG-7 hydrogenated castor oil, PEG-9 hydrogenated’

castor oil, PEG-6 corn oil (LabrafilRTM. M 2125 CS), PEG-6 almond oil (Labrafil.RTM. M -

1966 CS), PEG-6 apricot kernel oil (Labrafil.RTM. M 1944 CS), PEG-6oliveoil
(Labrafil.RTM. M 1980 CS), PEG-6 peanutoil (Labrafil.RTM. M 1969 CS), PEG-6

hydrogenated palm kernel oil (Labrafil.RTM. 2130 BS), PEG-6 palm kernel oil

(Labrafil.RTM. M 2130 CS), PEG-6triolein (Labrafil.RTM. M 2735 CS), PEG-8 corn oil

(Labrafil.RTM. WL 2609 BS), PEG-20 corn glycerides (Crovol M40), and PEG-20 almond

glycerides (Crovol A40). Also included as oils in this category of surfactants are oil-soluble

vitamins, such as vitamins A, D, E, K, etc. Thus, derivatives of these vitamins, such as

tocophery! PEG-1000 succinate (TPGS, available from Eastman), are also suitable

surfactants.

[0094] Polyglycerol esters of fatty acids are also suitable surfactants for the present
invention. Amongthe polyglyceryl fatty acid esters, preferred lipophilic surfactants include

polyglyceryl oleate (Pluro] Oleique), polyglyceryl-2 dioleate (Nikkol DGDO), and

polyglyceryl-10 trioleate. Preferred hydrophilic surfactants include polyglyceryl-110 laurate

(Nikkol Decaglyn 1-L), polyglyceryl-10 oleate (Nikkol Decaglyn 1-O), and polyglyceryl-10

mono, dioleate (Caprol.RTM. PEG 860). Polygiyceryl polyricinoleates (Polymuls) are also
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preferred hydrophilic and lipophilic surfactants. Examples of suitable polyglyceryl esters are
shown in Table 7.

[0095] Esters of propylene glycol and fatty acids are suitable surfactants for use in the
present invention. In this surfactant class, preferred lipophilic surfactants include propylene

glycol monolaurate (Lauroglycol FCC), propylene glycol ricinoleate (Propymuls), propylene
glycol monooleate (Myverol P-O6), propylene glycol dicaprylate/dicaprate (Captex .RTM.
200), and propylene glycol dioctanoate (Captex.RTM. 800). Examples of surfactants of this

class are given in Table 8.

[0096] In general, mixtures of surfactants are also suitable for use in the present
invention.In particular, mixtures of propylene glycol fatty acid esters and glycerol fatty acid
esters are suitable and are commercially available. One preferred mixture is composed ofthe

oleic acid esters of propylene glycol and glycerol (Arlacel 186). Examples of these
surfactants are shown in Table 9.

[0097] A particularly useful class of surfactants is the class ofmono- and

diglycerides. These surfactants are generally lipophilic. Preferred lipophilic surfactants in this
class of compoundsinclude glyceryl monooleate, glyceryl ricinoleate, glyceryl laurate,

glyceryl dilaurate, glyceryl dioleate, glyceryl mono/dioleate, glyceryl caprylatelcaprate,

caprylic acid mono/diglycerides, and mono- and diacetylated monoglycerides.
[0098] Sterols and derivatives of sterols are suitable surfactants for use in the present
invention. These surfactants can be hydrophilic or lipophilic. Exemplary derivatives include

the polyethylene glycol derivatives. An exemplary lipophilic surfactant in this class is
cholesterol]. An exemplary hydrophilic surfactant in this class is PEG-24 cholesterol] ether.

[0099] A variety of PEG-sorbitan fatty acid esters are available and are suitable for

use as surfactants in the present invention. In general, these surfactants are hydrophilic,

although several lipophilic surfactants of this class can be used. Among the PEG-sorbitan

fatty acid esters, preferred hydrophilic surfactants include PEG-20 sorbitan monolaurate

(Tween-20), PEG-20 sorbitan monopalmitate (Tween-40), PEG-20 sorbitan monostearate

(Tween-60), and PEG-20 sorbitan monooleate ([Tween-80). Examples of these surfactants are
shown in Table 12.

[00100] Ethers of polyethylene glycol and alkyl alcohols are suitable surfactants for

use in the present invention. Useful lipophilic ethers include PEG-3 oleyl ether (Volpo 3) and

PEG-4lauryl ether (Brij 30).

[00101] Esters of sugars are suitable surfactants for use in the present invention. Useful

hydrophilic surfactants in this class include sucrose monopalmitate and sucrose monolaurate.
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[00102] Polyoxyethylene-polyoxypropylene block copolymers are also suitable for use
in the present invention. These surfactants are available under various trade names, including
Synperonic PE series (ICD); Pluronic .RTM.series (BASF), Emkalyx, Lutrol (BASF),
Supronic, Monolan, Pluracare, and Plurodac. A generic term for these polymers is
“ploxamer’(CAS 9003-11-6). Useful surfactants of this class include Poloxamers 108, 188,
217, 238, 288, 338, and 407. Preferred lipophilic surfactants in this class include Poloxamers
124, 182, 183, 212, 331, and 335.

[00103] Sorbitan esters of fatty acids are suitable surfactants for use in the present
invention. Amongthese esters, preferred lipophilic surfactants include sorbitan monolaurate
(Arlacel 20), sorbitan monopalmitate (Span-40), sorbitan monooleate (Span-80), sorbitan
monostearate, and sorbitan tristearate.

[00104] Esters of lower alcohols (C2 to C4) and fatty acids (Cg to Cig) are suitable
surfactants for use in the present invention. Amongthese esters, preferred lipophilic
surfactants include ethyl oleate (Crodamol EO), isopropyl myristate (Crodamol IPM), and
isopropyl palmitate (Crodamol IPP).

[00105] Ionic surfactants, including cationic, anionic and zwitterionic’ surfactants, are
suitable hydrophilic surfactants for use in the present invention. Preferred anionic surfactants
include fatty acid salts and bile salts. Specifically, preferred ionic surfactants include sodium
oleate, sodium lauryl sulfate, sodium lauryl] sarcosinate, sodium dioctyl sulfosuccinate,
sodium cholate, and sodium taurocholate.

[00106] A hydrophilic surfactant can also be, or include as a component, an ionic
surfactant. Preferred ionic surfactants include alkyl ammonium salts; bile acids and salts,
analogues, and derivatives thereof: fusidic acid and derivatives thereof; fatty acid derivatives
of amino acids, oligopeptides, and polypeptides; glyceride derivatives of amino acids
oligopeptides, and polypeptides; acy! lactylates; mono-diacetylated tartaric acid esters of
mono-diglycerides; succinylated monoglycerides; citric acid esters of mono-diglycerides;
alginate salts; propylene glycolalginate; lecithins and hydrogenatedlecithins; lysolecithin
and hydrogenated lysolecithins; lysophospholipids and derivatives thereof; phospholipids and
derivatives thereof; salts of alkylsulfates; salts of fatty acids; sodium docusate; carnitines; and
mixtures thereof. More preferable ionic surfactants include bile acids and salts, analogues,
and derivatives thereof: lecithins, lysolecithin, phospholipids, lysophospholipids and
derivatives thereof: salts of alkylsulfates; salts of fatty acids; sodium docusate; acy]
lactylates; mono-diacetylated tartaril acid esters of mono-diglycerides; succinylated
monoglycerides;citric acid esters of mono-diglycerides; carnitines; and mixtures thereof,
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(00107] Motespecifically, useful ionic surfactants include lecithin, lysolecithin,
phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, phosphatidic acid,
phosphatidylserine, lysophosphatidylcholine, lysophosphatidylethanolamine,
lysophosphatidylglycerol, lysophosphatidic acid, lysophosphatidylserine, PEG-
phosphatidylethanolamine, PVP-phosphatidylethanolamine, lactylic esters of fatty acids,
stearoyl-2-lactylate, stearoy] lactylate, succinylated monoglycerides, mono/diacetylated
tartaric acid esters of mono/diglycerides, citric acid esters of mono/diglycerides, cholate,

taurocholate, glycocholate, deoxycholate, taurodeoxycholate, chenodeoxycholate,

glycodeoxycholate, glycochenodeoxycholate, taurochenodeoxycholate, ursodeoxycholate,
tauroursodeoxycholate, glycoursodeoxycholate, cholylsarcosine, N-methyl taurocholate,

caproate, caprylate, caprate, laurate, myristate, palmitate, oleate, ricinoleate, linoleate,
linolenate, stearate, lauryl sulfate, teracecyl sulfate, docusate, lauroyl camitines, palmitoyl
camitines, myristoyl carnitines, and salts and mixtures thereof.

[00108] The carrier of the present compositions may include a combinationofat least
two surfactants, at least one of which is hydrophilic. In one embodiment, the present

invention includes at two surfactants that are hydrophilic, and useful hydrophilic surfactants

are listed above. In certain embodiments, the carrier includes at least one hydrophilic

surfactant and at least one lipophilic surfactant.

[00109] Useful lipophilic surfactants include alcohols; polyoxyethylene alkylethers;
fatty acids; glycerol fatty acid esters; acetylated glycerol fatty acid esters; lower alcohol fatty
acids esters; polyethylene glycol fatty acids esters; polyethylene glycol glycerol fatty acid

esters; polypropylene glycol fatty acid esters; polyoxyethylene glycerides; lactic acid
derivatives of mono/diglycerides; propylene glycol diglycerides; sorbitan fatty acid esters;
polyoxyethylene sorbitan fatty acid esters; polyoxyethylene-polyoxypropylene block
copolymers; transesterified vegetable oils; sterols; sterol] derivatives; sugar esters; sugar
ethers; sucroglycerides; polyoxyethylene vegetable oils; and polyoxyethylene hydrogenated
vegetable oils.

[00110] Aswith the hydrophilic surfactants, lipophilic surfactants can be reaction
mixtures of polyols and fatty acids, glycerides, vegetable oils, hydrogenated vegetable oils,

and sterols.

£00111] Specifically useful lipophilic surfactants include myristic acid; oleic acid;
lauric acid; stearic acid; palmitic acid; PEG 1-4 stearate; PEG 2-4 oleate; PEG-4 dilaurate;

PEG-4 dioleate; PEG-4 distearate; PEG-6 dioleate; PEG-6 distearate; PEG-8 dioleate; PEG

3-16 castor oil; PEG 5-10 hydrogenated castor oil; PEG 6-20 corn oil; PEG 6-20 almond oil;
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PEG-6 olive oil; PEG-6 peanutoil; PEG-6 palm kernel oil; PEG-6 hydrogenated palm kernel
oil; PEG-4 capric/caprylic triglyceride, mono, di, tri, tetra esters ofvegetable oil and sorbitol;
pentaerythrity! di, tetra stearate, isostearate, oleate, caprylate, or caprate, polyglyceryl 2-4
oleate, stearate, or isostearate; polyglyceryl 4-10 pentaoleate; polyglyceryl-3 dioleate;
polyglyceryl-6 dioleate; polyglyceryl-10 trioleate; polyglyceryl-3 distearate; propylene ‘glycol
mono- or diesters of a Cg to Czo fatty acid; monoglycerides of C, to C29 fatty acids; acetylated

monoglycerides of Cg to C20 fatty acids; diglycerides of Cg to C2o fatty acids;lactic acid
derivatives of monoglycerides; lactic acid derivatives of diglycerides; cholesterol;

phytosterol; PEG 5-20 soyasterol; PEG-6 sorbitan tetra, hexastearate; PEG-6 sorbitan
tetraoleate; sorbitan monolaurate; sorbitan monopalmitate; sorbitan mono, trioleate; sorbitan
mono,tristearate; sorbitan monoisostearate; sorbitan sesquioleate; sorbitan sesquistearate;
PEG 2-5 oleyl ether; POE 2-4 lauryl ether; PEG-2 cetyl ether; PEG-2 stearyl ether; sucrose
distearate; sucrose dipalmitate; ethyl oleate; isopropyl myristate; isopropy! palmitate; ethyl
linoleate; isopropyl linoleate; and poloxamers.

(00112) If desired, the pharmaceutical compositions of the present invention can
optionally include additional compoundsto enhancethe solubility of the therapeutic agent or
the triglyceride in the composition. Examples of such compounds, referred to as
“solubilizers,” include: alcohols and polyols, such as ethanol, isopropanol, butanol, benzyl
alcohol, ethylene, glycol, propylene glycol, butanediols and isomers thereof, glycerol,
pentaerythritol, sorbitol, mannitol, transcutol, dimethyl isosorbide, polyethylene glycol,
polypropylene glycol, polyvinylalcohol, hydroxypropyl methylcellulose and other cellulose
derivatives, cyclodextrins and cyclodextrin derivatives;ethers of polyethylene zlycols having
an average molecular weight of about 200 to about 6000, such as tetrahydrofurfuryl alcohol
PEGether(glycofurol, available commercially from BASF under the trade name Tetraglycol)
or methoxy PEG (Union Carbide); amides, such as 2-pyrrolidone, 2-piperidone, 6-
caprolactam, N-alkylpyrrolidone, N-hydroxyalkylpyrrolidone, N-alkylpiperidone, N-
alkylcaprolactam, dimethylacetamide, and polyvinylpyrrolidone; esters, such as ethyl
propionate, tributylcitrate, acetyl triethylcitrate, acetyl tributylcitrate, triethylcitrate, ethyl
oleate, ethyl caprylate, ethyl butyrate, triacetin, propylene glycol monoacetate, propylene
glycol diacetate, phi-caprolactone and isomers thereof, delta-valerolactone and isomers
thereof, .beta.-butyrolactone and isomers thereof;and other solubilizers known in the art, such
as dimethyl acetamide, dimethy! isosorbide (Arlasolve DMI(ICI)), N-methyl pyrrolidones
(Pharmasolve (ISP)), monooctanoin, diethylene giycol monoethy] ether (available from
Gattefosse under the trade name Transcutol). and water.
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[00113] The formulations of the present invention optionally include one or more
stabilizing agents to increase the stability and/or compatibility of the composition when
formulated into a dosage form. Suitable stabilizing agents include suspending agents,

flocculating agents, thickening agents, gelling agents, buffering agents, antioxidants,

preservatives, antimicrobial agents, and mixtures thereof.
{00114] A useful stabilizing agent in most cases is a suspending agentthat imparts
increased viscosity and retards sedimentation, to prevent caking. A wide variety of
pharmaceutically acceptable excipient with such attributes, of the many well known in the
art, can be used as such a suspending agent. Suitable suspending agents include cellulose
derivatives, clays, natural gums, synthetic gums, or other agents known in the art. Specific
suspending agents, by way of example, include without limitation, microcrystalline cellulose,
sodium carboxymethylcellulose, powdered cellulose, ethymethylcellulose, hydroyxypropyl _
methylcellulose, methylcellulose, ethylcellulose, ethylhydroxy ethylcellulose, hydroxypropy!
cellulose, attapulgite, bentonite, hectorite, montmorillonite, silica gel, fumed silicon dioxide,
colloidal silicon dioxide, acacia, agar, carrageenan, guar gum,locust bean gum, pectin,

sodium alginate, propylene glycol alginate, tamarind gum, xanthan gum, carbomer, povidone,
sodium starch glycolate, starches, tragacanth, magnesium aluminum silicate, aluminum
silicate, magnesium silicate, gelatin, and glycyrrhizin. These suspending agents can further
impart different flow properties to the suspension. The flow properties of the suspension can
be Newtonian,plastic, pseudoplastic, thixotropic or combinations thereof. Mixtures of
suspending agents mayalso be used to optimize flow properties and viscosity.
[00115] The stabilizing agent may also be a flocculating agent that enables particles to
associate in loose aggregates or "flocs." Although these flocs may settle rapidly, they are
easily redispersed. Many flocculating agents knownin the art can be utilized, including .
surfactants, hydrophilic polymers, clays, and electrolytes. Any other pharmaceutically

acceptable exicipient with such attributes can also be utilized as a flocclulating agent. In
somecases, the flocculating agent may serve a dual purpose, serving not only as a stabilizing
agent but also, for example, as a componentofthe solid particles or as a suspending agent.
Suitable flocculating agents include, but are not limited to, sodium lauryl] sulfate, sodium
docusate, benzalkonium chloride, polysorbate 80, sorbitan monolaurate, sodium

carboxymethylcellulose, xanthan gum,tragacanth, methylcellulose, magnesium aluminum
silicate, attapulgite, bentonite, potassium dihydrogen phosphate, aluminum chloride, and
sodium chloride. The formulation may include both a flocculating agent and a suspending
agent, so that the sendimentation of flocs can be retarded.
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[00116] The stabilizing agent may also be a thickening agent, selected to increase the
viscosity of the suspension to a degree sufficient to reduce and retard sedimentation of
suspended active agentparticles. Any pharmaceutically acceptable excipient with such
attributes can be used in the present invention. Typically, compoundsthat soften slightly

above ambient temperature are desirable for this purpose. Preferred thickening agents have a
melting point greater than about 25.degree. C., and can be reversibly liquified and solidified.
With an appropriate amountof such a thickening agent, the formulation as a whole can
acquire this thermosoftening property.

[00117] Other additives conventionally used in pharmaceutical compositions can be
included, and these additives are well known in the art. Such additives include detackifiers,
anti-foaming agents, buffering agents, antioxidants, preservatives, chelating agents,
viscomodulators, tonicifiers, flavorants, colorants odorants, opacifiers, binders, fillers,

plasticizers, lubricants, and mixtures thereof. The amounts of such additives can be readily
determined by one skilled in the art, according to the particular properties desired. . |
{00118] The pharmaceutical composition of the invention can be in any dosage form
known to those ofskill in the art for an encapsulated composition. Useful dosage forms

include the basic elements as recited herein such as a fill material and a shell encapsulating

the fill material. One general category of such dosage form specifically contemplated to be

within the scope of the present invention is capsules.

[00119] A wide variety of capsules, including methods and materials for the making
thereof, are knownto those of ordinary skill in the art, such as hard and soft capsules that are

either single piece or two piece capsules. Many typical capsules of this nature provide an
instant release of the active agent and thus release substantially all of the active agent ina
relatively short time period. However, additional steps may be taken to prolong or extend
release of the active agent, for example, by adding a coating to the capsule to provide a
sustained release formulation. A variety of such coatings are knownto those. of ordinary skill

in the art, such as enteric and osmotic coatings, as well as a number of other mechanisms for

prolonging or otherwise altering release of the active agent from the capsule in a desired
manner.

[00120] Additionally, when two piece capsules are used, a number of techniques are
known for banding or sealing the pieces of the capsule together to prevent leakage of the
encapsulated fill material. Such processes and techniques may be used in connection with the
dosage forms of the present invention, when such dosage forms involve a two piece capsule.
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[00121] Accordingly, in one aspect, the dosage form of the present invention may bea
capsule. In another aspect, the capsule may be a gelatin capsule. In yet another aspect, the
gelatin capsule may be a soft gelatin capsule. In a further aspect, the capsule. may be a single
piece capsule. In an additional aspect, the capsule may be a twopiece capsule whichis
bandedor sealed in order to prevent leakage of the encapsulated fill material. In another

aspect, the capsule may be an instant release formulation. In a further aspect, the capsule may
include one or more mechanisms for varying or sustaining the release of the active agent.

4.6 Solid Dispersions ;

f00122) In further embodiments, the present invention provides a non-hygroscopic
pharmaceutical composition comprising a non-hygroscopic solid dispersion of an enterostatin
peptide. Suitable solid dispersions include those that comprise a matrix forming agent, one or

more optional fillers and the enterostatin peptide.
[00123] In certain embodiments, the non-hygroscopic solid dispersion is sufficient to

yield a non-hygroscopic pharmaceutical composition of the invention that absorbsless than
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% or 1% water by weight in an atmosphere of normal

humidity. In certain embodiments, the non-hygroscopic solid dispersion is sufficient to yield

a non-hygroscopic pharmaceutical composition of the invention that will remain solid for at

least 1, 2, 3, 4, 5, 10, 15 or 20 daysat at least 25%, 50% or 75% humidity. In preferred

embodiments, the non-hygroscopic solid dispersion is sufficient to yield a non-hygroscopic

pharmaceutical composition of the invention that will remain solid for at least 4 or 10 days at
at least 58% humidity. In certain embodiments, the non-hygroscopic solid dispersion is

sufficient to yield a non-hygroscopic pharmaceutical composition of the invention that will
gain less than 35%, 30%, 25% or 20% water, by weight, when moved from 5% to 95%
relative humidity under techniques knownto those of skill in the art. In certain embodiments,

the non-hygroscopic solid dispersion is sufficient to yield a non-hygroscopic pharmaceutical

composition of the invention that will lose less than 35%, 30%, 25% or 20% water, by

weight, when moved from 95% to 5% relative humidity under techniques knownto those of
skill in the art. In certain embodiments, the non-hygroscopic solid dispersion is sufficient to

yield a non-hygroscopic pharmaceutical composition of the invention that will gain less than

35%, 30%, 25% or 20% water, by weight, when moved from 5% to 95% relative humidity,

and that will lose less than 35%, 30%, 25% or 20% water, by weight, when moved from 95%

to 5% relative humidity.

[00124] The term “matrix forming agent” herein refers to a polymerthat itself or in
combination with a filler and/or any other excipient or excinients. is able to create a matrix
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wherein the enterostatin peptide can be dispersed or dissolved. The matrix forming agent can

be any matrix forming agent capable of forming a solid dispersion known to those of skill in
the art. In certain embodiments, the matrix forming agent can be selected from the group

consisting of hydroxyethylcellulose, HPC, HPMC, HPMC phthalate, PVP, PEG,
polyglycolized glycerides, cyclodextrins and carbomers. The composition can further
comprise one or more pharmaceutically acceptable carriers, diluents or excipients known to
those of skill in the art.

[00125] The ratio of enterostatin to matrix forming agent can be anyratio that yields a
non-hygroscopic composition. In certain embodiments, the ratio is within the range of 10:1
to 1:10, 5:1 to 1:5, 4:1 to 1:4, or 2:1 to 1:1 matrix forming agent to enterostatin, or the range
is about 1:1. In particular embodimentsthe ratio is about 10:1, 5:1, 4:1, 3:1, 2.5:1, 2:1, 1:1,
1:2.5, 1:3, 1:4, 1:5, or 1:10 matrix forming agent to enterostatin.

[00126] The matrix forming agent can be present in any amount in the composition
that is sufficient to yield a non-hygroscopic composition. In certain embodiments, the matrix

forming agent is present in an amountoffrom about 1% to about 90% ofthe weight of the
final composition, of from about 10% to about 90% ofthe weight of the final composition, of
from about 20% to about 90% ofthe weight of the final composition, of from about 25% to

about 90% of the weight of the final composition or of from about 50% to about 90%of the

weight of the final composition. In particular embodiments, the matrix forming agent is
present in an amount of about 10%, 15%, 20%, 25%, 30%, 33%, 40%, 50%, 60%, 67%, 70%,
75%, 80%, 85%or 90% of the final composition. In preferred embodiments, the matrix

forming agent or agents are present in an amountsufficient to form a solid dispersion under

conditions apparent to those of skill in the art.

[00127] Compositions of the present invention may also optionally include other
therapeutic ingredients, anti-caking agents, preservatives, sweetening agents, colorants,
flavors, desiccants, plasticizers, dyes, and the like. Such optional ingredients are described in
the sections below.

[00128] In one embodiment, the matrix forming agent is a hydroxypropylcellulose.

Exemplary hydroxypropylcelluloses useful in the present invention include those having low
dynamic viscosity in aqueous media, preferably below about 400 cps,e.g., below about 150

cps as measured in a 2% aqueoussolution at 25° C. Preferred hydroxypropylcelluloses have a
low degree of substitution, and an average molecular weight below about 200,000 daltons,
e.2., from about 50,000 to about 150,000 daltons. HPC is commercially available, for
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example, under the trade names Kluceil™LF, Klucel™ EF and Klucel™ JF (Aqualon), and
Nisso™ HPC-L (Nippon Soda).

[00129] In another embodiment, the matrix forming agent is a cyclodextrin, for
example a B-cyclodextrin or an a-cyclodextrin. Examples of suitable B-cyclodextrins include
methyl-B-cyclodextrin, dimethyl-B-cyclodextrin, hydroxypropyl-B-cyclodextrin (HPBCD),
glycosyl-B-cyclodextrin, maltosyl-B-cyclodextrin, sulfo-B-cyclodextrin and sulfo-alkylethers,
e.g., sulfo-C)-4-alkylethers, of B-cyclodextrin. Examples of a-cyclodextrins include glucosyl-
a-cyclodextrin and maltosyl-a-cyclodextrin.

[00130] In another embodiment, the matrix forming agent is a polyglycolized
glyceride. Polyglycolized glycerides are generally mixtures of monoesters, diesters and
triesters of glycerol with monoesters and diesters of polyethylene glycols having a average

molecular weight of about 200 and 6000. They can be obtained by partial transesterification
of triglycerides with polyethylene glycol or by esterification of glycerol and polyethylene
glycol with fatty acids using knownreactions. Preferably, such fatty acids have 8-22, more
preferably 8-18, carbon atoms. Examples of natural vegetable oils, which may be used as a
source of such fatty acids, include palm kernel oil and palm oil. The polyethylene glycol can
optionally be replaced with another polyol, for example a polyglycerol or sorbitol.
Polyglycolized glycerides are available for example under the trade name Gelucire®

(Gattefosse).

[00131] In another embodiment, the matrix forming agent is hydroxyethylcellulose.
Exemplary hydroxyethylcelluloses useful in the invention include those having low dynamic
viscosity in aqueous media, preferably below about 400 cps, e.g., below about 150 cps as
measured in a 2% aqueoussolution at 25° C. Hydroxyethylcellulose is available for example
under the trade names Cellosize™. (Amerchol) and Natrusol™ (Aqualon).

[00132] In another embodiment, the matrix forming agent is a carbomer. Carbomers
are high molecular weight polymers of acrylic acid that are cross-linked with either

_allylsucrose or allyl esters ofpentaerythritol. Carbomers are available, for example, under the
trade name Carbol™ (Noveon Pharmaceuticals).

[00133] In another preferred embodiment, the matrix forming agentis

hydroxypropylmethylcellulose. In certain embodiments, the hydroxypropylmethylcellulose
has a low apparent dynamic viscosity, preferably below about 100 cps as measured at 20° C.
for a 2% by weight aqueoussolution, more preferably below about 50 cps, most preferably
below about 20 cps, for example 3 cps. Hydroxypropylmethylcellulose, including a grade
having apparent dynamic viscosity of 3 cps. is available for example under the trade name
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Pharmacoat ™ 603 (Shin-Etsu). In another embodiment, the matrix forming agentis

hydroxypropylmethylcellulose phthalate, which is available for example from Shin-Etsu.
[00134] In yet another embodiment, the matrix forming agent is povidone. Povidone
is available for example underthe trade names Plasdone ™ (ISP) and Kollidon™ (BASF).

Povidone having an average molecular weight of about 8,000 to about 50,000 daltonsis

useful,.

[00135] In another embodiment, the matrix forming agent is a PEGthatis solid at
ambient temperatures. Such PEGsinclude those that have an average molecular weight of
about 1,000 daltons to about 35,000 daltons, for example about 8,000 daltons. PEG is

available for example underthe trade name Carbowax™ (Dow).

[00136] The term “filler” or “fill material’? herein refers to inert materials that serve to
increase the mass and/or bulk density of the solid dispersion, so that, for example, the solid

dispersion can berelatively easily incorporated into a conventional dosage form,e.g., a tablet
or capsule. Fillers contemplated for use in the present invention include for example

microcrystalline cellulose, lactose, calcium carbonate, carboxymethylcellulose calcium,
carboxymethylcellulose sodium, dibasic calcium phosphate dihydrate, tribasic calcium
phosphate, calcium sulfate, dextrose, ethyl cellulose, fructose, kaolin, magnesium carbonate,
magnesium stearate, magnesium trisilicate, maltol, maltodextrin, mannitol, methy! cellulose, |
powdered cellulose, pregelatinized starch, starch, sterilizable maize starch, compressible
sugar, confectioner’s sugar and the like. Preferably the filler used does not adversely affect
the stability and/or dissolution performance ofthe dispersion. .
[00137] In certain embodiments, a composition of the present invention can comprise a
hygroscopic or deliquescentfiller. Preferably, the hygroscopic or deliquescentfiller is
present in an amountthat does not increase the hygroscopicity of the overall composition
beyondthe limits desired by the practitioner in the art. Suitable hygroscopic and/or
deliquescentfillers include for example microcrystalline cellulose, tribasic calcium

phosphate, anhydrous calcium sulfate, carboxymethylcellulose calcium,
carboxymethylcellulose sodium, anhydrous dextrose, fructose, anhydrous lactose, anhydrous
magnesium stearate, magnesium trisilicate, maltodextrin, methylcellulose, powdered

cellulose, pregelatinized starch, starch, sterilizable maize starch, compressible sugar,

confectioner's sugar andthelike.

[90138] Preferably thefiller is present in an amount sufficient to enable the solid

dispersion, once formed, to be in a flowable state, such as a powder, that can be easily
incorporated into conventional dosage forms, such as tablets and capsules. Accordingly, the
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filler is generally present in an amount of about 1% to about 95%, preferably about 5% to
about 30% by weight of the composition.

[00139] If desired, the carrier medium can further comprise other pharmaceutically
acceptable excipients selected, for example, from antioxidants such as «-tocopherol, ascorbic
acid, ascorbyl palmitate, butylated hydroxyanisole and butylated hydroxytoluene;

disintegrants such as sodium starch glycolate and sodium starch fumarate; flavoring agents
such as aspartame, saccharin and saccharin sodium; glidants such as magnesium aluminum
silicate, talc and titanium dioxide; lubricants such as stearic acid; neutralizing agents such as
dibasic sodium phosphate and monobasic sodium phosphate; preservatives; stabilizers;
surfactants such as docusate sodiumand sorbitan esters; wetting agents such as poloxamers

and sodium lauryl sulfate; and thickeners and coatings such as gelatin and polymethacrylates.

Such excipients can alternatively or additionally be later blended with the solid dispersion,
once it has formed, prior or subsequent to incorporation into a pharmaceutical dosage form.

4.7 Preparation of Compounds and Compositions of the Invention

[00140] The compositions can be prepared according to any method known to those of
skill in the art, including those illustrated in the examples below.

[00141] Enterostatin can be prepared according to any technique apparent to those of
skill. Exemplary techniques for the preparation of enterostatin are described in U.S. Patent

No. 5,494,894, the contents of which are hereby incorporated by reference in their entirety.
In certain embodiments, enterostatin can be prepared synthetically, for example by solution

phase or solid phase peptide synthesis. See Merrifield, 1963, J. Am. Chem. Soc. 85:2149;

Fields et al., 1990, Int JPept Protein Res. 35: 161-214; Fields et al., 1991, Pept Res. 4:95-
101; the contents ofwhich are hereby incorporated by reference in their entireties. In further
embodiments, enterostatin can be obtained from natural sources, recombinant sources or

commercial sources.

[00142] Althoughthe final compositions of the invention can have reduced
hygroscopicity, preparation of the compositions themselves can be advantageous to reduce
the amount of waterin the final form. Accordingly, in some embodiments, the compositions

is prepared under anhydrous conditions. However, the present invention is in no way limited
by the method of preparation of the compositions. Accordingly, the present invention also
provides methods ofpreparing the compositions without regard to hydrous or anhydrous
conditions.

[00143] Onceprepared, the enterostatin compositions can be stored under any
conditions for the storage of a peptide complex known to those of skill in the art. Although
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the compositions can display advantageous hygroscopicity, in preferred embodiments the
compositions are stored at low humidity conditions to maximize the stability of the
compositions.

[00144] Solid dispersions of the invention can be prepared by anysuitable process.
Known methods of preparing solid dispersions include solvent, fusion, or fusion-solvent
methods as described in standard reference texts, such as Habib (2001), Pharmaceutical Solid
Dispersions, Technomic Publishing Co., Lancaster, Pennsylvania, the content of whichis
incorporated by reference in their entirety. The processes described below are presented for
illustrative purposes, and are not intendedto limit the scope of the invention.
[00145] In one embodiment, a solid dispersion is prepared accordingto the solvent
method, by dissolving a matrix forming agent, a filler and a hygroscopic and/or deliquescent
drug in a solvent. Solvents contemplated for use in this process include water; alcohols such
as methanol, ethanol and isopropanol; esters such as ethyl acetate; ethers such as diethyl
ether; ketones such as acetone; halogenated hydrocarbons such as dichloroethane; and
combinations thereof such as a mixture of ethanol and acetone. The solvent is then

evaporated, for example using elevated temperature and/or a vacuum,or by freeze drying or
spray drying. As the solvent evaporates, supersaturation occurs, followed by simultaneous
precipitation of both the matrix forming agent and the drug in solid form. The resulting
precipitate, which has the drug dissolved or suspendedin a carrier medium formed from the
matrix forming agent andthefiller, is then dried to produce a solid dispersion of the
invention. This process is especially useful for drugs that are soluble in the carrier medium

selected and for drugs that are thermolabile.
[00146] In another embodiment, a solid dispersion is prepared according to the fusion
method, wherein a matrix forming agent is heated to a temperature aboveits melting point
and a hygroscopic and/or deliquescent drug is added with mixing to the melted agent. A filler
is either heated along with the matrix forming agent or incorporated along with the drug by
mixing after the melting of the matrix forming agent. The resulting composition is then
cooled, for example allowed to cool naturally, with constant mixing, e.g., by stirring, to
produce a formulation that is a solid dispersion having the drug evenly dispersed therein. If
the drug is soluble in the matrix forming agent, it remains dissolved in the formulation, which
is therefore a solid solution or molecular dispersion. If the drug is not soluble in the matrix

forming agent, it is dispersed in crystalline or amorphousparticulate formin the solid
dispersion.
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[00147] In yet another embodiment, a solid dispersion is prepared accordingto the
fusion-solvent method, wherein a matrix forming agent is heated until melted and a solution

of a hygroscopic and/or deliquescent drug in a suitable solvent is added with mixing thereto.
Again,a filler is either heated along with the matrix forming agent or is incorporated along
with the drug by mixing after the melting of the matrix forming agent. If, upon cooling, the
resulting composition is capable of holding a certain proportion of solvent while maintaining
its solid properties, and if the solvent is innocuous, the need for solvent removal is
eliminated; otherwise, the solvent is removed, for example using elevated temperature and/or
a vacuum, or by freeze drying or spray drying.

4.8 Filler Materials, Excipients, Diluents, Carriers

[00148] The above compositions of the present invention may further include any
conventional pharmaceutically acceptable filler, excipient, diluent or carrier known to those
of skill in the art. Preferably, the additional material should not increase the hygroscopicity

of the composition beyondthe limits desired by the practitioner of skill in the art.

[00149] Examples of excipients for use as the pharmaceutically acceptable carriers and
the pharmaceutically acceptable inert carriers and the aforementioned additional ingredients
include, but are not limited to those that follow.

[00150] Binders are agents used to impart cohesive qualities to the powdered material.
Binders impart a cohesivenessto the tablet formulation which insures the tablet remains
intact after compression, and improves the free-flowing qualities by the formulation of
granules of desired hardness and size. Suitable binder materials include, but are not limited
to, starch (including corn starch and pregelatinzed starch), gelatin, sugars (including sucrose,.
glucose, dextrose, lactose and sorbitol), polyethylene glycol, waxes, natural and synthetic
gums, e.g., acacia, tragacanth, sodium alginate, celluloses, and Veegum, and synthetic
polymers such as polymethacrylates and polyvinylpyrrolidone.

[00151] Lubricants have a number of function in tablet manufacture. They prevent
adhesion ofthe tablet material to the surface of the dies and punches, reduce interparticle

friction, facilitate the ejection of the tablets from the die cavity and may improvethe rate of

flow of the tablet granulation. Examples of suitable lubricants include, but are not limited to,

magnesium stearate, calcium stearate, stearic acid, glyceryl behenate, talc, sodium lauryl
sulfate, sodium stearyl fumarate, polyethylene glycol or mixtures thereof. A preferred
lubricant herein is magnesium stearate.
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[00152] Preferably, the lubricant is present in an amount from about 0.25% to about
5% of the weightof the final composition and more preferably from about 0.5 to about 1.5%
of the weight ofthe final composition.

[00153] A disintegrant is a substance, or a mixture of substances, added to a tablet to
facilitate its breakup or disintegration after administration. Materials serving as disintegrants
have been classified chemically as starches, clay, celluloses, aligns, gums and cross-linked

polymers. Examples of suitable disintegrants include,but are not limited to, crosscarmelose
sodium, sodiumstarch glycolate, starch, magnesium aluminum silicate, colloidal silicon
dioxide, methylcellulose, agar, bentonite, alginic acid, guar gum, citrus pulp, carboxymethyl
cellulose, microcrystalline cellulose, or mixtures thereof. A preferred disintegrant is sodium

starch glycolate.

[00154] Preferably, the disintegrant is present in an amount from about 0.5% to about
25% of the weight of the final composition and more preferably from about 1% to about 15%
of the weight of the final composition.

[00155] Glidants are substances which improvethe flow characteristics of a powder
mixture. Examples of glidants include, but are not limited to colloidal silicon dioxide, talc or
mixtures thereof. .
[OOES6] Preferably, the glidant is present in an amount of from about 0.1% to about
10% of the weight of the final composition and more preferably from 5 about 0.1% to about
5% of the weight of the final composition.
(00157] The adsorbent may be, for example colloidal silicon dioxide, microcrystalline
cellulose, calcium silicate or mixtures thereof.

[00158] Preferably, the adsorbent is present in an amount from about 0.05% to about
42% of the weight of the final composition and more preferably from about 0.05% to about
37% of the weight of the final composition.

[00159] If desired, other ingredients, such as diluents, stabilizers and antiadherants,
which are conventionally used for pharmaceutical formulations, may be includedin the

present formulations.

{00160] Optional ingredients include coloring and flavoring agents which are well
known in theart.

[00161] Usefulfillers include talc, calcium carbonate (e.g., granules or powder),
dibasic calcium phosphate, tribasic calcium phosphate, calcium sulfate (e.g., granules or
powder), microcrystalline cellulose, powdered cellulose, dextrates, kaolin, mannitol, silicic
acid, sorbitol, starch, pre-gelatinized starch. or mixtures thereof.
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[00162] Useful anticaking agents include calcium silicate, magnesiumsilicate, silicon
dioxide, colloidal silicon dioxide, talc, or mixtures thereof.

[00163] Useful antimicrobial agents include benzalkonium chloride, benzethonium
chloride, benzoic acid, benzyl alcohol, butyl] paraben, cetylpyridinium chloride, cresol,

chlorobutanol, dehydroacetic acid, ethylparaben, methylparaben, phenol, phenylethy! alcohol,

phenylmercuric acetate, phenylmercuricnitrate, potassium sorbate, propylparaben, sodium
benzoate, sodium dehydroacetate, sodium propionate, sorbic acid, thimersol, thymo,or

mixtures thereof.

[00164] Useful coating agents include sodium carboxymethyl cellulose, cellulose
acetate phthalate, ethylcellulose, gelatin, pharmaceutical glaze, hydroxypropyl cellulose,

hydroxypropyl methylcellulose, hydroxypropyl methy] cellulose phthalate, methylcellulose,
polyethylene glycol, polyviny] acetate phthalate, shellac, sucrose, titanium dioxide, carnuba
wax, microcrystalline wax, or mixtures thereof.

[00165] In a preferred embodiment, a composition of the invention is a pharmaceutical
composition or a single unit dosage form. Pharmaceutical compositions and single unit
dosage formsof the invention comprise a prophylactically or therapeutically effective amount

of one or more prophylactic or therapeutic agents (e.g., a composition of the invention, or

other prophylactic or therapeutic agent), and a typically one or more pharmaceutically

acceptable carriers or excipients. In a specific embodimentandin this context, the term

“pharmaceutically acceptable” means approved by a regulatory agency of the Federal or a

state government or listed in the U.S. Pharmacopeia or other generally recognized
pharmacopeia for use in animals, and more particularly in humans. The term “carrier”refers

to a diluent, adjuvant (e.g., Freund’s adjuvant (complete and incomplete)), excipient, or

vehicle with which the therapeutic is administered. Such pharmaceutical carriers can be

sterile liquids, such as water andoils, including those ofpetroleum, animal, vegetable or

synthetic origin, such as peanut oil, soybean oil, mineral oil, sesameoil and the like. Water is

a preferred carrier when the pharmaceutical composition is administered intravenously.

Saline solutions and aqueous dextrose and glycerol solutions can also be employed as liquid

carriers, particularly for injectable solutions. Examples of suitable pharmaceutical carriers

are described in “Remington’s Pharmaceutical Sciences” by E.W. Martin.

[00166] Typical pharmaceutical compositions and dosage forms comprise one or more

excipients. Suitable excipients are well-known to those skilled in the art of pharmacy, and

non-limiting examples of suitable excipients include starch, glucose, lactose, sucrose, gelatin,

malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc, sodium
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chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like. Whether a

particular excipient is suitable for incorporation into a pharmaceutical composition or dosage
form depends on a variety of factors well known in the art including, but not limited to, the
way in which the dosage form will be administered to a patient and the specific active
ingredients in the dosage form. The composition or single unit dosage form,ifdesired, can
also contain minor amounts ofwetting or emulsifying agents, or pH buffering agents.
(00167) Lactose-free compositions of the invention can comprise excipients that are
well known in the art and are listed, for example, in the U.S. Pharmocopia (USP) SP

(XXD/NF (XVI). In general, lactose-free compositions comprise an active ingredient, a
binder/filler, and a lubricant in pharmaceutically compatible and pharmaceutically acceptable
amounts. Preferred lactose-free dosage forms comprise an active ingredient,’ microcrystalline

cellulose, pre-gelatinized starch, and magnesium stearate.

[00168] This invention further encompasses anhydrous pharmaceutical compositions
and dosage forms comprising active ingredients, since water can facilitate the degradation of
some compounds. For example, the addition of water(e.g., 5%) is widely accepted in the
pharmaceutical arts as a means of simulating long-term storage in order to determine
characteristics such as shelf-life or the stability of formulations over time. See, e.g., Jens T.

Carstensen, Drug Stability: Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY, 1995,

pp. 379-80. In effect, water and heat accelerate the decomposition of some compounds.
Thus, the effect ofwater on a formulation can be of great significance since moisture and/or
humidity are commonly encountered during manufacture, handling, packaging, storage,

shipment, and use of formulations.

[00169] Anhydrous pharmaceutical compositions and dosage formsofthe invention
can be prepared using anhydrous or low moisture containing ingredients and low moisture or
low humidity conditions. Pharmaceutical compositions and dosage formsthat comprise

lactose andat least one active ingredient that comprises a primary or secondary amine are

preferably anhydrous if substantial contact with moisture and/or humidity during
manufacturing, packaging, and/or storage is expected.

{00170] An anhydrous pharmaceutical composition should be prepared and stored such
that its anhydrous nature is maintained. Accordingly, anhydrous compositions are preferably
packaged using materials known to prevent exposure to water such that they can be included
in suitable formulary kits. Examples of suitable packaging include,but are not limited to,

hermetically sealed foils, plastics, unit dose containers (€.g., vials), blister packs, and strip

packs.
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[00171] The invention further encompasses pharmaceutical compositions and dosage
forms that comprise one or more compoundsthat reduce the rate by which an active

ingredient will decompose. Such compounds, which are referred to herein as “stabilizers,”
include, but are not limited to, antioxidants such as ascorbic acid, pH buffers, or salt buffers.

[00172] The pharmaceutical compositions and single unit dosage forms can take the
form of solutions, suspensions, emulsion,tablets, pills, capsules, powders, sustained-release
formulations and the like. Oral formulation can include standard carriers such as

pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,
cellulose, magnesium carbonate, etc. Such compositions and dosage forms will contain a

prophylactically or therapeutically effective amount of a prophylactic or therapeutic agent

preferably in purified form, together with a suitable amountofcarrier so as to provide the

form for proper administration to the patient. The formulation should suit the mode of
administration. In a preferred embodiment, the pharmaceutical compositions or single unit.
dosage formsare sterile and in suitable form for administration to a subject, preferably an

animal subject, more preferably a mammalian subject, and most preferably a human subject.

[00173] A pharmaceutical composition of the invention is formulated to be compatible
with its intended route of administration. Examples of routes of administration include, but

are not limited to, parenteral, e.g., intravenous, intradermal, subcutaneous, intramuscular,

subcutaneous, oral, buccal, sublingual, inhalation, intranasal, transdermal, topical,

transmucosal, intra-tumoral, intra-synovial and rectal administration. In a specific

embodiment, the composition is formulated in accordance with routine procedures as a

pharmaceutical composition adapted for intravenous, subcutaneous, intramuscular, oral,

intranasal or topical administration to human beings. In an embodiment, a pharmaceutical

composition is formulated in accordance with routine procedures for subcutaneous

administration to human beings. Typically, compositions for intravenous administration are

solutions in sterile isotonic aqueous buffer. Where necessary, the composition may also

include a solubilizing agent and a local anesthetic such as lignocamneto ease pain at the site

of the injection. ;

[00174] Examples of dosage forms include, but are not limited to: tablets; caplets;

capsules, such as soft elastic gelatin capsules; cachets; troches; lozenges; dispersions;
suppositories; ointments; cataplasms (poultices); pastes; powders; dressings; creams; plasters;

solutions; patches; aerosols (e.g., nasal sprays or inhalers); gels; liquid dosage forms suitable
for oral or mucosal administration to a patient, including suspensions (¢.g., aqueous or

non-aqueous liquid suspensions, oil-in-water emulsions, or a water-in-oil liquid emulsions),
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solutions, and elixirs; liquid dosage formssuitable for parenteral administration to a patient;
andsterile solids (e.g., crystalline or amorphous solids) that can be reconstituted to provide
liquid dosage forms suitable for parenteral administration to a patient.
[00175] The composition, shape, and type of dosage formsofthe invention will
typically vary depending on their use. For example, a dosage form usedin the acute
treatment of inflammation or a related disorder may contain larger amounts of one or more of
the active ingredients it comprises than a dosage form used in the chronic treatment of the
same disease. Also, the therapeutically effective dosage form may vary amongdifferent types
of cancer. Similarly, a parenteral dosage form may contain smaller amounts of one or more
of the active ingredients it comprises than an oral dosage form used to treat the same disease
or disorder. These and other ways in which specific dosage forms encompassed by this
invention will vary from one anotherwill be readily apparent to those skilled in the art. See,
e.g., Remington’s Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA (1990).
[00176] Generally, the ingredients of compositions of the invention are supplied either
separately or mixed together in unit dosage form, for example, as a dry lyophilized powderor
water free concentrate in a hermetically sealed container such as an ampoule or sachette

indicating the quantity of active agent. Where the composition is to be administered by
infusion, it can be dispensed with an infusion bottle containing sterile pharmaceutical grade
water or saline. Where the composition is administered by injection, an ampoule ofsterile
water for injection or saline can be provided so that the ingredients may be mixedprior to
administration.

{00177] Typical dosage formsof the invention comprise a composition of the
invention, or a pharmaceutically acceptable salt, solvate or hydrate thereof lie within the
range of from about 0.1 mg to about 1000 mg per day, given as a single once-a-day dose in
the morning but preferably as divided doses throughout the day taken with food. Particular
dosage forms of the invention have about 0.1, 0.2, 0.3, 0.4, 0.5, 1.0, 2.0, 2.5, 5.0, 10.0, 15.0,
20.0, 25.0, 50.0, 100, 200, 250, 500 or 1000 mg of the active enterostatin.
[00178] Pharmaceutical compositions of the invention that are suitable for oral
administration can be presented as discrete dosage forms, suchas, but are not limited to,
tablets (e.g., chewable tablets), caplets, capsules, and liquids (e.g., flavored syrups). Such
dosage forms contain predetermined amounts of active ingredients, and may be prepared by
methods of pharmacy well known to those skilled in the art. See generally, Remington’s
Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA (1990).
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[00179] In preferred embodiments, the oral dosage formsare solid and prepared under
anhydrous conditions with anhydrous ingredients, as described in detail in the sections above.
However, the scope of the invention extends beyond anhydrous, solid oral dosage forms. As
such, further forms are described herein.

[00180] Typical oral dosage forms of the invention are prepared by combining the
active ingredient(s) in an intimate admixture with at least one excipient according to
conventional pharmaceutical compounding techniques. Excipients can take a wide variety of
forms depending on the form of preparation desired for administration. For example,
excipients suitable for use in oral liquid or aerosol dosage forms include, but are not limited
to, water, glycols, oils, alcohols, flavoring agents, preservatives, and coloring agents.
Examples of excipients suitable for use in solid oral dosage forms(e.g., powders, tablets,
capsules, and caplets) include, but are not limited to, starches, sugars, micro-crystalline
cellulose, diluents, granulating agents, lubricants, binders, and disintegrating agents.

j001381) Because oftheir ease of administration, tablets and capsules represent the most
advantageous oral dosage unit forms, in which case solid excipients are employed. If desired,
tablets can be coated by standard aqueous or nonaqueous techniques. Such dosage forms can

be prepared by any of the methods of pharmacy. In general, pharmaceutical compositions
and dosage forms are prepared by uniformly andintimately admixing the active ingredients
with liquid carriers, finely divided solid carriers, or both, and then shaping the product into
the desired presentation if necessary.

[00182] For example, a tablet can be prepared by compression or molding.
Compressedtablets can be prepared by compressing in a suitable machinethe active
ingredients in a free-flowing form such as powderor granules, optionally mixed with an
excipient. Moldedtablets can be made by molding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent.

4.9 Methods of Treatment or Prevention 

[00183] The enterostatin compositions of the invention can be used for the treatment or
prevention of any disorder or condition amenable to treatment with enterostatin according to
the judgmentofthose of skill in the art. The condition can be associated with normalor
abnormal enterostatin function. For instance, in certain embodiments, an enterostatin

composition of the invention can be administered to a subject that expresses or secretes a low
amount of enterostatin to reduce or ameliorate any symptom of the low amount of

enterostatin. Such methods of treatment are described in U.S. provisional application no.
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60/750,206, filed December 13, 2005, the contents of which are hereby incorporated by
reference in their entirety.

[00184] In certain embodiments, the compositions of the invention can be used for the
treatment or prevention of overweight, obesity, metabolic disorders, hypertension,lipid
related disorders, and type II diabetes.

4.10 Dosage & Frequency of Administration

{00185] The amount of the composition of the invention which will be effective in the
prevention, treatment, management, or amelioration of a disorder or one or more symptoms
thereof will vary with the nature and severity of the disease or condition, and the route by
whichthe active ingredient is administered... The frequency and dosage will also vary

according to factors specific for each patient depending on the specific therapy (e.g.,
therapeutic or prophylactic agents) administered, the severity of the disorder, disease, or
condition, the route of administration, as well as age, body, weight, response, and the past

medical history of the patient. Effective doses may be extrapolated from dose-response
curves derived from in vitro or animal model test systems. Suitable regiments can be selected

by one skilled in the art by considering such factors and by following, for example, dosages
reported in the literature and recommendedin the Physician’s Desk Reference (59h ed.,
2005)

[00186] Exemplary doses of a composition include milligram or microgram amounts
of the active peptide per kilogram of subject or sample weight (e.g., about 1 microgram per
kilogram to about 500 milligrams per kilogram, about 100 micrograms per kilogram to about
5 milligrams per kilogram, or about 1 microgram per kilogram to about 50 micrograms per
kilogram). For composition of the invention, the dosage administered to a patient is typically
0.01 mg/kg to 15 mg/kg of the patient’s body weight, based on weightof the active peptide.
Preferably, the dosage administered to a patient is between 0.01 mg/kg and 15 mg/kg, 0.01
mg/kg and 10 mg/kg, 0.01 mg/kg and 5 mg/kg, 0.01 and 4 mg/kg, 0.01 and 3 mg/kg, 0.01
mg/kg and 2 mg/kg, 0.01 mg/kg and 1 mg/kg, 0.02 mg/kg and 1 mg/kg, 0.10 mg/kg and 2.5
me/kg, of the patient’s body weight.

[00187] In general, the recommendeddaily dose range of a composition of the
invention for the conditions described herein lie within the range of from about 0.01 mgto

about 1000 mg ofthe active peptide per day, as a single dose or multiple doses per day.

Specifically, a total daily dose range should be from about 1 mg to about 500 mg perday,
more specifically, between about 10 mg and about 200 mg per day. In managingthe patient,
the therapy can beinitiated at a lower dose, perhaps about 1 mg to about 25 mg, and
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increased if necessary up to about 200 mg to about 1000 mgper dayaseither a single dose or

divided doses, depending on the patient’s global response. It may be necessary to use
dosagesof the active ingredient outside the ranges disclosed herein in somecases, as will be
apparent to those ofordinary skill in the art. Furthermore, it is noted that the clinician or
treating physician will know how and whento interrupt, adjust, or terminate therapy in
conjunction with individual patient response. In certain embodiments, a compound or

composition of the invention is administered in an amountof about 1 mg/day to about
500 mg/dayofthe active peptide, based upon anhydrous weight of the active peptide. In
some embodiments,it is administered in an amountofabout 1 mg/day to about 400 mg/day

of the active peptide. In some embodiments,it is administered in an amountofabout

1 mg/day to about 300 mg/dayofthe active peptide. In some embodiments, it is administered
in an amountof about 1 mg/day to about 200 mg/day of the active peptide. In some

embodiments, it is administered in an amount of about 1 mg/day to about 100 mg/day of the
active peptide. ,

[00188] A compoundor composition of the invention can be administered as a single
once-a-day dose or preferably as divided doses throughout a day. In some embodiments,the
daily dose is administered twice daily in equally divided doses. In other embodiments, the
daily dose is administered three times per day. In particular embodiments, the daily dose is
administered three times per day in equally divided doses. In some embodiments,the daily

- dose is administered three times per day in three divided doses and each dose comprises the

active peptide in an amount between about 1-100 mg,about 4-60 mg, about 4-40 mg, about

4-30 mg, about 4-25 mg, or about 4-20 mg. Preferably, the three divided doses of the

composition are given around three meal times each day.

[00189] A compound or composition of the invention can be administered at various
times. In some embodiments,it is administered to an enterostatin-deficient subject when the

subject is fasted. In some embodiments,it is administered prior to a meal. In some
embodiments, it is administered during a meal. In some embodiments, it is administered after

a meal.

[00190] Different therapeutically effective amounts may be applicable for different

diseases and conditions, as will be readily known by those of ordinary skill in the art.

Similarly, amounts sufficient to prevent, manage, treat or ameliorate such disorders, but
insufficient to cause, or sufficient to reduce, adverse effects associated with the composition

of the invention are also encompassed by the above described dosage amounts and dose

frequency schedules. Further, when a patient is administered multiple dosages ofa
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composition of the invention, not all of the dosages need be the same. For example, the

dosage administered to the patient may be increased to improve the prophylactic or
therapeutic effect of the composition or it may be decreased to reduce one or more side
effects that a particular patient is experiencing.

[00191] In a specific embodiment, the dosage of the composition of the invention or a
composition of the invention, based on weight of the active peptide, administered to prevent,
treat, manage, or ameliorate a disorder, or one or more symptoms thereof in a patient is 0.01
mg/kg, 0.05 mg/kg, 0.10 mg/kg, 0.15 mg/kg, 0.20 mg/kg, 0.25 mg/kg, 0.5 mg/kg, 0.75

mg/kg, 1 mg/kg, 1.5 mg/kg, 2 mg/kg, 3 mg/kg, 4 mg/kg, 5 mg/kg, 10 mg/kg,or 15 mg/kg or
more of a patient’s body weight. In another embodiment, the dosage of the composition of
the invention or a composition of the invention administered to prevent, treat, manage, or

ameliorate a disorder, or one or more symptomsthereofin a patient is a unit dose of 0.1 mg
to 20 mg, 0.1 mg to 15 mg, 0.1 mg to 12 mg, 0.1 mg to 10 mg, 0.1 mgto 8 mg, 0.1 mg to7
mg, 0.1 mg to 5 mg, 0.1 to 2.5 mg, 0.25 mg to 20 mg, 0.25 to 15 mg, 0.25 to 12 mg, 0.25 to

10 mg, 0.25 to 8 mg, 0.25 mg to 7m g, 0.25 mg to 5 mg,0.5 mg to 2.5 mg, 1 mg to 20 mg, 1!
mg to 15 mg, 1 mg to 12 mg, 1 mg to 10 mg, I mg to 8 mg, 1 mg to 7 mg, 1 mg to 5 mg, or 1
mg to 2.5 mg. .
[00192] In certain embodiments, administration of the same composition of the

‘invention may be repeated and the administrations may be separated by. at least 1 day, 2 days,
3 days, 5 days, 10 days, 15 days, 30 days, 45 days, 2 months, 75 days, 3 months, or 6 months.
In other embodiments, administration of the same prophylactic or therapeutic agent may be

repeated and the administration may be separated by atleast at least 1 day, 2 days, 3 days, 5
days, 10 days, 15 days, 30 days, 45 days, 2 months, 75 days, 3 months, or 6 months.
{0001} In certain embodiments, the composition of the invention or a composition of
the invention can be administered as a single, one time dose or chronically. By chronicit is

meant that the composition of the invention or a composition of the invention is practiced

more than onceto a given individual. For example, chronic administration can be multiple

doses of a pharmaceutical composition administered to a subject, on a daily basis, twice daily

basis, or more or less frequently, as will be apparent to those of skill in the art. Chronic

administration can continue for days, weeks, monthsor years if appropriate according to the

judgmentofthe practitioner of skill.

{00193} In another embodiment, the composition of the invention or a composition of
the invention is administered acutely. By acute it is meant that the composition of the

invention or a composition of the invention is administered in a time period close to or
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contemporaneous with the onset of an event. For example, acute administration can be a -
single dose or multiple doses of a pharmaceutical composition administered around the onset
of a meal. In some embodiments, the meal is a high calorie or high fat meal. Acute

administration can also be a single dose or multiple doses of a pharmaceutical composition

administered aroundthe onset of a craving for food, specifically a craving for fatty food. A

time period close to or contemporaneous with the onset of an event will vary according to the
event but can be, for example, within about 30 minutes of a meal or a craving for food. In

certain embodiments, acute administration is administration within about an hour of a meal or

a craving for food. In certain embodiments, acute administration is administration within
about 2 hours, about 6 hours, about 10 hours, about 12 hours, about 15 hours or about 24

hours after a meal or a craving for food.

[00194] In a specific embodiment, the invention provides a method of preventing,
treating, managing, or ameliorating a disorder, or one or more symptoms thereof, said
methods comprising administering to a subject in need thereof a dose ofatleast 150 pg/kg,

preferably at least 250 pg/kg,at least 500 pg/kg,at least 1 mg/kg,at least 5 mg/kg, at least 10
me/kg, at least 25 mg/kg, at least 50 mg/kg,at least 75 mg/kg,at least 100 mg/kg,at least 125
mg/kg, at least 150 mg/kg,or at least 200 mg/kg or more of one or more compositions of the
invention once every 3 days, preferably, once every 4 days, once every 5 days, once every 6
days, once every 7 days, once every 8 days, once every 10 days, once every two weeks, once
every three weeks, or once a month.

[00195] _ The following synthetic and biological examples are offered to illustrate this
invention and are not to be construed in any way as limiting the scope of this invention.

5. EXAMPLES

5.1 Example 1: Enterostatin

[90196] For the examples below, enterostatin is obtained from commercial sources or
prepared according to techniques known to those of skill in the art (see, e.g., U.S. Patent No.
5,494,894, the contents of which are hereby incorporated by reference in their entirety.)

5.2 Example 2: Pharmaceutical Compositions Comprising a Non-
hygroscopic Additive

[00197] The instant example provides the following non-hygroscopic compositions
comprising enterostatin.
[00198] Composition 201 4.0 mg enterostatin, 71.0 mg starch, 25 mg microcrystalline
cellulose.
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[00199] Composition 202 10.0 mg enterostatin, 65.0 mg starch, 25 mg microcrystalline
cellulose.

[00200] Composition 203 20.0 mg enterostatin, 55.0 mg starch, 25 mg microcrystalline
cellulose.

[00201] Composition 204 40.0 mg enterostatin, 35.0 mg starch, 25 mg microcrystalline
cellulose.

[00202] Composition 205 60.0 mg enterostatin, 15.0 mg starch, 25 mg microcrystalline
cellulose.

[00203] Composition 206 4.0 mgenterostatin, 71.0 mg starch, 25 mg dibasic calcium
phosphate anhydrous.

— [00204] Composition 207 10.0 mg enterostatin, 65.0 mg starch, 25 mg dibasic calcium
phosphate anhydrous.

[00205] Composition 208 20.0 mg enterostatin, 55.0 mg starch, 25 mgdibasic calcium
phosphate anhydrous.

[00206] Composition 209 40.0 mg enterostatin, 35.0 mg starch, 25 mg dibasic calcium
phosphate anhydrous.

[00207] Composition 210 60.0 mg enterostatin, 15.0 mg starch, 25 mg dibasic calctum

phosphate anhydrous. ;

[00208] Composition 211 4.0 mg enterostatin, 71.0 mg starch, 25 mg calcium sulfate.
[G0209] Composition 212 10.0 mg enterostatin, 65.0 mg starch, 25 mg calcium sulfate..
(GOZ10] Composition 213 20.0 mg enterostatin, 55.0 mg starch, 25 mg calcium sulfate.
[00211] Composition 214 40.0 mg enterostatin, 35.0 mg starch, 25 mg calcium silicate.
[60212] Composition 215 60.0 mg enterostatin, 15.0 mg starch, 25 mg calcium silicate.
[00213] Composition 216 4.0 mg enterostatin, 71.0 mg starch, 25 mg powdered
cellulose.

(00214j Composition 217 10.0 mg enterostatin, 65.0 mg starch, 25 mg powdered
cellulose.

[00215] Composition 218 20.0 mg enterostatin, 55.0 mg starch, 25 mg powdered
cellulose.

{00216} Composition 219 40.0 mg enterostatin, 35.0 mg starch, 25 mg powdered
cellulose.

[60217} Composition 220 60.0 mg enterostatin, 15.0 mg starch, 25 mg powdered
cellulose.

{00218} Composition 221 4.0 mg enterostatin, 71.0 mg starch, 25 mg dextrose.
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[00219] Composition 222 10.0 mg enterostatin, 65.0 mg starch, 25 mg dextrose.
[00220] Composition 223 20.0 mg enterostatin, 55.0 mg starch, 25 mg dextrose.
[00221] Composition 224 40.0 mg enterostatin, 35.0 mg starch, 25 mg dextrose.
[00222} Composition 225 60.0 mg enterostatin, 15.0 mg starch, 25 mg dextrose.
[00223] Composition 226 4.0 mg enterostatin, 71.0 mg starch, 25 mg lactitol.
[00224] Composition 227 10.0 mg enterostatin, 65.0 mg starch, 25 mglactitol.
[00225] Composition 228 20.0 mg enterostatin, 55.0 mg starch, 25 mglactitol.
[00226] Composition 229 40.0 mg enterostatin, 35.0 mg starch, 25 mglactitol.
[00227] Composition 230 60.0 mg enterostatin, 15.0 mg starch, 25 mg lactitol.
[00228] Composition 231 4.0 mg enterostatin, 71.0 mg starch, 25 mg mannitol.

[00229] Composition 233 10.0 mg enterostatin, 65.0 mg starch, 25 mg mannitol.

[00230] Composition 232 20.0 mg enterostatin, 55.0 mg starch, 25 mg mannitol.

[90231] Composition 232 40.0 mg enterostatin, 35.0 mg starch, 25 mg mannitol.

[00232] Composition 232 60.0 mg enterostatin, 15.0 mg starch, 25 mg mannitol.

5.3 Example 3: Encapsulated Compositions of Enterostatin

[00233] The present example provides non-hygroscopic encapsulated compositions of

enterostatin according to the invention.

[00234] Fill 301 (% weight): 2.5% enterostatin, 42% Cremphor EL, 20%Labrasol
30% Labrafil M2125CS. Shell 301 (dry): 54% Gelatin, 18% Glycerin, 22% anidrisorb

35/70, 6% water.

[00235] The dry gelatin shell (capsule) is produced from a fluid gelatin composition

using the following constituents: 42% gelatin , 10% glycerol , 10% anidrisorb, 36% water.

[00236] Fill 302 (% weight): 12% enterostatin, 40% Cremphor EL, 26% Labrasol,

22% Labrafil M2125CS, 2% Lutrol F68. Shell 302 (dry): 47% Gelatin, 28% Glycerin, 15%

anidrisorb 35/70, 10% water.

[00237] Fill 303 (% weight): 5% enterostatin, 67% tocopheryl PEG-1000 succinate,

6% Cremphor EL, 6% Labrafil M2125CS, 3% ethanol, 14% propylene glycol. Shell 303 _

(dry): 51% Gelatin, 32% Glycerin, 12% anidrisorb 35/70, 5% water.

[00238] Fill 304 (% weight): 12% enterostatin, 28% tocopheryl PEG-1000 succinate,

22% Cremphor EL, 18% Labrafil M2125CS, 12% alpha-tocopherol, 8% propylene glycol.

Shell 304 (dry): 51% Gelatin, 32% Glycerin, 12% anidrisorb 35/70, 5% water.

[00239} Fill 305 (% weight): 4% enterostatin, 42% Cremphor EL, 18% Labrafil

M2125CS, 12% alpha-tocopherol, 8% propylene glycol. Shell 305 (dry): 51% Gelatin, 32%

Glycerin, 12% anidrisorb 35/70, 5% water.
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5.4 Example 4: Solid Particulate Compositions of Enterostatin

[00240] Solid particulate compositions of enterostatin are prepared according to the
invention. Excipients listed below are added to a water solution of enterostatin to yield a
final solution that is spray dried according to standard techniques.

[00241] Solid particulate composition 401: 3g enterostatin, 7 g microcrystalline
cellulose.

[00242] Solid particulate composition 402: 3g enterostatin, 3 g microcrystalline
cellulose, 4 g hydroxypropyl methylcellose. |
[00243] Solid particulate composition 403: 5 g enterostatin, 3 g microcrystalline
cellulose, 2 g hydroxypropy! methylcellose.

[00244] Solid particulate composition 404: 3 g enterostatin, 6.95 g microcrystalline
cellulose, 0.05g silicon dioxide.

[00245] Solid particulate composition 405: 3 g enterostatin, 3 g hydroxypropyl!
methylcellose.

[00246] Solid particulate composition 406: 3 g enterostatin, 5 g polyethylene glycol
8000, 2 g hydroxypropyl methylcellose.

[00247] Solid particulate composition 407: 3g enterostatin, 7 g lactose.
[00248] Solid particulate composition 408: 3 g enterostatin, 6 g mannitol, I g

hydroxypropyl methylcellose.

[00249] Solid particulate composition 409: 3 g enterostatin, 4 g calcium phosphate
tribasic, 3 g hydroxypropyl methylcellose.

[00250] Solid particulate composition 410: 3 g enterostatin, 3 g calcium phosphate
tribasic, 2 g hydroxypropyl methylcellose. .
[00251] Solid particulate composition 411: 2 g enterostatin, 4 g calcium sulfate, 3 g
hydroxypropyl methylcellose.

{00252] Solid particulate composition 412: 3 g enterostatin, 4 g calcium sulfate, 0.05

g silicon dioxide.

5.5 Example 5: Solid Dispersions of Enterostatin

[00253] The present example provides non-hygroscopic solid dispersions of
enterostatin according to the invention.

[00254] Solid dispersions of this example are prepared by adding the active ingredient
to melted PEG 8000 at about 67°C with stirring. Microcrystalline cellulose is then added

with further stirring. Incubation under reduced pressure at about 40°C yields the solid

dispersionsof the invention.
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[00255] Solid dispersion 501

microcrystalline cellulose.

[00256] Solid dispersion 502

microcrystalline cellulose.

[00257] Solid dispersion 503

microcrystalline cellulose.

[00253] Solid dispersion 504

calcium phosphate anhydrous.

{00259] Solid dispersion 505

calcium phosphate anhydrous.

[00260] Solid dispersion 506

calcium phosphate anhydrous.

[00261] Solid dispersion 507

sulfate.

[00262] Solid dispersion 508

sulfate.

[00263] Solid dispersion 509

calcium sulfate.

[00264] ' Solid dispersion 510
silicate.

[00265] Solid dispersion 511

silicate. ;

[00266] Solid dispersion 512
calcium silicate.

[00267] Solid dispersion 513

powdered cellulose.

[90268] Solid dispersion 514

powderedcellulose.

[00269] Solid dispersion 515

powderedcellulose.

[00270] Solid dispersion 516

dextrose.

{00271] Solid dispersion 517

dextrose.

PCT/US2006/047516

2.5 mg enterostatin, 72.5 mg PEG 8000, 25 mg

5.0 mg enterostatin, 70.0 mg PEG 8000, 25 mg

10.0 mg enterostatin, 67.5 mg PEG 8000, 25 mg

2.5 mg enterostatin, 72.5 mg PEG 8000, 25 mg dibasic

5.0 mg enterostatin, 70.0 mg PEG 8000, 25 mg dibasic

10.0 mg enterostatin, 67.5 mg PEG 8000, 25 mg dibasic

2.5 mg enterostatin, 72.5 mg PEG 8000, 25 mg calcium —

5.0 mg enterostatin, 70.0 mg PEG 8000, 25 mg calcium

10.0 mg enterostatin, 67.5 mg PEG 8000, 25 mg

2.5 mg enterostatin, 72.5 mg PEG 8000, 25 mg calcium

5.0 mg enterostatin, 70.0 mg PEG 8000, 25 mg calcium

10.0 mg enterostatin, 67.5 mg PEG 8000, 25 mg

2.5 mg enterostatin, 72.5 mg PEG 8000, 25 mg

5.0 mg enterostatin, 70.0 mg PEG 8000, 25 mg

10.0 mg enterostatin, 67.5 mg PEG 8000, 25 mg

2.5 mg enterostatin, 72.5 mg PEG 8000, 25 mg

5.0 mg enterostatin, 70.0 mg PEG 8000, 25 mg

49

4687



4688

WO 2007/0703562

[00272]

dextrose.

[00273]

100274]

[00275]

lactitol.

[00276]

mannitol.

[00277]

mannitol.

[00278]

mannitol.

[00279]

Solid dispersion 518

Solid dispersion 519

Solid dispersion 520

Solid dispersion 521

Solid dispersion 522

Solid dispersion 523

Solid dispersion 524

PCT/US2006/047516

10.0 mgenterostatin, 67.5 mg PEG 8000, 25 mg

2.5 mg enterostatin, 72.5 mg PEG 8000, 25 mglactitol.

5.0 mg enterostatin, 70.0 mg PEG 8000, 25 mglactitol.

10.0 mg enterostatin, 67.5 mg PEG 8000, 25 mg

2.5 mg enterostatin, 72.5 mg PEG 8000, 25 mg

5.0 mg enterostatin, 70.0 mg PEG 8000, 25 mg

10.0 mgenterostatin, 67.5 mg PEG 8000, 25 mg

All publications, patents and patent applications cited in this specification are

herein incorporated by reference as if each individual publication or patent application were

specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example for
purposesofclarity of understanding,it will be readily apparent to those of ordinary skill in
the art in light of the teachings of this invention that certain changes and modifications may
be made thereto without departing from the spirit or scope of the appendedclaims.
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CLAIMS

Whatis claimed is:

1. A non-hygroscopic pharmaceutical composition comprising enterostatin, or a salt or

solvate thereof, and a non-hygroscopic additive.

2. The non-hygroscopic pharmaceutical composition of Claim 1 wherein said

enterostatin is a peptide having an aminoacid selected from the group consisting of APGPR

(SEQ ID NO:1), VPDPR (SEQ ID NO:2) and VPGPR (SEQ ID NO:3).

3. The non-hygroscopic pharmaceutical composition of Claim 1 wherein said

enterostatin is a peptide having amino acid sequence APGPR (SEQ ID NO:1).

4. The non-hygroscopic pharmaceutical composition of Claim 1 wherein said

enterostatin is a peptide having amino acid sequence VPDPR (SEQ ID NO:2).

5. _ The non-hygroscopic pharmaceutical composition of Claim 1 wherein said

enterostatin is a peptide having amino acid sequence VPGPR (SEQ ID NO:3).

6. The non-hygroscopic pharmaceutical composition form of Claim 1 wherein said non-

hygroscopic additive is selected from the group consisting of dibasic calcium phosphate

anhydrous, calcium sulfate, calcium silicate, powdered cellulose, dextrose, lactitol, mannitol
and a mixture thereof,

7. The non-hygroscopic pharmaceutical composition of Claim 1 comprising a solvate of

the enterostatin.

8. The non-hygroscopic pharmaceutical composition of Claim 1 comprising a hydrate of

the enterostatin.

9, The non-hygroscopic pharmaceutical composition of Claim 1 comprising an

enterostatin salt.

10. The non-hygroscopic pharmaceutical composition of Claim 9 wherein said

enterostatin salt is selected from the group consisting of enterostatin chloride, enterostatin

acetate, enterostatin sulfate and enterostatin phosphate.
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11. The non-hygroscopic pharmaceutical composition of Claim 9 wherein said
enterostatin salt is enterostatin chloride.

12. The non-hygroscopic pharmaceutical composition of Claim 9 wherein said

enterostatin salt is enterostatin acetate.

13. The non-hygroscopic pharmaceutical compositionof Claim 9 wherein said
enterostatin salt is enterostatin sulfate.

14. The non-hygroscopic pharmaceutical composition of Claim 9 wherein said
enterostatin salt is enterostatin phosphate.

15. The non-hygroscopic pharmaceutical composition of Claim 1 that adsorbsless than

30% water, by weight, from 5 to 95% relative humidity.

16. The non-hygroscopic pharmaceutical composition of Claim | that desorbs less than

30% water, by weight, from 95 to 5% relative humidity.

17. The non-hygroscopic pharmaceutical composition of Claim 1 that adsorbsless than
30% water, by weight, from 5 to 95% relative humidity and that desorbs less than 30% water,

by weight, from 95 to 5% relative humidity.

18. A non-hygroscopic pharmaceutical composition comprising an enterostatin within a

non-hygroscopic shell.

19. The non-hygroscopic pharmaceutical composition of claim 18 wherein said shell is

capable of releasing said enterostatin when administered to a subject.

20, The non-hygroscopic pharmaceutical composition of Claim 18 wherein said
enterostatin is a peptide having an amino acid selected from the group consisting of APGPR

(SEQ ID NO:1), VPDPR (SEQ ID NO:2) and VPGPR (SEQ ID NO:3).

21, The non-hygroscopic pharmaceutical composition of Claim 18 wherein said non-

hygroscopic shell comprises a matrix forming material selected from non-hygroscopic matrix
is selected from the group consisting of gelatins, such as type A gelatins and type B gelatins,

celluloses, such as hydroxypropyl methylcellulose, starches and gum acacia.
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22. A non-hygroscopic pharmaceutical composition comprising a non-hygroscopic solid
dispersion of enterostatin, or a salt thereof.

23. The non-hygroscopic pharmaceutical composition of Claim 22 wherein said

enterostatin is a peptide having an aminoacid selected from the group consisting of APGPR
(SEQ ID NO:1), VPDPR (SEQ ID NO:2) and VPGPR (SEQ ID NO:3).

24. The non-hygroscopic pharmaceutical composition of Claim 22 wherein said solid

dispersion comprises hydroxyethylcellulose, HPC, HPMC, HPMCphthalate, PVP, PEG,
polyglycolized glycerides, cyclodextrins and carbomers.

25. The non-hygroscopic pharmaceutical composition of Claim 22 comprising an
enterostatin salt.

26. The non-hygroscopic pharmaceutical composition of Claim 25 wherein said
enterostatin salt is selected from the group consisting of enterostatin chloride, enterostatin

acetate, enterostatin sulfate and enterostatin phosphate.

27. A method oftreating or preventing a condition related to enterostatin deficiency,

comprising the step of administering to a subject in need thereof an effective amount ofa
pharmaceutical composition according to Claim 1, 18 or 22.

28. The method of Claim 27 wherein said condition is selected from the group consisting

of overweight, obesity, hypertension, dyslipidemia, type 2 diabetes, coronary heart disease,
stroke, gallbladder disease, osteoarthritis, sleep apnea and respiratory problems and cancer.

29. The method of Claim 28 wherein said condition is obesity.

30. A method of suppressing appetite for fat in a subject in need thereof, comprising the

step of administering to the subj ect an effective amount of a pharmaceutical composition

according to Claim 1, 18 or 22.
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sequence listing 11640-003-228.txt
SEQUENCE LISTING

<110> Rubin, Byron

<120> NON-HYDROSCOPIC ENTEROSTATIN FORMULATION

<130> 11640-003-228

<140> To be Assigned
_<141> 2006-12-12

<150> 60/650, 208
<151> 2005-12-13

<160> 3

<170> FastSEQ for Windows version 4.0

<210> 1
<211> 5
<212> PRT
<213> Homo sapiens

<40G> 1

Ala Pro Gly Pro Arg

<210> 2
<211> 5
<212> PRT
<213> Rat

<400> 2.

Val Pro Asp Pro Ars1

<Z10> 3
<211> 5
<212> PRT
<213> Rat

<400> 3

Val Pro Gly Pro arg1

Page 1
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METHODS AND COMPOSITIONS FOR TREATMENT OF SLEEP APNEA

RELATED APPLICATIONS

This application claims priority to U.S. provisional application serial no.

60/800,721, filed May 15, 2006, entitled “METHODS AND COMPOSITIONS FOR

TREATMENTOF SLEEP APNEA”to Given e¢ ai. The disclosure of the above

referenced application is incorporated by reference herein.

FIELD

Provided herein are methods for treatment of sleep apnea, including, obstructive

sleep apnea (OSA) and central sleep apnea (CSA) by administering an endothelin

antagonist or a pharmaceutically acceptable salt thereof to a patient in need thereof.
BACKGROUND

Apneais the cessation ofbreathing. Sleep apneais defined as repetitive

occurrences of cessation or diminution of airflow (apnea or hypopnea during sleep), with
consequent oxygen desaturation and arousal. Apneais the cessation of airflow forat
least 10 seconds, while hypopnea is defined as a 30% or greater reductionin airflow,

lasting 10 seconds or more with oxygen desaturation or EEG (electroencephalogram)

evidence of arousal. Sleep apnea can be obstructive (upper airway blockage despite
airflow drive), central (decreased respiratory center output), or mixed. Obstructive sleep
apnea (OSA)is characterized by preserved and increased respiratory effort despite partial
or complete occlusion of the upper airway. Central sleep apnea (CSA)is the absence of

both respiratory efforts and airflow. The most commoncausefor sleep apneais airway
obstruction. Rarely, sleep apnea is due to primary brain stem medullary failure caused by
neurologic medullary depression, which mayresult from poliomyelitis, tumors of the

posterior fossa, or idiopathic failure of central (brain stem) breathing control in which

patients may breathe insufficiently or not at all except when fully awake. Mixed apnea
starts as central apnea, quickly followed by thoracoabdominal movements and upper
airway obstruction. Mixed apnea occurs more often than central but less often than

obstructive apnea.

The severity of sleep apnea is defined by the apnea-hypopneaindex (AHD), which

is the numberofapneic and hypopneic events per hour of sleep. OSA is frequently seen
in obese individuals even in the absence of other coexisting disease. In contrast, CSA is
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primarily seen in patients with heart failure, but may also occur in healthy people during
normal sleep, especially at altitude. Sleep apnea is a commonsleep disorder that affects
over twelve million (12,000,000) people in the United States.

Therefore, there is continuing need for developing efficient treatments for sleep

apnea.

SUMMARY

In one embodiment, provided herein are methodsfortreating sleep apnea by

administering a compoundthat has activity as an endothelin antagonist, such as an

endothelin A antagonist. In certain embodiments, methods provided herein encompass

administering sitaxsentan or a pharmaceutically acceptable salt thereof to a patient in
need of such treatment.

Also providedare articles of manufacture containing packaging material, the

endothelin antagonist compound, such as sitaxsentan or a pharmaceutically accepted salt
thereof and a label that indicates that the compound, such as sitaxsentan or a

pharmaceutically accepted salt thereof is used for treating sleep apnea.
DETAILED DESCRIPTION

DEFINITIONS

Unless defined otherwise,all technical and scientific terms used herein have the

same meaning as is commonly understood by oneofordinary skill in theart. All patents,

applications, published applications and other publications are incorporated by reference
in their entirety. In the eventthat there are a plurality of definitions for a term herein,

those in this section prevail unless stated otherwise.

As used herein, “sleep apnea” is defined as repetitive occurrences of cessation or

diminution of airflow (apnea or hypopnea during sleep), with consequent oxygen

desaturation and arousal. Sleep apnea can be obstructive (upper airway blockage despite

airflow drive), central (decreased respiratory center output), or mixed. Obstructive sleep

apnea (OSA)is characterized by preserved and increased respiratory effort despite partial
or complete occlusion of the upper airway. Central sleep apnea (CSA)is the absence of

both respiratory efforts and airflow.

Asused herein, an endothelin agonist is a compoundthat potentiates or exhibits a

biological activity associated with or possessed by an endothelin peptide.
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As used herein, an endothelin antagonist is a compoundthat inhibits endothelin-

mediated physiological responses. The antagonist may act by interfering with the
interaction of the endothelin with an endothelin-specific receptor or by interfering with

the physiological responseto orbioactivity of an endothelin isopeptide.
As used herein “sitaxsentan” refers to N-(4-chloro-3-methy]-5-isoxazolyl)-2-[2-

methyl-4,5-(methylenedioxy)phenylacetyl]-thiophene-3-sulfonamide. Sitaxsentanis
also known as TBC11251. Other chemical namesfor sitaxsentan include 4-chloro-3-

methyl-5-(2-(2-(6-methylbenzo[d][1,3]dioxol-5-yl)acetyl)-3-

thienylsulfonamido)isoxazole and N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-

(methylenedioxy)-6-methylphenylacety1!]-thiophene-3-sulfonamide. The chemical
structures of sitaxsentan and sitaxsentan sodium salt are described elsewhere herein.

As used herein "subject" is an animal, such as a mammal, including human, such

as a patient.

As used herein, and unless otherwise specified, the terms“treat,”“treating” and

“treatment” contemplate an action that occurs while a patient is suffering from the

specified disease or disorder, which reduces the severity of the disease or disorder, or
retards or slows the progression of the disease or disorder. Treatment also encompasses

any pharmaceutical use of the compositions herein, such as use for treating sleep apnea.
As used herein, amelioration of the symptomsofa particular disorder by

administration of a particular pharmaceutical composition refers to any lessening,

whether permanent or temporary, lasting or transient that can be attributed to or
associated with administration of the composition.

Asused herein, unless otherwise specified, the terms “prevent,” “preventing”

and “prevention” contemplate an action that occurs before a patient begins to suffer from

the specified disease or disorder, which inhibits or reduces the severity of the disease or
disorder.

As used herein, and unless otherwise indicated, the terms “manage,” “managing”

and “management” encompass preventing the recurrence ofthe specified disease or

disorder in a patient who has already suffered from the disease or disorder, and/or

lengthening the time that a patient who has suffered from the disease or disorder remains
in remission. The terms encompass modulating the threshold, development and/or
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duration of the disease or disorder, or changing the way that a patient respondsto the

disease or disorder.

As used herein, and unless otherwise specified, the terms “therapeutically

effective amount” and “effective amount” of a compound mean an amountsufficient to

provide a therapeutic benefit in the treatment, prevent and/or managementofa disease,
to delay or minimize one or more symptomsassociated with the disease or disorder to be
treated. The terms “therapeutically effective amount” and “effective amount” can

encompass an amountthat improves overall therapy, reduces or avoids symptoms or
causes of disease or disorder, or enhances the therapeutic efficacy of another therapeutic

agent.

Asused herein, and unless otherwise specified, the term “prophylactically

effective amount” of a compound means an amountsufficient to prevent a disease or

disorder, or one or more symptomsassociated with the disease or disorder, or prevent its
recurrence. The term “prophylactically effective amount” can encompass an amount that

improves overall prophylaxis or enhances the prophylactic efficacy of another
prophylactic agent.

The terms “co-administration” and “in combination with” include the

administration of two therapeutic agents either simultaneously, concurrently or

sequentially with no specific time limits. In one embodiment, both agents are present in
the cell or in the patient’s body at the same timeor exert their biological or therapeutic
effect at the same time. In one embodiment, the two therapeutic agents are in the same

composition or unit dosage form. In another embodiment, the two therapeutic agents are
in separate compositions or unit dosage forms.

Methods Of Treatment

Sleep apnea is characterized by repetitive upper airway obstruction with ensuing
cyclical hypoxemia, or a decreased level of oxygen in the blood. Hypoxemia induces
endothelial cells to produce increased endothelin (see, Kourembanaset al., Hypoxia
induces endothelin gene expression and secretion in cultured human endothelium. J Clin
Invest. 1991;88:1054-1057; Rakugief al., Evidence for endothelin-1 release from
resistance vessels of rats in response to hypoxia, Biochem Biophys Res Commun.

1990;169:973-977; Kanagyef al., Role of endothelin in intermittent hypoxia-induced

hypertension, Hypertension 2001, 37, 511-515; Allahdadier al., Augmented Endothelin
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Vasoconstriction in intermittent hypoxia-induced hypertension, Hypertension 2005, 45

(part2), 705-709; and Philips e¢ al., Effects of obstructive sleep apnea on endothelin-1
and blood pressure, J. Hypertens 1999, 17:61-66). In the.methods provided herein the
symptomsassociated sleep apnea/hypoapneaare treated, prevented or ameliorated by
administering an endothelin antagonist, such as sitaxsentan ora pharmaceutically active
derivative thereof. Several endothelin antagonists are known in the art and include, but

are not limited to a fermentation product of Streptomyces misakiensis, designated BE-

18257B whichis a cyclic pentapeptide, cyclo(D-Glu-L-Ala-allo-D-lle-L-Leu-D-Trp);

cyclic pentapeptides related to BE-18257B, such as cyclo(D-Asp-Pro-D-Val-Leu-D-Trp)
(BQ-123) (see, U.S. Pat. No. 5,114,918 to Ishikawa et al; see, also, EP Al 0 436 189 to
BANYU PHARMACEUTICAL CO., LTD (Oct. 7, 1991)); and other peptide and non-

peptidic ETA antagonists have been identified in, for example., U.S. Pat. Nos. 6,432,994;
6,683,103; 6,686,382; 6,248,767; 6,852,745; 5,783,705; 5,962,490; 5,594,021; 5,571821;
5,591,761; 5,514,691. 5,352,800, 5,334,598, 5,352,659, 5,248,807, 5,240,910,
5,198,548, 5,187,195, 5,082,838, 6,953,780, 6,946,481, 6,852,745, 6,835,741, 6,673,824,
6,670,367, 6,670,362, ). These include other cyclic pentapeptides, acyltripeptides,
hexapeptide analogs, certain anthraquinone derivatives, indanecarboxylic acids, certain
N-pyriminylbenzenesulfonamides, certain benzenesulfonamides, and certain
naphthalenesulfonamides (Nakajimaef al. (1991) J. Antibiot. 44:1348-1356; Miyata et
al. (1992) J. Antibiot. 45:74-8; Ishikawaet al. (1992) J .Med. Chem. 35:2139-2142; U.S.
Pat. No. 5,114,918 to Ishikawaef al.; EP Al 0 569 193; EP Al 0 558 258; EP Al 0 436
189 to BANYU PHARMACEUTICALCO., LTD (Oct. 7, 1991); Canadian Patent

Application 2,067,288; Canadian Patent Application 2,071,193; U.S. Pat. No. 5,208,243;
U.S. Pat. No. 5,270,313; U.S. Pat. No. 5,612,359, U.S. Pat. No. 5,514,696, U.S. Pat. No.

5,378,715; Cody et al. (1993) Med. Chem. Res. 3:154-162; Miyata et al. (1992) J.
Antibiot 45:1041-1046; Miyata et al. (1992) J. Antibiot 45:1029-1040, Fujimotoet al.

(1992) FEBS Lett. 305:41-44; Oshashief al. (1002) J. Antibiot 45:1684-1685; EP Al 0
496 452; Clozel et al. (1993) Nature 365:759-761, International Patent Application
W093/08799; Nishikibe ef al. (1993) Life Sci. 52:717-724; and Benigniet al. (1993)

Kidney Int. 44:440-444). Numerous sulfonamides that are endothelin peptide antagonists
are also described in U.S. Pat. Nos. 5,464,853, 5,594,021, 5,591,761, 5,571,821,
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5,514,691, 5,464,853, International PCT application No.96/31492 and International PCT

application No. WO 97/27979.

Further endothelin antagonists described in the following documents,

incorporated herein by reference in their entirety, are exemplary of those contemplated
for use in methods provided herein: U.S. Pat. No. 5,420,123; U.S. Pat. No. 5,965,732;

USS. Pat. No. 6,080,774; U.S. Pat. No. 5,780,473; U.S. Pat. No. 5,543,521; WO

96/06095; WO 95/08550; WO 95/26716; WO 96/11914; WO 95/26360; EP 601386; EP

633259; U.S. Pat. No. 5,292,740; EP 510526; EP 526708; WO 93/25580; WO 93/23404;

WO 96/04905; WO 94/21259; GB 2276383; WO 95/03044; EP 617001; WO 95/03295;

GB 2275926; WO 95/08989; GB 2266890; EP 496452; WO 94/21590; WO 94/21259;

GB 2277446; WO 95/13262; WO 96/12706; WO 94/24084; WO 94/25013; U.S.Pat.

No.5,571,821; WO 95/04534; WO 95/04530; WO 94/02474; WO 94/14434; WO

96/07653; WO 93/08799; WO 95/05376; WO 95/12611; DE 4341663; WO 95/15963;

WO 95/15944; EP 658548; EP 555537; WO 95/05374; WO 95/05372; U.S. Pat. No.

5,389,620; EP 628569; JP 6256261; WO 94/03483; EP 552417; WO 93/21219; EP

436189; WO 96/11927; JP 6122625; JP 7330622; WO 96/23773; WO 96/33170; WO

96/15109; WO 96/33190; U.S. Pat. No. 5,541,186; WO 96/19459; WO 96/19455; EP

713875; WO 95/26360; WO 96/20177; JP 7133254; WO 96/08486; WO 96/09818; WO

96/08487; WO 96/04905; EP 733626; WO 96/22978; WO 96/08483; JP 8059635; JP

7316188; WO 95/33748; WO 96/30358; U.S. Pat. No. 5,559,105; WO 95/35 107; JP

7258098; U.S. Pat. No. 5,482,960; EP 682016; GB 2295616; WO 95/26957; WO

95/33752; EP 743307; and WO 96/31492; such as the following compounds described in

the recited documents: BQ-123 (Ihara, M., et al., "Biological Profiles of Highly Potent

Novel Endothelin Antagonists Selective for the ET, Receptor", Life Sciences, Vol. 50(4),

pp. 247-255 (1992)); PD 156707 (Reynolds,E., et al., "Pharmacological
Characterization of PD 156707, an Orally Active ET, Receptor Antagonist", The

Journal ofPharmacology and Experimental Therapeutics, Vol. 273(3), pp- 1410-1417

(1995)); L-754,142 (Williams, D. L., et al., "Pharmacology of L-754,142, a Highly

Potent, Orally Active, Nonpeptidyl Endothelin Antagonist”, The Journal of

Pharmacology and Experimental Therapeutics, Vol. 275(3), pp- 1518-1526 (1995)); SB
209670 (Ohlstein, E. H., ef al., "SB 209670, a rationally designed potent nonpeptide

endothelin receptor antagonist", Proc. Nail. Acad. Sci. USA, Vol. 91, pp. 8052-8056
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(1994)); SB 217242 (Ohistein, E. H., et al., "Nonpeptide Endothelin Receptor
Antagonists. VI:Pharmacological Characterization of SB 217242, A Potent and Highly
Bioavailable Endothelin Receptor Antagonist", The Journal afPharmacology and

Experimental Therapeutics, Vol. 276(2), pp. 609-615 (1996)); A-127722 (Opgenorth, T.
J., et al., "Pharmacological Characterization of A-~127722: An Orally Active and Highly
Potent E.sub.TA -Selective Receptor Antagonist", The Journal ofPharmacology and

Experimental Therapeutics, Vol. 276(2), pp.473-481 (1996)); TAK-044 (Masuda,Y., ef
al., "Receptor Binding and Antagonist Properties ofa Novel Endothelin Receptor

Antagonist, TAK-044 {Cyclo [D-a-Aspartyl-3-[(4-Phenylpiperazin-1-yl)Carbonyl]-L-
Alanyl-L- a -Asparty!-D-2-(2-Thienyl)Glycyl-L-Leucyl-D-Tryptophyl]Disodium Salt},
in Human Endothelin, and Endotheling Receptors", The Journal ofPharmacology and

Experimental Therapeutics, Vol. 279(2), pp. 675-685 (1996)); bosentan (Ro 47-0203,
Clozel, M., et al., "Pharmacological Characterization ofBosentan, A New Potent Orally
Active Nonpeptide Endothelin Receptor Antagonist", The Journal ofPharmacology and

Experimental Therapeutics, Vol. 270(1), pp. 228-235 (1994)).
In certain embodiments, the endothelin antagonist for use in the methods

provided herein is selected from BE-18257B; BQ-123; PD 156707; L-754,142; T-0201;
K-8794; PD-156123; PD-156707; PD-160874; PD-180988; S-0139; ZD-1611; BMS-

193884; SB 209670; SB 217242; A-127722; TAK-044; tezosentan; bosentan;

enrasentan; sitaxsentan and a pharmaceutically acceptable derivative thereof. In one

embodiment, provided herein are methods for treatment or amelioration of one or more
symptoms of sleep apnea by administering sitaxsentan or a pharmaceutically acceptable
salt thereof.

The chemica! namefor sitaxsentan is N-(4-chloro-3-methyl-S-isoxazolyl)-2-[2-
methyl-4,5-(methylenedioxy)phenylacety!]-thiophene-3-sulfonamide, and its structural
formula is as follows:

CH3

Cl
{ oNog oO

Sn 5
/ y

Ss oO

sc
Sitaxsentan
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In certain embodiments, the compound for use in the methods provided herein is

an alkali metal salt of sitaxsentan. In one embodiment, the compoundis sitaxsentan,

sodium.

CH; -

oO” ( Sn
Oy 3

~ni .a

/ °.
s >

Oo oO
H3C

Sitaxsentan, sodium

Sitaxsentan sodium is a potent endothelin receptor antagonistthat has oral

bioavailability in several species, a long duration of action, and high specificity for ETA

receptors.

In certain embodiments, sitaxsentan sodium is administered in an amount ranging

from about 20 mgup to about 300 mg per day or about 50 mg up to about 300 mg per

day. In one embodiment, the amountofsitaxsentan sodium administered is about 25 mg,
50 mg, 60 mg, about 70 mg, 75 mg, about 80 mg, 90 mg, about 100 mg, about 150 mg,
about 200 mg, about 250 mg or about 300 mg per day. In one embodiment, the amount

of sitaxsentan sodium administered is 50 mg, about 90 mg, about 100 mg or about 150

mg per day. In one embodiment, the amountof sitaxsentan sodium administered is about
100 mg perday.

Methods of preparation

Sitaxsentan and its sodium salt can be prepared by methods known in the art. An

exemplary method for the preparation is described in Example 1. (Also see, U.S. Patent

Nos. 5,783,705, 5,962,490 and 6,248,767).

Pharmaceutical Compositions And Dosage Forms

Pharmaceutical compositions and dosage forms for use in the methods provided

herein contain an endothelin antagonist, such as sitaxsentan or sitaxsentan, sodium ina

pharmaceutically acceptable carrier and in amounts that are useful in the methods

provided herein. Such methods include treatment of sleep apnea, including hypoapnea.
The endothelin antagonist, such as sitaxsentan or sitaxsentan, sodium for use

herein is formulated into suitable pharmaceutical preparations such as solutions,

suspensions,tablets, dispersible tablets, pills, capsules, powders, sustained release
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formulationsorelixirs, for oral administration or in sterile solutions or suspensions for

parenteral administration, as well as transdermal patch preparation and dry powder
inhalers. The formulation are prepared using techniques and procedures well known in

the art (see, e.g., Ansel Introduction to Pharmaceutical Dosage Forms, Seventh Edition
1999).

In the compositions, effective concentrations of the endothelin antagonist, such as
sitaxsentan or sitaxsentan, sodium is (are) mixed with a suitable pharmaceuticalcarrier

or vehicle. The concentration of the endothelin antagonist, such as sitaxsentan or

sitaxsentan, sodium in the compositions are effective for delivery of an amount, upon
administration, that treats, prevents, or ameliorates one or more of the symptoms of
conditions associated with sleep apnea.

In one embodiment, the compositions are formulated for single dosage or

multiple dosage administration. To formulate a composition, the weight fraction of the
endothelin antagonist, such as sitaxsentan or sitaxsentan sodium is dissolved, suspended,
dispersed or otherwise mixed in a selected vehicle at an effective concentration such that
the treated condition is relieved or ameliorated. Pharmaceutical carriers or vehicles

suitable for administration of the endothelin antagonist, such as sitaxsentan or

sitaxsentan, sodium in the methods provided herein include any such carriers known to
those skilled in the art to be suitable for the particular mode of administration.

In addition, the endothelin antagonist, such as sitaxsentan or sitaxsentan, sodium

may be formulated as the sole pharmaceutically active ingredient in the composition or
may be combined with other active ingredients. Liposomal suspensions, including
tissue-targeted liposomes, mayalso be suitable as pharmaceutically acceptable carriers.
These may be prepared according to methods known to those skilled in the art. For

example, liposome formulations may be prepared as described in U.S. Pat. Nos.
4,522,811; 5,571,534. Briefly, liposomes such as multilamellar vesicles (MLV's) may be
formed by drying down egg phosphatidy] choline and brain phosphatidyl serine (7:3
molarratio) on the inside of a flask. A solution of an active ingredient provided herein
in phosphate buffered saline lacking divalent cations (PBS)is added andthe flask shaken
until the lipid film is dispersed. The resulting vesicles are washed to remove
unencapsulated compound,pelleted by centrifugation, and then resuspended in PBS.
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The endothelin antagonist, such as sitaxsentan or sitaxsentan, sodium is included

in the pharmaceutically acceptable carrier in an amount sufficient to exert desired effect
in the patient treated. The therapeutically effective concentration may be determined
empirically by testing the endothelin antagonist, such as sitaxsentan or sitaxsentan,
sodium in in vitro and in vivo systems known to oneofskill in the art and then

extrapolated therefrom for dosages for humans.
The concentration of the endothelin antagonist, such as sitaxsentan or sitaxsentan,

sodium in the pharmaceutical composition will depend on absorption, inactivation and
excretion rates of the compound, the dosage schedule, and amount administered as well
as other factors known to those of skill in the art.

The composition, shape, and type of dosage forms provided herein will vary
depending on their use. For example, a dosage form used in the acute treatment of a
disease may contain larger amounts of one or more ofthe active ingredients it contains
than a dosage form usedin the chronic treatment of the same disease. Similarly, a
parenteral dosage form may contain smaller amounts of one or moreofthe active
ingredients it contains than an oral dosage form used to treat the same disease. These
and other ways in which specific dosage forms provided herein will vary from one
another will be readily apparentto those skilled in the art. See, e.g., Remington's

Pharmaceutical Sciences, 20th ed., Mack Publishing, Easton PA (2000).

In certain embodiments, the therapeutically effective dosage produces a serum

concentration of active ingredient of from about 0.1 ng/ml to about 50-100 pg/ml.

Pharmaceutical dosage unit forms are prepared to provide from about 20 mgto about

300 mg and from about 25 to about 200 mg,or from about 25 up to about 100 mgof the
essential active ingredient or a combination of essential ingredients per dosage unit form.

Theactive ingredient may be administered at once, or may be divided into a
numberof smaller doses to be administered at intervals of time. It is understoodthat the

precise dosage and duration of treatment is a function of the disease being treated and
may be determined empirically using known testing protocols or by extrapolation from
in vivo or in vitro test data. It is to be noted that concentrations and dosage values may

also vary with the severity of the condition to be alleviated. It is to be further understood
that for any particular subject, specific dosage regimens should be adjusted over time
according to the individual need and the professional judgment of the person

-10-
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administering or supervising the administration ofthe compositions, and that the
concentration ranges set forth herein are exemplary only and are not intendedto limit the
scope or practice of the compositions provided herein.

Thus, effective concentrations or amount of the endothelin antagonist, such as
sitaxsentan or sitaxsentan, sodium is mixed with a suitable pharmaceutical carrier or

vehicle for systemic, topical or local administration to form the pharmaceutical
composition. The endothelin antagonist, such as sitaxsentan or sitaxsentan, sodium is
included in an amounteffective for treating or preventing sleep apnea.

The compositions are intended to be administered by a suitable route, including
orally, parenterally, rectally, topically and locally. The endothelin antagonist, such as
sitaxsentan or sitaxsentan, sodium is formulated and administered in unit-dosage forms

such as tablets, capsules, pills, powders, granules, sterile parenteral solutions or

suspensions, and oral solutions or suspensions, and oil-water emulsions containing
suitable quantities of the active ingredient or multiple-dosage forms. Unit-dose forms as
used herein refers to physically discrete units suitable for human and animal subjects and

packaged individually as is known in theart. Each unit-dose contains a predetermined
quantity of the therapeutically active compound sufficient to produce the desired
therapeutic effect, in association with the required pharmaceutical carrier, vehicle or
diluent. Examples of unit-dose forms include ampoules and syringes and individually

packagedtablets or capsules. Unit-dose forms may be administered in fractions or
multiples thereof. A multiple-dose form is a plurality of identical unit-dosage forms
packagedin a single container to be administered in segregated unit-dose form.
Examples of multiple-dose forms include vials, bottles of tablets or capsules or bottles of
pints or gallons. Hence, multiple dose form is a multiple of unit-doses which are not
segregated in packaging.

Lactose-free compositions provided herein can contain excipients that are well
knownin the art and are listed, for example, in the U.S. Pharmacopeia (USP) 25-NF20

(2002). In general, lactose-free compositions contains active ingredients, a binder/filler,
and a lubricant in pharmaceutically compatible and pharmaceutically acceptable
amounts. Particular lactose-free dosage forms contain active ingredients,

microcrystalline cellulose, pre-gelatinized starch, and magnesium stearate.

-j1-
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Further provided are anhydrous pharmaceutical compositions and dosage forms

comprising active ingredients, since water can facilitate the degradation of some
compounds. For example, the addition of water (e.g., 5%) is widely accepted in the

pharmaceuticalarts as a means of simulating long-term storage in order to determine
characteristics such as shelf-life or the stability of formulations over time. See, e.g., Jens

T. Carstensen, Drug Stability: Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY,

1995, pp. 379-80. In effect, water and heat accelerate the decomposition of some

compounds. Thus,the effect of water on a formulation can be ofgreat significance since
moisture and/or humidity are commonly encountered during manufacture, handling,

packaging, storage, shipment, and use of formulations.

Anhydrous pharmaceutical compositions and dosage forms provided herein can

be prepared using anhydrous or low moisture containing ingredients and low moisture or

low humidity conditions.

An anhydrous pharmaccutical composition should be prepared and stored such

that its anhydrousnature is maintained. Accordingly, anhydrous compositions are

generally packaged using materials known to prevent exposure to water such that they
can be includedin suitable formulary kits. Examples of suitable packaging include, but

are not limited to, hermetically sealed foils, plastics, unit dose containers(e.g., vials),

blister packs, and strip packs.

a. Compositions for Oral Administration

Oral pharmaceutical dosage formsare either solid, gel or liquid. The solid dosage
formsare tablets, capsules, granules, and bulk powders. Typesoforaltablets include

compressed, chewable lozenges and tablets which may be enteric-coated, sugar-coated or
film-coated. Capsules may be hard or soft gelatin capsules, while granules and powders

may be provided in non-effervescent or effervescent form with the combination of other
ingredients knownto those skilled in the art. Such dosage forms contain predetermined
amounts of active ingredients, and may be prepared by methods of pharmacy well known

to those skilled in the art. See generally, Remington's Pharmaceutical Sciences, 20th

ed., Mack Publishing, Easton PA (2000).

In certain embodiments, the formulations are solid dosage forms, such as

capsules ortablets. The tablets, pills, capsules, troches and the like can contain any of the
following ingredients, or conjugates of a similar nature: a binder;a filler, a diluent; a

-12-
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disintegrating agent; a lubricant; a glidant; a sweetening agent; and a flavoring agent.
Examples of excipients that can be used in oral dosage forms provided herein include,
but are not limited to, binders, fillers, disintegrants, and lubricants. Binders suitable for

use in pharmaceutical compositions and dosage forms include, but are not limited to,
corn starch, potato starch, or other starches, gelatin, natural and synthetic gums such as
acacia, sodium alginate, alginic acid, other alginates, powdered tragacanth, guar gum,
cellulose and its derivatives (e.g., ethyl cellulose, cellulose acetate, carboxymethyl

cellulose calcium, sodium carboxymethy! cellulose), polyvinyl pyrrolidone, methyl

cellulose, pre-gelatinized starch, hydroxypropyl methyl cellulose, (¢.g., Nos. 2208, 2906,
2910), microcrystalline cellulose, and mixtures thereof.

Suitable forms of microcrystalline cellulose include, but are not limited to, the

materials sold as AVICEL-PH-101, AVICEL-PH-103, AVICEL RC-581, AVICEL-PH-

105 (available from FMC Corporation, American Viscose Division, Avicel Sales,
Marcus Hook, PA), and mixtures thereof. An specific binder is a mixture of

microcrystalline cellulose and sodium carboxymethy]cellulose sold as AVICEL RC-
581. Suitable anhydrous or low moisture excipients or additives include AVICEL-PH-

103 and Starch 1500 LM.

Examplesoffillers suitable for use in the pharmaceutical compositions and

dosage forms disclosed herein include, but are not limited to, talc, calcium carbonate
(e.g., granules or powder), microcrystalline cellulose, powdered cellulose, dextrates,
kaolin, mannitol, silicic acid, sorbitol, starch, pre-gelatinized starch, and mixtures
thereof. The binderor filler in pharmaceutical compositions herein is present in from

about 50 to about 99 weight percent of the pharmaceutical composition or dosage form.

Disintegrants are used in the compositions provided herein to provide tablets that
disintegrate when exposed to an aqueous environment. Tablets that contain too much
disintegrant may disintegrate in storage, while those that contain too litthe may not
disintegrate at a desired rate or under the desired conditions. Thus, a sufficient amount
of disintegrant that is neither too much nortoolittle to detrimentally alter the release of
the active ingredients should be used to form solid oral dosage forms provided herein.
The amountofdisintegrant used varies based upon the type of formulation, andis readily

discernible to those of ordinary skill in the art. Typical pharmaceutical compositions

-13-
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contain from about 0.5 to about 15 weight percent of disintegrant, or from about | to

about 5 weight percent of disintegrant.

Disintegrants that can be used in pharmaceutical compositions and dosage forms

provided herein include, but are not limited to, agar-agar, alginic acid, calcium
carbonate, microcrystalline cellulose, croscarmellose sodium, crospovidone,polacrilin

potassium, sodium starch glycolate, potato or tapioca starch, other starches, pre-
gelatinized starch, other starches, clays, other algins, other celluloses, gums, and
mixtures thereof.

Lubricants that can be used in pharmaceutical compositions and dosage forms

provided herein include, but are not limited to, calcium stearate, magnesium stearate,
mineral oil, light mineral oil, glycerin, sorbitol, mannitol, polyethylene glycol, other

glycols, stearic acid, sodium lauryl sulfate, talc, hydrogenated vegetable oil (e.g., peanut
oil, cottonseed oil, sunfloweroil, sesameoil, olive oil, corn oil, and soybeanoil), zine

stearate, ethyl oleate, ethyl laureate, agar, and mixtures thereof. Additional lubricants
include, for example, a syloid silica gel (AEROSIL®200, manufactured by W.R. Grace

Co. of Baltimore, MD), a coagulated aerosol of synthetic silica (marketed by Degussa

Co. of Plano, TX), CAB-O-SIL (a pyrogenic silicon dioxide product sold by CabotCo. ,
of Boston, MA), and mixtures thereof. If used at all, lubricants are used in an amount of
less than about 1 weight percent of the pharmaceutical compositions or dosage forms

into which they are incorporated.

If oral administration is desired, the endothelin antagonist, such as sitaxsentan or

sitaxsentan, sodium could be provided in a composition that is formulated as enteric

coating tablets, sugar-coated tablets, film-coated tablets or multiple compressed tablets.
Enteric coating tablets protect the active ingredient from the acidic environment of the

stomach. Sugar-coated tablets are compressed tablets to which different layers of

pharmaceutically acceptable substances are applied. Film-coated tablets are compressed
tablets which have been coated with a polymeror other suitable coating. Muitiple

compressed tablets are compressed tablets made by more than one compression cycle

utilizing the pharmaceutically acceptable substances previously mentioned. Coloring
agents may also be used in the above dosage forms. Flavoring and sweetening agents are
used in compressed tablets, sugar-coated, multiple compressed and chewabletablets.
Flavoring and sweetening agents are especially useful in the formation of chewable
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tablets and lozenges. The composition may also be formulated in combination with an
antacid or other such ingredient.

Whenthe dosage unit form is a capsule, it can contain, in addition to material of

the above type, a liquid carrier such as a fatty oil. In a gelatin capsule, the solution or
suspension containing the endothelin antagonist, such as sitaxsentan or sitaxsentan,
sodium, in for example propylene carbonate, vegetable oils or triglycerides,is
encapsulated in the capsule. Such solutions, and the preparation and encapsulation
thereof, are disclosed in U.S. Pat. Nos. 4,328,245; 4,409,239; and 4,410,545.

The active ingredient can also be mixed with other active materials which do not

impair the desired action, or with materials that supplementthe desired action, such as
antacids, H2 blockers, and diuretics. Higher concentrations, up to about 98% by weight
of the active ingredient may be included.

Liquid oral dosage forms include aqueoussolutions, emulsions, suspensions,
solutions and/or suspensions reconstituted from non-effervescent granules and
effervescent preparations reconstituted from effervescent granules. Aqueous solutions
include, for example, elixirs and syrups. Elixirs are clear, sweetened, hydroalcoholic

preparations. Pharmaceutically acceptable carriers used in elixirs include solvents.
Syrupsare concentrated aqueous solutions of a sugar, for example,. sucrose, and may
contain a preservative.

An emulsion is a two-phase system in which oneliquid is dispersed in the form

of small globules throughout anotherliquid. Pharmaceutically acceptable carriers used
in emulsions are non-aqueousliquids, emulsifying agents and preservatives.

Suspensions use pharmaceutically acceptable suspending agents and preservatives.
Pharmaceutically acceptable substances used in non-effervescent granules, to be
reconstituted into a liquid oral dosage form, include diluents, sweeteners and wetting

agents. Pharmaceutically acceptable substances used in effervescent granules, to be
reconstituted into a liquid oral dosage form, include organic acids and a source of carbon

dioxide. Coloring and flavoring agents are used in all of the above dosage forms.
Solvents include glycerin, sorbitol, ethyl alcohol and syrup. Examples of

preservatives include glycerin, methyl and propylparaben, benzoic add, sodium benzoate
and alcohol. Examples of non-aqueousliquids utilized in emulsions include mineraloil
and cottonseed oil. Examples of emulsifying agents include gelatin, acacia, tragacanth,
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bentonite, and surfactants such as polyoxyethylene sorbitan monooleate. Suspending

agents include sodium carboxymethylcellulose, pectin, tragacanth, Veegum and acacia.
Diluents include lactose and sucrose. Sweetening agents include sucrose, syrups,

glycerin andartificial sweetening agents such as saccharin. Wetting agents include
propylene glycol monostearate, sorbitan moncoleate, diethylene glycol monolaurate and
polyoxyethylene lauryl ether. Organic adds includecitric and tartaric acid. Sources of
carbon dioxide include sodium bicarbonate and sodium carbonate. Coloring agents

include any of the approved certified water soluble FD and C dyes, and mixtures thereof.
Flavoring agents include natural flavors extracted from plants such fruits, and synthetic
blends of compounds which producea pleasant taste sensation.

The pharmaceutical compositions containing active ingredients in micellar form

can be prepared as described in U.S. Patent No. 6,350458. Such pharmaceutical

compositionsare particularly effective in oral, nasal and buccal applications.
In certain embodiments, formulations include, but are not limited to, those

containing sitaxsentan or a pharmaceutically acceptable salt thereof, a dialkylated mono-

or poly-alkylene glycol, including, but not limited to, 1,2-dimethoxymethane, diglyme,
triglyme, tetraglyme, polyethylene glycol-350-dimethyl ether, polyethylene glycol-550-

dimethyl ether, polyethylene glycol-750-dimethyl ether wherein 350, 550 and 750 refer
to the approximate average molecular weight of the polyethylene glycol, and one or more

antioxidants, such as butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA),

propyl gallate, vitamin E, hydroquinone, hydroxycoumarins, ethanolamine, lecithin,
cephalin, ascorbic acid, malic acid, sorbitol, phosphoricacid, thiodipropionic acid andits
esters, and dithiocarbamates.

Other formulations include, but are not limited to, aqueous alcoholic solutions

including a pharmaceutically acceptable acetal. Alcohols used in these formulationsare
any pharmaceutically acceptable water-miscible solvents having one or more hydroxyl
groups, including, but not limited to, propylene glycol and ethanol. Acetals include, but
are not limited to, di(lower alkyl) acetals of lower alkyl aldehydes such as acetaldehyde

diethy] acetal.

In certain embodiments, sitaxsentan or a pharmaceutically acceptable salt thereof

is formulated as an oral tablet containing about 50 mg, about 75 mg, about 100 mg, about

150 mg, about 200 mg, about 250 mg, about 300 mg,about 350 mg of the active
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ingredient. The capsule can contain inactive ingredients, such as polyethylene glycol
400, polysorbate 20, povidone, and butylated hydroxyanisole. The capsule shell can
contain gelatin, sorbitol special glycerin blend and titanium dioxide.

Exemplary Oral Tablet Formulations

In certain embodiments, the methods provided herein encompass administration

of oral tablets containing sitaxsentan sodium. In one embodiment,theoral tablet further
contains a buffer. In one embodiment, the oral tablet further contains an antioxidant. In

one embodiment,the oral tablet further contains a moisture barrier coating.

In some embodiments, the tablets contain excipients, including, but not limited to

an antioxidant, such as sodium ascorbate, glycine, sodium metabisulfite, ascorbyl

palmitate, disodium edetate (EDTA)or a combination thereof; a binding agent, such as
hydroxypropyl methylcellulose; a diluent, such as lactose monohydrate, including lactose
monohydrate fast flo (intragranular) and lactose monohydrate fast flo (extragranular)
and microcrystalline cellulose and a buffer, such as phosphate buffer. The tablet can
further contain one or more excipients selected from a lubricant, a disintegrant and a

bulking agent.

In certain embodiments, the amountof sitaxsentan sodium in the oral tablet is

from about 5% to about 40% ofthe total weight of the composition. In certain

embodiments, the amount of sitaxsentan sodium is from about 7% to about 35%, 10% to

about 30%, 12% to about 32%, 15% to about 30%, 17%to about 27%, 15% to about

25% of the total weight of the composition. In certain embodiments, the amount of
sitaxsentan sodium is about 5%, 7%, 9%, 10%, 12%, 15%, 17%, 20%, 22%, 25%, 27%,

30%, 35% or 40% ofthe total weight of the composition. In certain embodiments, the
amountof sitaxsentan sodium is about 20%.

In certain embodiments, the oral tablet contains about 10 mg, 20 mg, 25 mg, 30

mg, 40 mg, 50 mg, 60 mg, 70 mg, 80 mg, 90 mg, 100 mg, 125 mg, 150 mg, 175 mg, 200
mg, 225 mg, 250 mg, 275 mg, 280 mg, 300 mg or 350 mg of sitaxsentan sodium.

In certain embodiments, the tablets contain a combination of two antioxidants,

such as ascorbyl palmitate and EDTA,disodium. In certain embodiments, the amount of
ascorby! palmitate in the formulation is in a range from about 0.05% to about 3% of the

total weight of the tablet. In other embodiments, the amountof ascorbyl palmitate is ina

range from about 0.07% to about 1.5%, 0.1% to about 1%, 0.15% to about 0.5% of the
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total weightof the tablet. In certain embodiments, the amount of ascorby! palmitate in
the formulation is about 0.05%, 0.07%, 0.09%, 0.1%, 0.12%, 0.15%, 0.17%, 0.18%,

0.2%, 0.23%, 0.25%, 0.27%, 0.3%, 0.35%, 0.4%, 0.45%, 0.5%, 0.7% or 1%. In certain
embodiments, the amount ofascorbyl palmitate in the formulation is about 0.2% of the

total weight of the tablet.

In certain embodiments, the amount of ascorbyl palmitate in the oral tablet is

from about 0.1 mg to about 5 mg, about 0.5 mg to about 4 mg, about 0.7 mg to about 3

mg or about 1 mg to about 2 mg. In certain embodiments, the amount of ascorbyl
palmitate in the oral tablet is about 0.1 mg, 0.5 mg, 0.7 mg, 1 mg, 1.3 mg, 1.5 mg, 1.7
mg, 2 mg, 2.5 mg or about 3 mg. In certain embodiments, the amount of ascorbyl
palmitate in the formulation is about 1 mg.

~ In certain embodiments, the amount of EDTA,disodium in the formulation is ina

range from about 0.05% to about 3% by weightof thetotal weight of the tablet. In other
embodiments, the amount of EDTA,disodium is in a range from about 0.07% to about

1.5%, 0.1% to about 1%, 0.15% to about 0.5% ofthe total weightof the tablet. In certain
embodiments, the amount of EDTA,disodium in the formulation is about 0.05%, 0.07%,

0.09%, 0.1%, 0.12%, 0.15%, 0.17%, 0.18%, 0.2%, 0.23%, 0.25%, 0.27%, 0.3%, 0.35%,

0.4%, 0.45%, 0.5%, 0.7% or 1%. In certain embodiments, the amount of EDTA,
disodium in the formulation is about 0.2% ofthe total weight of the tablet.

In certain embodiments, the amount of EDTA,disodium in the oral tablet is from

about 0.1 mg to about 5 mg, about 0.5 mg to about 4 mg, about 0.7 mg to about 3 mg or

about 1 mg to about 2 mg. In certain embodiments, the amount of EDTA,disodium in
the oral tablet is about 0.1 mg, 0.5 mg, 0.7 mg, 1 mg, 1.3 mg, 1-5 mg, 1.7 mg, 2 mg, 2.5

mg or about 3 mg. In certain embodiments, the amount of EDTA, disodium in the oral
tablet is about 1 mg.

In certain embodiments, the tablets contain a combination ofdiluents, such as

microcrystalline cellulose (AVICEL PH 102), lactose monohydrate fast flo
(intragranular) and lactose monohydrate fast flo (extragranular). In certain embodiments,
the amountof lactose monohydratefast flo (intragranular) in the oral tablet is from about
5% to about 30% ofthe total weight of the composition. In certain embodiments, the

amountof lactose monohydrate fast flo (intragranular) is from about 7% to about 25%,
from about 10% to about 20%, from about 13% to about 20% ofthetotal weight of the
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tablet. In certain embodiments, the amountof lactose monohydrate fast flo

(intragranular) is about 5%, 7%, 10%, 13%, 14%, 15%, 15.5%, 16%, 16.1%, 16.2%,
16.3%, 16.4%, 16.5%, 16.6%, 16.7%, 16.8%, 16.9%, 17%, 17.5%, 18%, 18.5%, 19%,

20%, 25% or 30% ofthe total weight of the tablet. In certain embodiments, the amount

of lactose monohydrate fast flo (intragranular) is about 16.9% ofthetotal weight of the
tablet.

In certain embodiments, the amountof lactose monohydrate fastflo

(intragranular) is from about 40 mgto about 100 mg, from about 45 mgto about 95 mg,
from about 50 mg to about 90 mg. In certain embodiments, the amountoflactose

monohydrate fast flo (intragranular) is about 40 mg, 45 mg, 50 mg, 55 mg, 60 mg, 65
mg, 70 mg, 75 mg, 80 mg, 81 mg, 82 mg, 83 mg, 83.5 mg, 84 mg, 84.1 mg, 84.2 mg,
84.3 mg, 84.4 mg, 84.5 mg, 84.6 mg, 84.7 mg, 85 mg, 85.5 mg, 90 mg, 90.5 mg or 100

mg. In certain embodiments, the amount of lactose monohydrate fast flo (intragranular)
is about 84.3 mg.

In certain embodiments, the amount of lactose monohydrate fast flo

(extragranular) is from about 7% to about 25%, from about 10% to about 20%, from
about 13% to about 20% ofthe total weight of the tablet. In certain embodiments, the

amountof lactose monohydrate fast flo (extragranular) is about 5%, 7%, 10%, 13%,

14%, 15%, 15.5%, 16%, 16.1%, 16.2%, 16.3%, 16.4%, 16.5%, 16.6%, 16.7%, 16.8%,

16.9%, 17%, 17.5%, 18%, 18.5%, 19%, 20%, 25% or 30% ofthe total weight of the
tablet. In certain embodiments, the amount of lactose monohydrate fast flo

(extragranular) is about 16.4% of the total weight of the tablet. In certain embodiments,
the amountof lactose monohydrate fast flo (extragranular) in the oral tablet is from about

40 mg to about 100 mg, from about 45 mg to about 95 mg, from about 50 mgto about 90

mg. In certain embodiments, the amount of lactose monohydrate fast flo (extragranular)
is about 40 mg, 45 mg, 50 mg, 55 mg, 60 mg, 65 mg, 70 mg, 75 mg, 80 mg, 81 mg, 81.3

mg, $1.5 mg, $1.8 mg, 82 mg, 82.3 mg, 82.5 mg, 82.7 mg, 83 mg, 83.5 mg, 84 mg, 85

mg, 85.5 mg, 90 mg, 90.5 mg or 100 mg. In certain embodiments, the amount of lactose

monohydrate fast flo (intragranular) is about 82 mg.

In certain embodiments, the amount of microcrystalline cellulose (Avicel PH

102) in the oral tablet is from about 10% to about 50% ofthe total weight of the

composition. In certain embodiments, the amount of microcrystalline cellulose (Avicel
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PH 102) is from about 15% to about 45%, from about 20% to about 43%, from about
25% to about 40% of the total weight of the tablet. In certain embodiments, the amount
of microcrystalline cellulose (Avicel PH 102) is about 15%, 17%, 20%, 23%, 25%, 27%,
30%, 32%, 34%, 35%, 37%, 40%, 42%, 45% or 50% of the total weight of the tablet. In
certain embodiments, the amount ofmicrocrystalline cellulose (Avicel PH 102) is about

35% of the total weight of the tablet.

In certain embodiments, the amount of microcrystalline cellulose (Avicel PH

102) in the oral tablet is from about 130 mg to about 300 mg. In certain embodiments,
the amountofmicrocrystalline cellulose (Avicel PH 102) is from about 140 mg to about

275 mg or about 150 mg to about 250 mg. In certain embodiments, the amount of
microcrystalline cellulose (Avicel PH 102) is about 150 mg, 160 mg, 165 mg, 170 mg,
175 mg, 180 mg, 185 mg, 190 mg or 200 mg. In certain embodiments, the amount of
microcrystalline cellulose (Avicel PH 102) in the oral tablet is about 175 mg.

In certain embodiments, the binding agent is hydroxypropyl methylcellulose (E-

5P). In certain embodiments, the amount of hydroxypropyl! methylcellulose (E-5P) in
the tablet is from about 0.5% to about 20% ofthe total weight of the composition. In

certain embodiments, the amount ofhydroxypropyl methylcellulose (E-5P) is from about

1% to about 15%, from about 2% to about 10%, from about 3% to about 8% ofthe total

weight of the tablet. In certain embodiments, the amount of hydroxypropyl
methylcellulose (E-5P) is about 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9% or 10% of the
total weight of the tablet. In certain embodiments, the amount of hydroxypropyl

methylcellulose (E-5P) is about 5% of the total weight of the tablet.
In certain embodiments, the amount of hydroxypropyl methylcellulose (E-5P) in

the tablet is from about 5 mg to about 50 mg, about 10 mg to about 40 mg or about 15

mg to about 30 mg. In certain embodiments, the amount of hydroxypropy!
methylcellulose (E-5P) in the tablet is about 10 mg, 15 mg, 20 mg, 22 mg, 25 mg, 27 mg,
30 mg, 35 mg or about 40 mg. In certain embodiments, the amount of hydroxypropyl
methylcellulose (E-5P) in the tablet is about 25 mg.

The formulations of sitaxsentan sodium provided herein are stable at neutral pH.

In certain embodiments, buffer agent mixture, such as sodium phosphate monobasic

monohydrate and sodium phosphate dibasic anhydrousis used to improve drugstability
in the tablets. In certain embodiments, the amount of sodium phosphate, monobasic
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monohydrate ranges from about 0.05% to about 3% by weight of the total weight of the
tablet. In other embodiments, the amount of sodium phosphate, monobasic monohydrate

is in a range from about 0.07% to about 1.5%,0-1 % to about 1%, 0.15% to about 0.5%
of the total weight of the tablet. In certain embodiments, the amount of sodium

phosphate, monobasic monohydrate in the formulation is about 0.05%, 0.07%, 0.09%,
0.1%, 0.12%, 0.15%, 0.17%, 0.18%, 0.2%, 0.23%, 0.25%, 0.27%, 0.3%, 0.35%, 0.4%,

0.45%, 0.5%, 0.7% or 1.%. In certain embodiments, the amount of sodium phosphate,

monobasic monohydrate in the formulation is about 0.1% ofthe total weight of the

tablet.

In certain embodiments, the amount of sodium phosphate, monobasic

monohydrate in the oral tablet is from about 0.1 mg to about 3 mg, about 0.2 mg to about
2.5 mg, about 0.5 mgto about 2 mg or about 0.6 mg to about 1 mg. In certain
embodiments, the amount of sodium phosphate, monobasic monohydrate in the oral

tablet is about 0.1 mg, 0.2 mg, 0.3 mg, 0.4 mg, 0.5 mg, 0.6 mg, 0.7 mg, 0.8 mg, 0.9 mg

or about 1 mg. In certain embodiments, the amount of sodium phosphate, monobasic

monohydrate in the oral tablet is about 0.6 mg.

In certain embodiments, the amount of sodium phosphate, dibasic anhydrous

ranges from about 0.05% to about 3% by weight ofthetotal weightof the tablet. In
other embodiments, the amount of sodium phosphate dibasic is in a range from about

0.07% to about 1.5%, 0.1% to about 1%, 0.15% to about 0.5% ofthe total weight of the

tablet. In certain embodiments, the amount of sodium phosphate dibasic in the

formulation is about 0.05%, 0.07%, 0.09%, 0.1%, 0.12%, 0.15%, 0.17%, 0.18%, 0.2%,

0.23%, 0.25%, 0.27%, 0.3%, 0.35%, 0.4%, 0.45%, 0.5%, 0.7% or 1.%. In certain

embodiments, the amount of sodium phosphate dibasic in the formulation is about 0.2%

of the total weight of the tablet.

In certain embodiments, the amount of sodium phosphate, dibasic anhydrous in

the oral tablet is from about 0.1 mg to about 3.5 mg, about 0.5 mg to about 2.5 mg,or

about 0.7 mg to about 2 mg. In certain embodiments, the amount of sodium phosphate,

dibasic anhydrousin the oral tablet is about 0.1 mg, 0.3 mg, 0.5 mg, 0.7 mg, 0.9 mg,1

mg, 1.1 mg, 1.3 mg, 1.5 mg, 1.7 mg or 2 mg. In certain embodiments, the amount of

sodium phosphate, dibasic anhydrousin the oral tablet is about 1.1 mg.
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In certain embodiments, the tablet contains disintegrants, such as Sodium Starch

Glycoloate (intragranular) and Sodium Starch Glycoloate (extragranular). In certain
embodiments, the amount of Sodium Starch Glycoloate (intragranular) in the tablet is
from about 0.1% to about 10% ofthe total weight of the composition. In certain

embodiments, the amount of Sodium Starch Glycoloate (intragranular) is from about
0.5% to about 8%, from about 1% to about 5%, from about 2% to about 4% of the total

weightof the tablet. In certain embodiments, the amount of Sodium Starch Glycoloate
(intragranular) is about 0.5%, 1%, 1.5%, 1.7%, 2%, 2.3%, 2.5%, 2.7%, 3%, 3.5%, 4% or
5% ofthe total weight of the tablet. In certain embodiments, the amount of Sodium

Starch Glycoloate (intragranular) is about 2.5% ofthetotal weight of the tablet. In
certain embodiments, the amount of Sodium Starch Glycoloate (intragranular) is from

about 30 mg to about 5 mg, from about 20 mg to about 10 mg, from about 15 to about 10
mg. Incertain embodiments, the amount of Sodium Starch Glycoloate (intragranular) is
about 5 mg, 7 mg, 10 mg, 11 mg, 11.5 mg, 12 mg, 12.5 mg, 13 mg, 15 mg or 20 mg. In
certain embodiments, the amount of Sodium Starch Glycoloate (intragranular) is about

12.5 mg.

In certain embodiments, the amount of Sodium Starch Glycoloate (extragranular)

in the tablet is from about 0.1% to about 10% ofthe total weight of the composition. In

certain embodiments, the amount of Sodium Starch Glycoloate (extragranular) is from

about 0.5% to about 8%, from about 1% to about 5%, from about 2% to about 4% of the

total weight of the tablet. In certain embodiments, the amount of Sodium Starch
Glycoloate (extragranular) is about 0.5%, 1%, 1.5%, 1.7%, 2%, 2.3%, 2.5%, 2.7%, 3%,
3.5%, 4%or 5% ofthe total weight of the tablet. In certain embodiments, the amount of

Sodium Starch Glycoloate (extragranular) is about 2.5% of the total weight of the tablet.
In certain embodiments, the amount of Sodium Starch Glycoloate (extragranular) is from

about 30 mg to about 5 mg, from about 20 mgto about 10 mg, from about 15 to about 10

mg. In certain embodiments, the amount of Sodium Starch Glycoloate (extragranular) is
about 5 mg, 7 mg, 10 mg, 11 mg, 11.5 mg, 12 mg, 12.5 mg, 13 mg, 15 mg or 20 mg. In
certain embodiments, the amount of Sodium Starch Glycoloate (extragranular) is about

12.5 mg.

In certain embodiments, the tablet contains a lubricant, such as magnesium

stearate. In certain embodiments, the amount ofmagnesium stearate in the tablet is from
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about 0.1% to about 8% ofthe total weight of the composition. In certain embodiments,

the amount of magnesium stearate is from about 0.5% to about 6%, from about 0.7% to

about 5%, from about 1% to about 4% ofthe total weight of the tablet. In certain

embodiments, the amount of magnesium stearate is about 0.5%, 0.7%, 1%, 1.2%, 1.5%,

1.7%, 2%, 2.5% or 3% of the total weight of the tablet. In certain embodiments, the
amount of magnesiumstearate is about 2.5% ofthe total weight of the tablet. In certain
embodiments, the amount of magnesium stearate in the tablet is from about 15 mg to

about 1 mg. In certain embodiments, the amount of magnesium stearate is from about 10

mg to about 3 mg or from about 7 mg to about 5 mg. In certain embodiments, the
amount of magnesium stearate is about 3 mg, 4 mg, 4.5 mg, 5 mg, 6 mg, 7 mg, 8 mg, 9

mg or 10 mg. In certain embodiments, the amountofmagnesium stearate is about 5 mg.
The tablet formulations provided herein contain a moisture barrier coating.

Suitable coating materials are known in the art and include, but are not limited to coating

agents either of cellulose origin such as cellulose phthalate (Sepifilm, Pharmacoat), or of
polyvinyl origin of Sepifilm ECLtype, or of saccharose origin such as the sugarfor
sugar-coating of Sepisperse DR, AS, AP ORK(coloured) type, such as Sepisperse Dry
3202 Yellow, Blue Opadry, Eudragit EPO and Opadry AMB. The coating serves as a

moisture barrier to hinder oxidation of sitaxsentan sodium. In certain embodiments, the

coating materials are Sepifilm LP014/Sepisperse Dry 3202 Yellow (Sepifilm/Sepisperse)

(3/2. wt/wt) at from about 1 to about 7% or about 4% tablet weight gain. In certain
embodiments, the coating material is Sepifilm LP014/Sepisperse Dry 3202 Yellow

(Sepifilm/Sepisperse). In certain embodiments, the Sepifilm/Sepisperseratio is 1:2, 1:1
or 3:2 wt/wt. In certain embodiments, the Sepifilm/Sepisperse coating is at about 1%,

2%, 3%, 4%, 5%, 6% or 7% tablet weight gain. In certain embodiments, the

Sepifilm/Sepisperse coating is at about 1.6% tablet weight gain. In certain embodiments,
the Sepisperse Dry 3202 (yellow)is at about 0.5%, 0.8%, 1%, 1.3%, 1.6%, 2%, 2.4%,
2.5%, 3% or 4% tablet weight gain. In certain embodiments, the Sepisperse Dry 3202

(yellow) is at about 2.4% tablet weight gain. In certain embodiments, the Sepisperse Dry

3202 (yellow) is at about 1 mg, 3 mg, 5 mg, 6 mg, 7 mg, 8 mg, 9 mg, 10 mg, 13 mg 15

mg or 20 mg pertablet. In certain embodiments, the Sepisperse Dry 3202 (yellow)is at

about 8 mgpertablet. In certain embodiments, the Sepifilm LP 014 is at about 0.5%,
1%, 1.5%, 2%, 2.2%, 2.4%, 2.6%, 3%, 3.5% or 4% tablet weight gain. In ‘certain
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embodiments, the Sepifilm LP 014 is at about 2.4% tablet weight gain. In certain
embodiments, the Sepifilm LP 014 is at about 5 mg, 7 mg, 9 mg, 10 mg, 11 mg, 12 mg,

13 mg, 15 mg, 17 mg or 20 mgpertablet. In certain embodiments, the Sepifilm LP 014
coating is at about 12 mg pertablet.

In certain embodiments,the tablet contains sitaxsentan sodium, microcrystalline

cellulose, lactose monohydrate fast flo (intragranular), lactose monohydrate fast flo

(extragranular), hydroxypropyl methylcellulose E-5P, ascorby] palmitate, disodium
EDTA,sodium phosphate monobasic, monohydrate, sodium phosphatedibasic,

anhydrous, Sodium Starch Glycoloate (intragranular), Sodium Starch Glycoloate
(extragranular), magnesium stearate and a coating of Sepifilm LP014/Sepisperse Dry
3202 Yellow.

In certain embodiments, the tablet contains about 20% sitaxsentan sodium, about

35% microcrystalline cellulose, about 16.9% lactose monohydrate fast flo

(intragranular), about 16.4% lactose monohydrate fast flo (extragranular), about 5.0%
hydroxypropyl methylcellulose E-5P, about 0.2% ascorby] palmitate, about 0.2%
disodium (EDTA), about 0.1% sodium phosphate monobasic, monohydrate, about 0.2%
sodium phosphate dibasic, anhydrous, about 2.5 % Sodium Starch Glycoloate
(extragranular), about 2.5 %Sodium Starch Glycoloate (intragranular) and about 1 %
magnesium stearate. The tablet further contains a coating of Sepifilm LP014 at about
2.4 % weight gain and Sepisperse Dry 3202 Yellow at about 1.6% weight gain.

In certain embodiments, the oral tablet provided herein is a 500 mg tablet that

contains about 100 mgsitaxsentan sodium, about 1.0 mg ascorby! palmitate, about 1.0

mg disodium edetate (EDTA), about 25 mg hydroxypropyl methylcellulose E-5P, about
84.3 lactose monohydrate fast flo (intragranular), about 82 mg lactose monohydrate fast

flo (extragranular), about 175 mg microcrystalline cellulose, about 0.6 mg sodium
phosphate monobasic, monohydrate, about 1.1 mg sodium phosphate dibasic, anhydrous,
about 12.5 mg Sodium Starch Glycoloate (extragranular), about 12.5 mg Sodium Starch
Glycoloate (intragranular), about 5 mg magnesium stearate, non-bovine and about 192.5
mg purified water. The tablet further contains a coating of Sepifilm LP014 at about 12
mg and Sepisperse Dry 3202 Yellow at about 8 mg.

b. Sustained Release Dosage Form
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Active ingredients provided herein can be administered by controlled release
meansor by delivery devices that are well known to those of ordinary skill in the art.

Examples include, but are not limitedto, those described in U.S. Patent Nos.: 3,845,770;
3,916,899; 3,536,809; 3,598,123; and 4,008,719, 5,674,533, 5,059,595, 5,591 767,
5,120,548, 5,073,543, 5,639,476, 5,354,556, and 5,733,566, each of whichis

incorporated herein by reference. Such dosage forms can be used to provide slow or
controlled-release of one or more active ingredients using, for example,-

hydropropylmethy! cellulose, other polymer matrices, gels, permeable membranes,
osmotic systems, multilayer coatings, microparticles, liposomes, microspheres, or a
combination thereof to provide the desired release profile in varying proportions.

Suitable controlled-release formulations known to those ofordinary skill in the art,

including those described herein, can be readily selected for use with the active

ingredients provided herein.

All controlled-release pharmaceutical products have a commongoal of improving

drug therapy over that achieved by their non-controlled counterparts. Ideally, the use of
an optimally designed controlled-release preparation in medical treatmentis
characterized by a minimum ofdrug substance being employed to cure or control the
condition in a minimum amountof time. Advantages of controlled-release formulations

include extendedactivity of the drug, reduced dosage frequency, and increased patient

compliance. In addition, controlled-release formulations can be usedto affect the time of
onset of action or other characteristics, such as blood levels of the drug, and can thus

affect the occurrence of side (e.g., adverse) effects.

Most controlled-release formulations are designedto initially release an amount

ofdrug (active ingredient) that promptly produces the desired therapeutic effect, and
gradually and continually release of other amounts of drug to maintain this level of
therapeutic or prophylactic effect over an extended period of time. In order to maintain
this constant level of drug in the body, the drug must be released from the dosage form at

a rate that will replace the amount ofdrug being metabolized and excreted from the

body. Controlled-release of an active ingredient can be stimulated by various conditions
including, but not limited to, pH, temperature, enzymes, water, or other physiological

conditions or compounds.
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In certain embodiments, the agent may be administered using intravenous

infusion, an implantable osmotic pump, a transdermalpatch, liposomes,or other modes
of administration. In one embodiment, a pump maybe used (see, Sefton, CRC Crit. Ref.

Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); Saudek ef al., N.

Engl. J. Med. 321:574 (1989). In another embodiment, polymeric materials can be used.
In yet another embodiment, a controlled release system can be placed in proximity of the
therapeutic target, i.e., thus requiring only a fraction of the systemic dose (see, @.g.,
Goodson, Medical Applications ofControlied Release, vol. 2, pp. 115-138 (1984).

In some embodiments, a controlled release device is introduced into a subject in

proximity of the site of inappropriate immuneactivation or a tumor. Other controlled
release systemsare discussed in the review by Langer (Science 249:1527-1533 (1990).
The active ingredient can be dispersed in a solid inner matrix, ¢.g.,

polymethylmethacrylate, polybutylmethacrylate, plasticized or unplasticized
polyvinylchloride, plasticized nylon, plasticized polyethyleneterephthalate, natural
rubber, polyisoprene, polyisobutylene, polybutadiene, polyethylene, ethylene-

vinylacetate copolymers,silicone rubbers, polydimethylsiloxanes, silicone carbonate

copolymers, hydrophilic polymers such as hydrogels ofesters of acrylic and methacrylic
acid, collagen, cross-linked polyvinylalcohol and cross-linked partially hydrolyzed

polyvinyl acetate, that is surrounded by an outer polymeric membrane,e.g.,

polyethylene, polypropylene, ethylene/propylene copolymers, ethylene/ethy! acrylate
copolymers, ethylene/vinylacetate copolymers, silicone rubbers, polydimethyl siloxanes,
neoprene rubber, chlorinated polyethylene, polyvinylchloride, vinylchloride copolymers
with vinyl acetate, vinylidene chloride, ethylene and propylene, ionomer polyethylene

terephthalate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl alcohol copolymer,

ethylene/vinyl acetate/vinyl alcohol terpolymer, and ethylene/vinyloxyethanol
copolymer,that is insoluble in body fluids. The active ingredient then diffuses through
the outer polymeric membranein a release rate controlling step. The percentage of

active ingredient contained in such parenteral compositions is highly dependent on the

specific nature thereof, as well as the needs of the subject.
c. Parenteral administration

Parenteral administration, generally characterized by injection, either

subcutaneously, intramuscularly or intravenously is also contemplated herein.
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Injectables can be prepared in conventional forms,either as liquid solutions or
suspensions, solid formssuitable for solution or suspension in liquid prior to injection, or
as emulsions. Suitable excipients are, for example, water, saline, dextrose, glycerol or

ethanol. In addition, if desired, the pharmaceutical compositions to be administered may

also contain minor amounts of non-toxic auxiliary substances such as wetting or

emulsifying agents, pH buffering agents, stabilizers, solubility enhancers, and other such
agents, such as for example, sodium acetate, sorbitan monolaurate, triethanolamine
oleate and cyclodextrins.

Parenteral administration of the compositions includes intravenous, subcutaneous

and intramuscular administrations. Preparations for parenteral administration include

sterile solutions ready for injection, sterile dry soluble products, such as lyophilized

powders, ready to be combined with a solvent just prior to use, including hypodermic
tablets, sterile suspensions ready forinjection, sterile dry insoluble products ready to be
combined with a vehicle just prior to use and sterile emulsions. The solutions may be

either aqueous or nonaqueous.

If administered intravenously, suitable carriers include physiological saline or

phosphate buffered saline (PBS), and solutions containing thickening and solubilizing
agents, such as glucose, polyethylene glycol, and polypropylene glycol and mixtures
thereof.

Pharmaceutically acceptable carriers used in parenteral preparations include

aqueous vehicles, nonaqueousvehicles, antimicrobial agents, isotonic agents, buffers,
antioxidants, local anesthetics, suspending and dispersing agents, emulsifying agents,

sequestering or chelating agents and other pharmaceutically acceptable substances.
Examples of aqueous vehicles include Sodium Chloride Injection, Ringers

Injection, Isotonic Dextrose Injection, Sterile Water Injection, Dextrose and Lactated
Ringers Injection. Nonaqueous parenteral vehicles include fixed oils of vegetable origin,
cottonseed oil, corn oil, sesame oi! and peanut oil. Antimicrobial agents in bacteriostatic

or fungistatic concentrations must be addedto parenteral preparations packaged in
multiple-dose containers which include phenols or cresols, mercurials, benzyl! alcohol,
chlorobutanol, methyl and propyl! p-hydroxybenzoic acid esters, thimerosal,

benzalkonium chloride and benzethonium chloride. Isotonic agents include sodium

chloride and dextrose. Buffers include phosphate andcitrate. Antioxidants include
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sodium bisulfate. Local anesthetics include procaine hydrochloride. Suspending and

dispersing agents include sodium carboxymethylcelluose, hydroxypropyl

methylcellulose and polyvinylpyrrolidone. Emulsifying agents include Polysorbate 80

(TWEEN® 80). A sequestering or chelating agent of metal ions include EDTA.
Pharmaceutical carriers also include ethyl alcohol, polyethylene glycol and propylene

glycol for water miscible vehicles and sodium hydroxide, hydrochloric acid, citric acid
or lactic acid for pH adjustment.

The concentration of sitaxsentan or a pharmaceutically acceptable salt thereofis

adjusted so that an injection provides an effective amount to produce the desired

pharmacological effect. The exact dose depends on the age, weight and condition of the
patient or animal as is known in theart.

The unit-dose parenteral preparations are packaged in an ampule, a vial or a

syringe with a needle. All preparations for parenteral administration must be sterile, as is

knownandpracticedin theart.

Illustratively, intravenousorintraarterial infusion of a sterile aqueous solution

containing an active ingredientis an effective mode of administration. Another

embodimentis a sterile aqueousor oily solution or suspension containing an active

material injected as necessary to produce the desired pharmacological effect.

Injectables are designed for local and systemic administration. In one

embodiment, a therapeutically effective dosage is formulated to contain a concentration

of at least about 0.1% w/w up to about 90% w/w or more, or more than 1% w/w of

sitaxsentan to the treated tissue(s). The active ingredient may be administered at once, or

may be divided into a number of smaller doses to be administered at intervals of time. It
is understood that the precise dosage and duration of treatmentis a function ofthe tissue

being treated and may be determined empirically using knowntesting protocols or by

extrapolation from in vivo orin vitro test data. It is to be noted that concentrations and
dosage values mayalso vary with the age of the individual treated. It is to be further

understood that for any particular subject, specific dosage regimens should be adjusted

over time according to the individual need and the professional judgmentof the person

administering or supervising the administration of the formulations, and that the

concentration ranges set forth herein are exemplary only and are not intendedto limit the

scope or practice of the claimed formulations.
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Sitaxsentan or a pharmaceutically acceptable salt thereof may be suspended in
micronized or other suitable form or may be derivatized to produce a more soluble active

productor to produce a prodrug. The form of the resulting mixture depends upon a
numberoffactors, including the intended mode of administration and the solubility of
sitaxsentan or a pharmaceutically acceptable salt thereof in the selected carrier or
vehicle. The effective concentration is sufficient for ameliorating the symptoms of the

condition and may be empirically determined.

d. Lyophilized Powders

Ofinterest herein are also. lyophilized powders, which can be reconstituted for

administration as solutions, emulsions and other mixtures. They may also be

reconstituted and formulated as solids or gels.

Thesterile, lyophilized powder is prepared by dissolving the active ingredient, or

a pharmaceutically acceptable salt thereof, in a suitable solvent. The solvent may
contain an excipient which improvesthe stability or other pharmacological componentof
the powderorreconstituted solution, prepared from the powder. Excipients that may be
used include, but are not limited to, dextrose, sorbital, fructose, corn syrup, xylitol,

glycerin, glucose, sucrose or other suitable agent. The solvent mayalso contain a buffer,
such as citrate, sodium or potassium phosphate or other such buffer known to those of
skill in the art at, about neutral pH. Subsequentsterile filtration of the solution followed

by lyophilization under standard conditions knownto those of skill in the art provides the
desired formulation. Generally, the resulting solution will be apportioned into vials for

lyophilization. Each vial will contain a single dosage (10-350 mg, or 100-300 mg) or
multiple dosages of sitaxsentan or a pharmaceutically acceptable salt thereof. The
lyophilized powder can be stored under appropriate conditions, such as at about 4°C to
room temperature.

Reconstitution of this lyophilized powder with water for injection provides a

formulation for use in parenteral administration. For reconstitution, about 1-50 mg, 5-35
mg, or about 9-30 mg of lyophilized powder, is added per mL of sterile water or other
suitable carrier. The precise amount can be empirically determined.

Exemplary Lyophilized Formulations

In certain embodiments, provided herein are stable lyophilized powders of

sitaxsentan sodium. The lyophilized powder contains an antioxidant, a buffer and a
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bulking agent. In the lyophilized powders provided herein, the amountof sitaxsentan
sodium presentis in a range from about 25% to about 60% bytotal weight of the
lyophilized powder. In certain embodiments, the amount of sitaxsentan sodium is from
about 30% to about 50 % or about 35% to about 45% bytotal weight of the lyophilized

powder. In certain embodiments, the amount of sitaxsentan sodium is about 30%, 33%,
35%, 37%, 40%, 41%, 43%, 45%, 47%, 50%, 53%, 55% or 60% by total weight of the
lyophilized powder. In one embodiment, the amount of sitaxsentan sodium in the
lyophilized powder is about 41% by total weight of the lyophilized powder.

In certain embodiments, the lyophilized powder contains an antioxidant, such as

sodium sulfite, sodium bisulfite, sodium metasulfite, monothioglycerol, ascorbic acid or
a combination thereof. In one embodiment, the antioxidant is monothioglycerol. In one

embodiment, the antioxidant is a combination of ascorbic acid, sodium sulfite and
sodium bisulfite. In certain embodiments, the lyophilized formulations provided herein

have improved stability upon reconstitution as compared to the known lyophilized
formulations of sitaxsentan sodium (see WO 98/49162).

In certain embodiments, the antioxidant is monothioglycerol. In certain

embodiments, the monothioglycerol is present in an amount ranging from about 10% to
about 30% bytotal weight of the lyophilized powder. In certain embodiments, the
monothioglycerol is present in an amount ranging from about 12% to about 25% or
about 15% to about 20% by total weight of the lyophilized powder. In certain

embodiments, the amount of monothioglycerol in the lyophilized powderis about 10%,

12%, 14%, 15%, 15.5%, 16%, 16.2%, 16.4%, 16.8%, 17%, 17.5%, 19%, 22%, 25% or

30%by total weight of the lyophilized powder. In certain embodiments, the amount of
monothioglycerol is about 16.4% bytotal weight of the lyophilized powder.

In certain embodiments, the sodium sulfite is present in an amount from about

1% to about 6% bytotal weight of the lyophilized powder. In other embodiments, the

sodium sulfite is present in an amount from about 1.5% to about 5% or about 2% to
about 4%. In certain embodiments, the amount of sodium sulfite is about 1%, 1.5%, 2%,

2.5%, 3%, 3.3%, 3.5%, 3.8%, 4%, 4.5% or 5% by total weight of the lyophilized powder.
In one embodiment, the amount of sodium sulfite is about 3.3% by total weight of the

lyophilized powder.
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In certain embodiments, the ascorbic acid is present in an amount from about 1%

to about 6%by total weight of the lyophilized powder. In other embodiments, the
ascorbic acid is present in an amount from about 1.5% to about 5% or about 2% to about
4%. In certain embodiments, the amountofascorbic acid is about 1%, 1.5%, 2%, 2.5%,

3%, 3.3%, 3.5%, 3.8%, 4%, 4.5% or 5% by total weight ofthe lyophilized powder. In
one embodiment, the amountofascorbic acid is about 3.3% by total weight of the

lyophilized powder.

In certain embodiments, the sodium bisulfite is present in an amount from about

5% to about 15% or about 8% to about 12% bytotal weight of the lyophilized powder.

In certain embodiments, the sodium bisulfite is present in an amount from about 5%, 6%,

7%, 8%, 9%, 10%, 10.3%, 10.5%, 10.8%, 11%, 11.5%, 12% or 15% bytotal weight of
the lyophilized powder. In one embodiment, the amount of sodium bisulfite is about
10.8% by total weight of the lyophilized powder.

In one embodiment, the antioxidant is a combination of ascorbic acid, sodium

sulfite and sodium bisulfite. In one embodiment, the amount of ascorbic acid in the

lyophilized powderis about 3.3%, the amount of sodium sulfite is about 3.3% and the
amount of sodium bisulfite is about 10.8%by total weight of the lyophilized powder

In one embodiment, the lyophilized powder also contains one or more of the

following excipients: a buffer, such as sodium or potassium phosphate,or citrate; and a
bulking agent, such as glucose, dextrose, maltose, sucrose, lactose, sorbitol, mannitol,
glycine, polyvinylpyrrolidone, dextran. In one embodiment, the bulking agent is selected
from dextrose, D-mannitol or sorbitol.

In certain embodiments, the lyophilized powders provided herein contain a

phosphate buffer. In certain embodiments, the phosphate buffer is present in a
concentration of about 10 mM, about 15 mM, about 20 mM,about 25 mM or about 30

mM. In certain embodiments, the phosphate buffer is present in a concentration of 20

mM. In certain embodiments, the phosphate buffer is present in a concentration of 20

mM,and the constituted formulation has a pH of about7.

In certain embodiments, the lyophilized powders provided herein contain a citrate

buffer. In one embodiment, the citrate buffer is sodium citrate dihydrate. In certain

embodiments, the amount of sodium citrate dihydrate is from about 5% to about 15%,

about 6% to about 12% or about 7% to about 10% by total weight of the lyophilized
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powder. In certain embodiments, the amount of sodium citrate dihydrate in the

lyophilized powderis about 5%, 6%, 7%, 7.5%, 8%, 8.3%, 8.5%, 8.8%, 9%, 9.5%, 10%,
12% or about 15% bytotal weight of the lyophilized powder. In certain embodiments,
the constituted formulation has a pH of about 5 to 10, or about 6.

In certain embodiments, the lyophilized powder provided herein contains

dextrose in an amountranging from about 30% to about 60% bytotal weight of the

lyophilized powder. In certain embodiments, the amountofdextrose is about 30%, 35%,
40%, 45%, 50% or 60% by total weight of the lyophilized powder. In certain

embodiments, the amount of dextrose is about 40% by total weight of the lyophilized

powder. In certain embodiments, the lyophilized powder provided herein contains
mannitol in an amountranging from about 20% to about 50% by total weight of the

lyophilized powder. In certain embodiments, the amount ofmannitolis about 20%,

25%, 30%, 32%, 32.5%, 32.8%, 33%, 34%, 37%, 40%, 45% or 50% bytotal weight of

the lyophilized powder. In certain embodiments, the amount of mannitol is about 32.8%

by total weight of the lyophilized powder.

In certain embodiments, the lyophilized powder provided herein contains about

41% of sitaxsentan sodium, about 3.3% ascorbic acid, about 3.3% sodium sulfite and

about 10.8% mg sodium bisulfite, about 8.8% sodium citrate dihydrate and about 32.8%

mannitol by total weight of the lyophilized powder. In certain embodiments, the

lyophilized powderhas the following composition:

Sitaxsentan Sodium Lyophilized Formulation

Component Quantity in a 10 mL vial (mg/vial
Sitaxsentan Sodium 250.0
Sodium Citrate Dihydrate

 

 
 
 
 

 

L-Ascorbic Acid

[D-Mannitol200.0
[SodiumBisulfiteTG

|SodiumHydroxideorHydrochlorideAcid[7QStopH6 
In certain embodiments, the lyophilized powder provided herein contains about 40 to

about 30% of sitaxsentan sodium, about 4 to about 6% ascorbic acid, about 6 to about

8% sodium citrate dihydrate, about 50 to about 60% D-mannitol and about 1 to about 2%
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citric acid monohydrate by total weight of the lyophilized powder. In certain
embodiments, the lyophilized powder provided herein contains about 33% of sitaxsentan

sodium, about 5.3% ascorbic acid, about 7.6% sodium citrate dihydrate, about 53% D-
mannitol and 0.13% citric acid: monohydrate by total weight of the lyophilized powder.

In one embodiment, the lyophilized powder has the following composition:

Sitaxsentan Sodium Lyophilized Formulation

  Component Quantity in a 10 mL vial (mg/vial
Sitaxsentan Sodium
Sodium Citrate Dihydrate PT
L-Ascorbic Acid

Citric Acid MonohydratePCoC—SS
Sodium Hydroxide or Hydrochloride Acid

    
   

In certain embodiments, the lyophilized powder provided herein contains about

40 to about 30% of sitaxsentan sodium, about 4 to about 6% ascorbic acid, about 3 to

about 4% sodium phosphate dibasic heptahydrate, about 50 to about 60% D-mannitol
and about 1.5 to about 2.5% sodium phosphate monobasic monohydrate by total weight

of the lyophilized powder. In certain embodiments, the lyophilized powder provided
herein contains about 34% ofsitaxsentan sodium, about 5.5% ascorbic acid, about 3.7%

sodium phosphate dibasic heptahydrate, about 55% D-mannitol and 1.9% sodium
phosphate monobasic monohydrate by total weight of the lyophilized powder. In one
embodiment, the lyophilized powder has the following composition:

hilized Formulation

Quantity in a 10 mL vial (mg/vial
Sitaxsentan SodiumPoSC™~—~SSL
Sodium Phosphate Dibasic Heptahydrate.|s——S——i26-8Cid
L-Ascorbic Acid ™~—“—S

Sodium Phosphate Monobasic
Monohydrate 13.9
Sodium Hydroxide or Hydrochloride Acid QSto pH 6.8

The lyophilized formulations of sitaxsentan sodium provided herein can be

Sitaxsentan Sodium Lyo

  
  

  
  

administeredto a patient in need thereof using standard therapeutic methods for

delivering sitaxsentan sodium including, but not limited to, the methods described
herein. In one embodiment, the lyophilized sitaxsentan sodium is administered by
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dissolving a therapeutically effective amountofthe lyophilized sitaxsentan sodium
provided herein in a pharmaceutically acceptable solvent to produce a pharmaceutically
acceptable solution, and administering the solution (such as by intravenousinjection) to
the patient.

The lyophilized sitaxsentan sodium formulation provided herein can be
constituted for parenteral administration to a patient using any pharmaceutically

acceptable diluent. Such diluents include, but are not limited to Sterile Water for
Injection, USP, Sterile Bacteriostatic Water for Injection, saline, USP (benzyl alcoho! or
parabens preserved). Any quantity of diluent may be used to constitute the lyophilized
sitaxsentan sodium formulation such that a suitable solution for injection is prepared.

Accordingly, the quantity of the diluent must be sufficient to dissolve the lyophilized
sitaxsentan sodium. In one embodiment, 10-50 mL or 10 to 20 mL ofa diluent are used

to constitute the lyophilized sitaxsentan sodium formulationto yield a final concentration
of, about 1-50 mg/mL, about 5-40 mg/mL,about 10-30 mg/mL or 10-25 mg/mL. In
certain embodiments, the final concentration of sitaxsentan sodium in the reconstituted

solution is about 25 mg/mL or about 12.5 mg/mL. The precise amount depends upon the

indication treated. Such amount can be empirically determined. In some embodiments,

the pH of the reconstituted solution is about 5 to about 10 or about 6 to about 8. In some
embodiments, the pH ofthe reconstituted solution is about5, 6, 7, 8,9 or 10.

Constituted solutions of lyophilized sitaxsentan sodium can be administered to a

patient promptly upon constitution. Alternatively, constituted solutions can be stored and
used within about 1-72 hours, about 1-48 hours or about 1-24 hours. In some

embodiments, the solution is used within 1 hour of preparation.

e. Topical Administration

Topical mixtures are prepared as described for the local and systemic
administration. The resulting mixture may be a solution, suspension, emulsionsor the

like and are formulated as creams, gels, ointments, emulsions, solutions, elixirs, lotions,

suspensions,tinctures, pastes, foams, aerosols, irrigations, sprays, suppositories,
bandages, dermal patches or any other formulations suitable for topical administration.

The endothelin antagonist, such as sitaxsentan or sitaxsentan, sodium may be
formulated for local or topical application, such as for topical application to the skin and
mucous membranes, in the form of gels, creams, and lotions. Topical administration is
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contemplated for transdermal delivery and also for administration mucosa, or for
inhalation therapies.

f. Compositions for Other Routes of Administration

Otherroutes of administration, such as topical application, transdermal patches,

and rectal administration are also contemplated herein. For example, pharmaceutical

dosage formsfor rectal administration are rectal suppositories, capsules and tablets for
systemic effect. Rectal suppositories are used herein mean solid bodies for insertion into
the rectum which melt or soften at body temperature releasing one or more

pharmacologically or therapeutically active ingredients. Pharmaceutically acceptable
substancesutilized in rectal suppositories are bases or vehicles and agents to raise the

melting point. Examples of bases include cocoa butter (theobromaoil), glycerin-gelatin,
carbowax (polyoxyethylene glycol) and appropriate mixtures of mono-, di- and

triglycerides of fatty acids. Combinations of the various bases may be used, Agents to
raise the melting point of suppositories include spermaceti and wax. Rectal suppositories
maybe prepared either by the compressed method or by molding. The typical weight of
a rectal suppository is about 2 to 3 gm.

Tablets and capsules for rectal administration are manufactured using the same

pharmaceutically acceptable substance and by the same methods as for formulations for
oral administration.

Dosages

In humantherapeutics, the physician will determine the dosage regimen that is

most appropriate according to a preventive or curative treatment and according to the
age, weight, stage of the disease and other factors specific to the subject to be treated. In
certain embodiments, dose rates of sitaxsentan sodium are from about 1 to about 350 mg

per day for an adult, from about 1 to about 300 mg per day, from about 5 to about 250
mgper day, from about 5 to about 250 mg per day or from about 10 to 50 mg per day for
an adult. Doserates of from about 50 to about 300 mg per day are also contemplated

herein. In certain embodiments, doses are about 5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 30

mg, 35 mg, 40 mg, 45 mg, 50 mg, 60 mg, 70 mg, 80 mg, 100 mg, 125 mg, 150 mg, 175
mg, or 200 mg per dayper adult.

The amountof sitaxsentan sodium in the formulations provided herein which will

be effective in the prevention or treatment of the symptoms of sleep apnea will vary with
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the nature and severity of the disease or condition, and the route by whichthe active

ingredient is administered. The frequency and dosage will also vary according to factors
specific for each subject depending on the specific therapy (e.g., therapeutic or
prophylactic agents) administered, the severity of the disorder, disease, or condition, the
route of administration, as well as age, body, weight, response, and the past medical

history of the subject.

Exemplary doses of a formulation include milligram or microgram amounts of
the active compoundper kilogram of subject or sample weight(€.g., from about 1

microgramsper kilogram to about 3 milligrams per kilogram, from about 10 micrograms
per kilogram to about 3 milligrams per kilogram, from about 100 micrograms per
kilogram to about 3 milligrams per kilogram, or from about 100 microgram per kilogram
to about 2 milligrams per kilogram). In certain embodiments, the amount of sitaxsentan
sodium administered is from about 0.01 to about 3 mg/kg for a subject in need thereof.

In certain embodiments, the amountofsitaxsentan sodium administered is about 0.01,

0.05, 0.1, 0.2, 0.4, 0.8, 1.5, 2, 3 mg/kg of a subject. In the certain embodiments, the
administration of sitaxsentan sodium is by intravenousinjection.

It may be necessary to use dosages ofthe active ingredient outside the ranges
disclosed herein in some cases, as will be apparent to those of ordinary skill in the art.

Furthermore, it is noted that the clinician or treating physician will know how and when

to interrupt, adjust, or terminate therapy in conjunction with subject response.
The amounts sufficient to prevent, manage, treat or ameliorate the symptoms of

sleep apnea, but insufficient to cause, or sufficient to reduce, adverse effects associated
with the composition provided herein are also encompassedby the above described
dosage amounts and dose frequency schedules. Further, when a subject is administered
multiple dosages of a composition provided herein, not all of the dosages need be the
same. For example, the dosage administered to the subject may be increased to improve

the prophylactic or therapeutic effect of the composition or it may be decreased to reduce
one or more side effects that a particular subject is experiencing.

In another embodiment, the dosage of the formulation provided herein is

administered to prevent, treat, manage, or ameliorate the symptomsof sleep apnea in a

subject in a unit dose of from about 1 mg to 300 mg, 50 mg to 250 mg or 75 mg to 200

mg.
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In certain embodiments, administration of the same formulation provided herein

maybe repeated and the administrations may be separated by at least 1 day, 2 days, 3
days, 5 days, 10 days, 15 days, 30 days, 45 days, 2 months, 75 days, 3 months, or 6
months.

Articles of Manufacture

The endothelin antagonist, such as sitaxsentan or sitaxsentan, sodiummay be

packagedasarticles of manufacture containing packaging material and a label that
indicates that the endothelin antagonist, such as sitaxsentan or sitaxsentan, sodium is
used for treating sleep apnea. The articles of manufacture provided herein contain

packaging materials. Packaging materials for use in packaging pharmaceutical products
are well known to those ofskill in the art. See, e.g., U.S. Patent Nos. 5,323,907,

5,052,558 and 5,033,352. Examples ofpharmaceutical packaging materials include, but
are not limited to, blister packs, bottles, tubes, inhalers, pumps, bags, vials, containers,

syringes, bottles, and any packaging material suitable for a selected formulation and
intended mode of administration and treatment. A wide array of formulations of the

endothelin antagonist, such as sitaxsentan orsitaxsentan, sodium provided herein are

contemplated herein.

Evaluation Of The Activity

Standard physiological, pharmacological and biochemical procedures are
available and are known to oneofskill in the art to test the efficacy of the endothelin

antagonist, such as sitaxsentan or sitaxsentan, sodium in the methodsprovided herein.
Combination Therapy

In the methods provided herein, the endothelin antagonist, such as sitaxsentan or

sitaxsentan sodium may, for example, be employed alone, in combination with one or

more other endothelin antagonists, or with another compoundor therapies useful for the

treatment of sleep apnea. For example, the formulations can be administered in

combination with other compounds known to modulate the activity of endothelin

receptor, such as the compoundsdescribed in U.S. Patent Nos. 6,432,994; 6,683,103;
6,686,382; 6,248,767; 6,852,745; 5,783,705; 5,962,490; 5,594,021; 5,571821; 5,591,761;
5,514,691. Several other endothelin antagonists are describedin the literature as

described above.
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In some embodiments, the methods encompass administration ofsitaxsentan

sodium in combination with other therapies used in treatment of sleep apnea, such as

behavioral changes, physical or mechanical therapy, such as oxygen administration,
continuouspositive airway pressure (CPAP), dental appliances or jaw adjustment
devices, surgery or a combination thereof.

EXAMPLES

Example 1: Preparation of 4-chloro-3-methyl-5-(2-(2-(6-methylbenzo[d][{1,3}dioxol-
5-yl)acety1)-3-thienylsulfonamido)isoxazole, sodium salt or N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[2-methy]-4,5-(methylenedioxy)phenylacetyl]-thiophene-3-
sulfonamide, sodium salt or N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
(methylenedioxy)-6-methylphenylacety!]-thiophene-3-sulfonamide, sodium salt.
A. Preparation of (4-chloro-3-methy]-5-(2-(2-(6-methylbenzo[d][1,3]dioxol-5-
ylacetyl)-3-thienylsulfonamido)isoxazole

1. Preparation of 5-chloromethyl-6-methylbenzo[d] [1,3]dioxole
To a mixture of methylene chloride (130 L), concentrated HC] (130 L), and

tetrabuylammonium bromide (1.61 Kg) was added 5-methylbenzo[d][1,3]dioxole (10
Kg) followed by the slow addition of formaldehyde (14 L, 37 wt% in water). The
mixture was stirred overnight. The organic layer was separated, dried with magnesium
sulfate and concentrated to an oil. Hexane (180 L) was added and the mixture heated to
boiling. The hot hexane solution was decanted from a heavy oily residue and evaporated
to give almost pure 5-chloromethyl-6-methylbenzo[d][1,3]dioxole as a white solid.
Recrystallization from hexane (50 L) gave 5-chloromethy]-6-methylbenzo[d][1,3]dioxole
(80% recovery after recrystallization).

2. Formation of (4-chloro-3-methy!-5-(2-(2-(2-methylbenzo[d][1,3]dioxol-5-
yl acetyl)-3-thienylsulfonamido)isoxazole
A portion of a solution of 5-chloromethyl-6-methylbenzo[d][1,3]di-oxole (16.8 g,

0.09 mol) in tetrahydrofuran (THF)(120 mL) was added to a well stirred slurry of
magnesium powder, (3.3 g, 0.136 g-atom, Alfa, or Johnson-Mathey, -20 +100 mesh) in
THF (120 mL) at room temperature. The resulting reaction admixture was warmed up to
about 40-45 °C for about 2-3 min, causing the reaction to start. Once the magnesium
was activated by the heating, and the reaction begun, the mixture was cooled and
maintained at a temperature below about 8 °C. The magnesium can be activated with
dibromoethanein place of heat.

A flask containing the reaction mixture was cooled and the remaining solution of
5-chloromethlybenzo[d][1,3]dioxole added dropwise during 1.5 hours while maintaining
an internal temperature below 8 °C. Temperature control is important: if the Grignard is
generated and kept below 8 °C, no Wurtz coupling takes place. Longer times at higher
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temperatures promote the Wurtz coupling pathway. Wurtz coupling can be avoided by
using high quality Mg and by keeping the temperature of the Grignard below about 8 °C
and stirring vigorously. The reaction worksfine at -20 °C, so any temperature below 8
°C is acceptable at which the Grignard will form. The color of the reaction mixture turns
greenish.

The reaction mixture wasstirred for an additional 5 min at 0 °C, while N?-
methoxy-N?-methyl-3-(4-chloro-3-methy]-5-isoazolylsulfamoyl)-2-thio-
phenecarboxamide (6.6 g, 0.018 mol) in anhydrous THF (90 mL) was charged into the
addition funnel. The reaction mixture was degassed two times then the solution of N?-
methoxy-N2-methyl-3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl)-2-thio-
phenecarboxamide was added at 0 °C over 5 min. TLC ofthe reaction mixture (Silica,
12% MeOH/CH,Cl) taken immediately after the addition shows no N?-methoxy-N?-
methyl-3-(4-chloro-3-methy]-5-isoxazolysulfamoyl)-2-thiophenecarboxamide.

The reaction mixture was transferred into a flask containing 1N HCl (400 mL,0.4

mol HCI, ice-bath stirred), and the mixture stirred for 2 to 4 min, transferred into a
separatory funnel and diluted with ethyl acetate (300 mL). The layers were separated
after shaking. The water layer was extracted with additional ethyl acetate (150 mL) and
the combined organics washed with half-brine. Following separation, THF was removed
by drying the organic layer over sodium sulfate and concentrating under reduced
pressure at about 39 °C.
B. Preparation of 4-chloro-3-methy]-5-(2-(2-(6-methylbenzo[d][1,3]dioxol-5
yl)acetyl)-3-thienylsulfonamido)isoxazole, sodium salt

The product from part A wasthen re-dissolved in ethyl acetate and washed with
saturated NaHCO; (5 x 50 mL) until the washings became colorless. The solution was
washed with brine, dried over Na2SO4 and concentrated in vacuo to givea
semicrystalline yellow residue. 100 mL of CH2Clz was addedto the solution and the
mixture stirred under nitrogen for from 5 to 10 minutes until a fine crystalline product
was formed. Ether (150 mL) was added and the mixture stirred from an appropriate time
(e.g., 10 min). The product wasisolated byfiltration, washed with a mixture of
CH)Ch/ether (1:2) (30 mL) then with ether (30 mL) and dried under reducedpressure.
Whenprepared in accordance with the specific embodiments set forth above,thetitle
product was produced in quantity of 7.3 g with a purity of around 85% (HPLC, RP, 40%
acetonitrile/water, 0.1% TFA neutralized with ammonia to pH2.5, isocratic conditions, I
mL/min).

The salt product from above was dissolved in water (600 mL)at 10 °C,the
solution stirred for a short period of time (e.g., 3 min) and then filtered through a layer of
paperfilters (e.g., 3 filters) with suction. In somecases, the large amount of impurities
that are not soluble in water (10% or higher) slows down thefiltration process extremely.
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This problem can be avoided by usingalarger size filter duringthe filtration. Usually
there is no problem with filtration if the purity of the crude salt is 90% orhigher.

The greenish slightly turbid solution obtained from filtration was cooled in an ice
bath and acidified to a pH of 2 using an acid such as 4N HCl. When the pH of the
solution was2, the product precipitates as a milky, non-filterable material. Slow
dropwise addition of extra 4N HCl causesthe product to formafine, easily filterable
precipitate. The pale yellow precipitate was filtered off, washed with water until neutral
and pressedonthefilter to get rid of excess of water). The obtained free acid was
typically 95% pure as determined by HPLC.

The free acid form of the product was dissolved in ethyl acetate (about 100 mL),
washedwith brine (30 mL) to remove water. The dehydrated solution was shaken with
cold saturated NaHCO; solution (2 x 30 mL), then with brine again, dried over Na2SO4
and concentrated in vacuo (bath temperature lower than 40 °C)to give a very bright

yellow foam. After complete removalofthe ethyl acetate from this product, CH2Clz
(100 mL) was addedand the mixture stirred for 5 to 10 min until the product became
crystalline. Ether (150 mL) was added and stirring continued for 10 min longer. The
formed solid was isolated by filtration, washed with a mixture of CH2Cl2/ether
(1:2)(30mL) then with ether (30 mL) and dried under reduced pressure. When purified
in this manner, 4-chloro-3-methyl-5-(2-(2-(6-methylbenzo[d][1,3]dioxol-5-yl)acety]-3-
thienylsufonamido)isoxazole, sodium salt was obtained in high yield G.7g, 68%) with
good purity (98.2% pure by HPLC). The product can also be further purified by
recrystallization from EtOH/methy1 ¢-butylether (MTBE) after the above procedureif the
initial purity is sufficiently high.
c.N-(4-Chloro-3-methyI-5-isoxazoly!)-2-[3,4-(methylenedioxy)-6-methyl] pheny!-
acetyl-3-thiophenesulfonamide,sodium hydrogen phosphate salt also designated 4-
Chloro-3-methyl-5-(2-(2-(6-methylbenzo[d}[1,3] dioxol-5-y)Dacetyl)-3-
thienylsulfonamido)isoxazole, sodium hydrogen phosphatesalt

To asolid mixture of n-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-

(methylenedioxy)-6-methy!]phenylacetyl-3-thiophenesulfonamide (1.1492 g, 2.5263
mmol) and sodium phosphate dibasic (0.3486 g, 2.5263 mmol) was added de-ionized
water (25 ml) and acetonitrile (25 ml). The resulting mixture was well shaken and

warmed at 50 °c to obtain a clear solution, which wasfiltered. Thefiltrate was frozen at
-78 °c and lyophilized to give the salt as a yellow powder (#1.50 g).

Example 2: Lyophilized Formulations

Lyophilized formulations were prepared by the protocol in Tables 1 and 2 below.
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Table 1: Sitaxsentan Sodium Lyophilized Formulation

Quantity in a 10 mL, vial (mg/vial

[D-Mannitol
Sodium Bisulfite

 

  
  
  
  

   QS to pH 6  

Table 2: Lyophilization Conditions

[Steps
[Steph

Step 3, Freezing

 

 
  
  

  

oadingvials on shelf set to 5°C
ool shelf to -40°C

old at -40°C for 4 hours

vacuate chamberto a pressure of 150 mtorr
Step 5, Primary Drying eat shelf to -15°C, hold pressure at 150 mtorr
Step 6, Primary Dryin old at -15°C and 150 mtorr for 50 hours
Step 7, Secondary Heat shelf to +25°C and 50 mtorr
Drying
Step 8, Secondary Hold at +25°C and 50 mtorr for a minimum of 6 hours
Drying

Example 3.: Lyophilized Formulations

 
 mH)LO
 

Three formulations of sitaxsentan sodium at 25 mg/mL containing ascorbic acid

or monothioglycerol were prepreared as follows:

Sitaxsentan Sodium Lyophilized Formulation

Quantity in 10 mo. vial (op/vial
/SitaxsentanSodium——Ss—CSS—CCCC|SS25.
[SodiumCitrateDihydrateCEC“CST
fL-AscorbicAcid,™C™—~—“—sS—s~sSC“‘CNCSC
rD-MannitolSSs—<“CSCS™S™C~CCCCCYCOI
[CitricAcidMonohydrate—~SC

Sodium Hydroxide or Hydrochloride Acid
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Sitaxsentan Sodium Lyophilized Formulation

  Component Quantity in a 10 mL vial (m
Sitaxsentan SodiumPoS—~S
Sodium Phosphate Dibasic HeptahydrateYrti‘“‘«‘SCO
L-Ascorbic Acid P—~“—;‘—s*t~W

Sodium Phosphate Monobasic
Monohydrate 13.9
Sodium Hydroxide or Hydrochloride Acid QS to pH 6.8

‘vial

  
  
    

The formulations were lyophilized according to lyophilization cycle as follows:

The batch was frozen to -45°C. The vacuum wasstarted and controlled at 30 microns

and then the shelf temperature was warmed to +20°C over 10 hours and then held there

until the cycle was competed based on moisture of the batch.

Example 4: Sitaxsentan 100 mg Coated Tablets
The tablets were manufactured on a one kg scale. The granulating solution was

prepared by dissolving sodium phosphate, mono- and di-basic, and disodium EDTAin
purified water. Ascorbyl palmitate was added to the sitaxsentan sodium drug substance
and blendedin a bag by hand for approximately 30 seconds. Approximately half of the

microcrystalline cellulose was added to the bag and blended for an additional 30
seconds. The mixture was screened through a screen. The remaining intragranular

components(i.e., remaining microcrystalline cellulose, lactose, HPMC,sodium starch
glycolate) were screened through a screen and added to the mixture. The powders were
then chargedinto a heated Glatt GPCG-1. The granulating solution was applied to the

intragranular powders. Additional water was sprayed, if necessary, to achieve a visually
desirable granulation. After that, the granulation was dried until an LOD of less than 2%
was achieved. The dried granulation was milled through a Fitzmill with a 0.0024-sized

screen. Extragranular components were screened and blended with the milled

granulation in an 8-qt. V-blender for five minutes. Magnesium stearate was screened.
then blended with the mixture for three minutes. The final blends were compressed on a

tablet press to 500 mgcore tablets using 0.2900" x 0.6550" modified oval tooling.

Coating suspension was prepared by adding Sepifilm LP014 and Sepisperse Dry

3202 (Yellow) to water with mixing. Mixing continued until a homogenous suspension
is formed. The tablets were coated using a Compu-lab coater with a 19” coating pan.
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Table 3. Sitaxsentan Sodium 100 mg Tablet Formulation

 

 
 

 
[SitaxsentansodiumS—SSCSCdO|20.0
MicrocrystallineCellulose(AvicelPH102)[175.0|35.0
[LactoseMonohydrateFastFloGntragranular)[84.3|1
LactoseMonohydrateFastFlo(extragranular)[82.0|16-4

‘SodiumPhosphate,MonobasicMonohydrate[0.6TO
‘SodiumPhosphate,DibasicAnhydrous|ET
SodiumStarchGlycolate(intragranular)[12S]2S
FMagnesiumStearate,Non-Bovine|OT
PurifiedWater,USPCdSSP
[TotalCoreTabletWeightCid|100.0
|SepisperseDry3202(Yellow)|OG

rsepiflmLPol4.C—O

Since modifications will be apparent to those of skill in this art, it is intended that

this invention be limited only by the scope of the appended claims.
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Whatis claimedis:

1. A methodfor treatment or amelioration of one or more symptomsof sleep

apnea, comprising administering a compoundthat is an endothelin antagonist to a patient

in need ofthe treatment.

2. The method ofclaim 1, wherein the compoundis selected from BE-

18257B; BQ-123; PD 156707; L-754,142; SB 209670; SB 217242; A-127722; TAK-

044; bosentan; sitaxsentan, and a pharmaceutically acceptable derivative thereof.

3. The method ofclaims 1 or 2, wherein the compoundselected from

sitaxsentan and a pharmaceutically acceptable salt thereof.

4 The method of claim 1, wherein the compoundis sitaxsentan.

5. The method of claim 3, wherein the compoundis an alkali metal salt of

sitaxsentan.

6. The method of claim 5, wherein the compoundis sitaxsentan sodium.

7. The method of any of claims 1-6, wherein the sleep apnea is selected from

obstructive sleep apnea and central sleep apnea.

8. The method of claim 3, wherein the compoundis administered in a single

dose.

9. The method ofclaim 8, wherein the compoundis administered once daily.

10. The method of claim 3, wherein the compoundis administered in an

amount from about 20 mg up to about 350 mg/day.

M1. The method of claim 10, wherein the amount of the compound

administered is about 25 mg/day.

12. The method of claim 10, wherein the amount of the compound

administered is about 50 mg/day.

13. The method of claim 10, wherein the amount of the compound

administered is about 90 mg/day.

14. The method ofclaim 10, wherein the amount of the compound

administered is about 100 mg/day.

15. The method of claim 10, wherein the amount of the compound

administered is about 150 mg/day.
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16. The method of claim 10, wherein the amount of the compound

administered is about 300 mg/day.

17. The method of any of claims 1-16, wherein the compoundis administered

as an oral formulation.

18. The method of any of claims 1-17, wherein the oral formulationis a

tablet. .

19, The method of claim 18, wherein the tablet further comprises an

antioxidant, a binding agent, a diluent, a buffer and a moisture resistant coating.

20. The method of claim 18, wherein the tablet further comprises

microcrystalline cellulose, lactose monohydrate fast flo (intragranular), lactose

monohydrate fast flo (extragranular), hydroxypropyl methylcellulose E-5P, ascorbyl

palmitate, disodium EDTA,sodium phosphate monobasic, monohydrate, sodium

phosphatedibasic, anhydrous, sodium starch glycoloate (intragranular), sodium starch

glycoloate (extragranular) phosphate, magnesium stearate and a coating of Sepifilm

LPO14/Sepisperse Dry 3202 Yellow.

21. The method of claim 18, wherein the tablet comprises about 20%

sitaxsentan sodium, about 35% microcrystalline cellulose, about 16.9% lactose

monohydrate fast flo (intragranular), about 16.4% lactose monohydratefast flo

(extragranular), about 5.0% hydroxypropyl methylcellulose E-5P, about 0.2% ascorbyl

palmitate, about 0.2% disodium (EDTA), about 0.1% sodium phosphate monobasic,

monohydrate, about 0.2% sodium phosphate dibasic, anhydrous, about 2.5 % sodium

starch glycoloate (extragranular), about 2.5 % sodium starch glycoloate (intragranular)

phosphate, about 1 % magnesium stearate, a coating of Sepifilm LP014/Sepisperse Dry

3202 Yellow at about 2.4 %/1.6% weight gain.

22. The method of claim 18, wherein the tablet comprises about100 mg

sitaxsentan sodium, about 1.0 mg ascorbyl palmitate, about 1.0 mg disodium edetate

(EDTA), about 25 mg hydroxypropyl methylcellulose E-5P, about 84.3 lactose

monohydrate fast flo (intragranular), about 82 mg lactose monohydrate fast flo

(extragranular), about 175 mg microcrystalline cellulose, about 0.6 mg sodium phosphate

monobasic, monohydrate, about 1.1 mg sodium phosphate dibasic, anhydrous, about

12.5 mg sodium starch glycoloate (extragranular), about 12.5 mg sodium starch
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glycoloate (intragranular) phosphate, about 5 mg magnesium stearate, non-bovine and a
coating of Sepifilm LP014 at about 12 mg and Sepisperse Dry 3202 Yellow at 8 mg.

23. The method ofany of claims 1-16, wherein the compoundis

administered as a lyophilized powder.

24. The method ofany of claims 1-16, wherein the lyophilized powder further

comprises an antioxidant, a buffer and a bulking agent.

25. The method of claim 24, wherein the lyophilized powder comprises about

41% of sitaxsentan sodium, about 3.3% ascorbic acid, about 3.3% sodium sulfite and

about 10.8% sodium bisulfite, about 8.8% sodium citrate dihydrate and about 32.8%

mannitol.

26. The method of claim 23, wherein the lyophilized powder comprises about
33% of sitaxsentan sodium, about 5.3% ascorbic acid, about 7.6% sodium citrate

dihydrate, about 53% D-mannitol and about 0.13% citric acid monohydrate by total
weightofthe lyophilized powder.

27. The method ofclaim 23, wherein the lyophilized powder comprises about

34% of sitaxsentan sodium, about 5.5% ascorbic acid, about 3.7% sodium phosphate

dibasic heptahydrate, about 55% D-mannitol and about 1.9% sodium phosphate

monobasic monohydrate by total weight of the lyophilized powder.

28. An article ofmanufacture comprising packaging material and a compound

that is an endothelin antagonist, contained within the packaging material, wherein the

packaging material includes a label that indicates that the compoundis used for treating
sleep apnea.’

29. Thearticle of manufacture of claim 28, wherein the compound is
sitaxsentan sodium.

30. A use of an endothelin antagonist for manufacture of a medicament for

treatment of sleep apnea.

31. The use of claim 30, wherein the endothelin antagonist is BE-18257B;

BQ-123; PD 156707; L-754,142; SB 209670; SB 217242; A-127722; TAK-044;

bosentan; sitaxsentan or a pharmaceutically acceptable derivative thereof.

32. The use of claim 30, wherein the endothelin antagonist is sitaxsentan or a

pharmaceutically acceptable salt thereof.
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33. The use of claim 30, wherein the endothelin antagonist is an alkali metal
salt of sitaxsentan.

34. The use of claim 30, wherein the endothelin antagonist is sitaxsentan
sodium.
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STABLE DIGESTIVE ENZYME COMPOSITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claims priority to U.S. Provisional Application No.

60/902,091 filed February 20, 2007, U.S. Provisional Application No. 60/902,093

filed February 20, 2007, and U.S. Provisional Application No. 60/902,092filed

February 20, 2007, the disclosures of which are each herein incorporated by reference

in their entirety for all purposes.

BACKGROUNDOF THE INVENTION

In cases of pancreatic insufficiency, pancrelipase and other pancreatic

enzymes products (PEPs) can be administeredto at least partially remedy the enzyme

deficiency caused by various diseases affecting the pancreas, such as pancreatitis,

pancreatectomy,cystic fibrosis, etc. The use of pancreatic enzymesin the treatment

of pancreatic insufficiency is an essential part of the therapy of patients afflicted with

cystic fibrosis. Without these supplements, patients becomeseverely nutritionally

impaired. This nutritional impairmentcan belife threateningif left untreated,

particularly in the case of infants.

The drug substance pancrelipase is mainly a combination of three enzyme

classes: lipase, protease and amylase, together with their various co-factors and co-

enzymes. These enzymesare producednaturally in the pancreas and are importantin

the digestion of fats, proteins and carbohydrates. Pancrelipase is typically prepared
from porcine pancreatic glands, although other sources can also be used, for example

those described in U.S. 6,051,220, U.S. 2004/0057944, 2001/0046493, and WO

2006044529, each of which is herein incorporated by reference. The enzymes

catalyze the hydrolysis of fats into glycerol and fatty acids, starch into dextrin and

sugars, and protein into amino acids and derived substances.

Pancreatic enzymes show optimal activity under near neutral and slightly

alkaline conditions. Under gastric conditions, pancreatic enzymes may be inactivated

with a resulting loss in biological activity. Therefore, exogenously administered

enzymesare generally protected against gastric inactivation and remain intact during

their transit through the stomach and into the duodenum. Althoughit is desirable to

coat pancreatic enzymes, uncoated preparations are also found in commerce.
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Pancreatic lipases are the mostsensitive to gastric inactivation and are the most
important single enzymesin the treatment of malabsorption. Lipase activity is
typically monitored to determine the stability of an enzyme composition containing
lipase.

After passage through the stomach, the enzymes should be released in the
duodenum within 5-30 minutes, since digestion by pancreatic enzymes and absorption

of the metabolites takes place primarily in the upper segment of the intestine, although

digestion and absorption can take place throughout GItransit. Pancreatic enzymes
havetypically been coated with an enteric coating polymer, which protects the
enzyme composition against the acidic environment of the stomach and then provides
release of the enzymeinthe intestine.

The conventional pancreatic enzyme preparations are intrinsically unstable

and do notpossess the shelf-life typically associated with approved pharmaceutical
products for oral use. The activity of pancreatic enzyme preparationsis typically
determined based onthe activity of lipase, which is one of the enzymes most sensitive

to losing enzymatic activity during storage. Commercially available digestive
enzyme compositions showalossoflipase activity over time of up to about 35% or
more. In order to compensatefor the losses of enzymatic activity during storage and
to ensure that the product provides the label-claimed potencyat the end ofthe shelf
life, manufacturers typically overfill the dosage forms from 5% to 60% and current
USP specifications for Pancrelipase Delayed-Release Capsulesallow for Pancrelipase
equivalentto not less than 90% and not more than 165% ofthe labeled lipase activity.

In practice this means that patients and prescribers are unable to judge the
dosage strength with accuracy, with the practical result that the appropriate dosage
needs to be determined empirically for each new prescription. Patients with exocrine

pancreatic insufficiency disorders rely on these drugs to provide the enzymes they
needto digest food properly. If the label contains an inaccurate statement about a
particular product’s potency, then the patient is at risk for receiving too much or too
little of the medicine.

Accordingly, it would be desirable to provide a stable digestive enzyme

composition capable of maintaining the necessary activity for the expected shelf life
of the enzyme preparation, without depending on overfilling the dosage form.
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SUMMARYOF THE INVENTION

The present inventionrelates to stable digestive enzyme compositions and
dosage forms and methodsfor producing stable enzyme compositions and dosage
forms. More particularly, the present invention relates to enteric coated enzyme
compositions and dosage formsthat exhibit minimalloss of activity under typical
storage conditions.

In one embodiment, the present invention provides a composition comprising

at least one digestive enzyme, wherein the composition has a moisture contentof
about 3% orless.

In another embodiment, a composition of the present invention comprises at

least one digestive enzyme, wherein the composition has a wateractivity of about 0.6
or less.

In another embodiment, a composition of the present invention comprises at

least onestabilized digestive enzyme, wherein the at least one stabilized digestive
enzymeexhibits a loss of activity of no more than about 15% after six months of
accelerated stability testing.

In yet another embodiment, the present invention provides a dosage form such
as a tablet or a capsule filled with the composition of the present invention.

In yet another embodiment, a composition of the present invention further
comprises the at least one digestive enzyme coated with a coating, wherein the
coating comprises an enteric polymer and optionally at least one inorganic material.

In yet another embodiment, the present invention provides a package
comprising a sealed container made of moistureresistant material, a desiccant, and at
least one dosage form ofthe present invention, wherein the desiccant and at least one
dosage form are inside the sealed container.

In yet another embodiment, the present invention provides a method of
treating or preventing a disorder associated with digestive enzyme deficiency
comprising administering a composition of the present invention to a mammalin need
thereof.
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In yet another embodiment, the present invention provides a method of
preparing a composition of the present invention. In one embodiment, the method
comprises coating particles ofthe at least one digestive enzyme in an atmosphere
having a moisture content of about 3.6 g water per m°or less, with a coating
comprising an enteric polymerandatleast one inorganic material, thereby forming a
plurality of delayed release particles.

DETAILED DESCRIPTION OF THE INVENTION

Oneaspectofthe present invention is directed to a stabilized digestive enzyme

composition. The term “stabilized digestive enzyme” means a digestive enzyme
which maintains substantial enzymatic activity after long-term storage. The term

“digestive enzyme” denotes an enzymein the alimentary tract which breaks down the
components of food so that they can be taken or absorbed by the organism.

Non-limiting classes of digestive enzymes suitable for use in the present

invention include lipases, amylases and proteases. Non-limiting examples of

digestive enzymes include pancrelipase (also referred to as pancreatin), lipase, co-
lipase, trypsin, chymotrypsin, chymotrypsin B, pancreatopeptidase, carboxypeptidase
A, carboxypeptidase B, glycerol ester hydrolase, phospholipase, sterol ester

hydrolase, elastase, kininogenase, ribonuclease, deoxyribonuclease, o-amylase,
papain, chymopapain, glutenase, bromelain,ficin, B-arnylase, cellulase, B-
Galactosidase, lactase, sucrase, isomaltase, and mixtures thereof.

In one embodimentof the present invention, the stabilized digestive enzyme is

a pancreatic enzyme. The term “pancreatic enzyme”as used herein refers to any one
of the enzymetypespresentin the pancreatic secretion, such as amylase, lipase,

protease, or mixtures thereof, or any extractive ofpancreatic origin having enzymatic
activity, such as pancreatin. The pancreatic enzyme can be obtained through
extraction from the pancreas, producedartificially, or obtained from sources other

than the pancreas, such as from microbes,plants or other animaltissues.

In another embodimentof the present invention,the stabilized digestive

enzymeis pancrelipase. The terms "pancrelipase" or "pancreatin" denote a mixture of
several types of enzymes, including amylase, lipase, and protease enzymes.
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Pancrelipase is commercially available,for example from Nordmark Arzneimittel
GmbH,or Scientific Protein Laboratories LLC.

In one embodiment of the compositionsof the present invention, the stabilized

digestive enzyme comprises a lipase. The term “lipase” refers to an enzymethat
catalyzes the hydrolysis of lipids to glycerol and simple fatty acids.

Examplesoflipases suitable for the present invention include, but are not
limited to animallipase (e.g., porcine lipase), bacterial lipase (e.g., Pseudomonas
lipase and/or Burkholderialipase), fungallipase, plant lipase, recombinantlipase
(e.g., produced via recombinant DNA technology by a suitable hostcell, selected
from any one ofbacteria, yeast, fungi, plant, insect or mammalian hostcells in
culture, or recombinantlipases which include an amino acid sequencethat is
homologousor substantially identical to a naturally occurring sequence,lipases
encoded by a nucleic acid that is homologous or substantially identical to a naturally
occurring lipase-encoding nucleic acid,etc.), chemically-modified lipase, or mixtures
thereof.

In another embodimentof the compositions of the present invention, the

stabilized digestive enzyme comprises an amylase. The term "amylase" refers to
glycoside hydrolase enzymesthat break downstarch, for example a-amylases, B-
amylases, y-amylases, acid a-glucosidases, salivary amylases such as ptyalin, etc.

The amylases suitable for use in the compositions of the present invention
include, but are not limited to animal amylases, bacterial amylases, fungal amylases
(e.g., Aspergillus amylase and, preferably, is Aspergillus oryzae amylase), plant
amylases, recombinant amylases(e.g., produced via recombinant DNA technology by
a suitable host cell, selected from any one of bacteria, yeast, fungi, plant, insect or
mammalian host cells in culture, or recombinant amylases which include an amino

acid sequence that is homologous or substantially identical to a naturally occurring
sequence, amylases encoded by a nucleic acid that is homologousor substantially
identical to a naturally occurring amylase-encoding nucleic acid, etc.), chemically

modified amylases, or mixtures thereof.

In another embodimentof the compositionsof the present invention, the

stabilized digestive enzyme comprises a protease. The term "protease"refers
generally to enzymes(e.g., proteinases, peptidases, or proteolytic enzymes) that break
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peptide bonds between aminoacids of proteins. Proteases are generally identified by
their catalytic type, e.g., aspartic acid peptidases, cysteine (thiol) peptidases,
metallopeptidases, serine peptidases, threonine peptidases, alkaline or semi-alkaline
proteases, neutral and peptidases of unknowncatalytic mechanism.

Non-limiting examples of proteasessuitable for use in the compositions or

oral dosage formsofthe present invention include serine proteases, threonine

proteases, cysteine proteases, aspartic acid proteases (e.g., plasmepsin)
metalloproteases, glutamic acid proteases, etc. in addition, proteases suitable for use
in the compositionsor oral dosage formsof the present invention include, but are not
limited to animal proteases, bacterial proteases, fungal proteases (e.g., an Aspergillus
melleus protease), plant proteases, recombinant proteases (e.g., produced via
recombinant DNAtechnology by a suitable host cell, selected from any one of

bacteria, yeast, fungi, plant, insect or mammalian host cells in culture, or recombinant
proteases which include an amino acid sequence that is homologous or substantially
identical to a naturally occurring sequence, proteases encodedby a nucleic acid that is

homologousor substantially identical to a naturally occurring protease-encoding
nucleic acid, etc.), chemically modified proteases, or mixtures thereof.

The compositions or oral dosage formsof the present invention can comprise
one or morelipases(i.e., one lipase, or two or morelipases), one or more amylases
(i.e., one amylase, or two or more amylases), one or more proteases (i.e., one
protease, or two or more proteases), mixtures of one or more lipases with one or more
amylases, mixtures of one or more lipases with one or more proteases, mixtures of
one or more amylases with one or more proteases, or mixtures of one or more lipases
with one or more amylases and one or more proteases.

In one embodiment, the digestive enzyme is a porcine pancreatic extract

comprising variouslipases (e.g., lipase, colipase, phospholipase A2, cholesterol
esterase), proteases(e.g., trypsin, chymotrypsin, carboxypeptidase A and B,elastase,
kininogenase,trypsin inhibitor), amylases, and optionally nucleases (ribonuclease,
deoxyribonuclease). In another embodiment, the digestive enzymeis substantially
similar to human pancreatic fluid. In yet another embodiment,the digestive enzyme

is pancrelipase USP. Instill another embodiment, the digestive enzymeis
pancrelipase ESP havinga lipase activity of 69-120 U USP/mg, amylase activity of
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greater than or equal to 216 U USP/mg,protease activity of greater than or equalto
264 U USP/mg,andtotal protease activity of greater than or equal to 264 U USP/mg.

Lipase activities in the compositionsor oral dosage forms ofthe present
invention can be about 4500-25,000 IU, for example about 4500-5500 IU, about

9000-11,000 IU, about 13,500-16,500 IU, and about 18,000-22,000 IU. Amylase
activities in the compositions or oral dosage formsof the present invention can be
about 8100-180,000 IU, for example about 8000-45,000 IU, about 17,000-90,000 IU,

about 26,000-135,000 IU, about 35,000-180,000 IU. Protease activities in the

compositions or oral dosage forms ofthe present invention can be about 8000-
134,000 IU, for example about 8000-34,000 IU, 17,000-67,000 IU, 26,000-100,000
IU, 35,000-134,000 IU. In one embodiment,the lipase activity ranges from about
4500-5500 IU,the amylase activity ranges from about 8000-45,000 TU, and the

proteaseactivity ranges from about 8000-34,000 IU. In another embodiment, the
lipase activity ranges from about 9000-11,000 IU, the amylase activity ranges from
about 17,000-90,000 IU, and the protease activity ranges from about 17,000-67,000

IU. In yet another embodiment, the lipase activity ranges from about 13,500-16,500
IU, the amylase activity ranges from about 26,000-135,000 IU, and the protease
activity ranges from about 26,000-100,000 IU. In still another embodiment, the lipase
activity ranges from about 18,000-22,000 IU,the amylase activity ranges from about
35,000-180,000 IU,andthe protease activity ranges from about 35,000-134,000 IU.

Theratios of lipase:protease:amylasein the compositionsor oral dosage forms

of the present invention can bein the range of about 1:10: 10 to about 10:1:1, or about
1.0:1.0:0.15 (based on enzymeactivities). The ratio of amylase/lipase in the
compositions or oral dosage formsofthe present invention can range from about 1.8-
8.2, for example about 1.9-8.2, and about 2.0-8.2. The ratio of protease/lipase in the
compositions or oral dosage formsof the present invention can range from about 1.8-
6.2, for example about 1.9-6.1, and about 2.0-6.1.

In another embodiment, the activities of lipase, protease, and amylase can be

those described in Table A, below:

Table A

(Formulation[2|2|3{4
Activity QU) [min [max [min [max [min[max|min|max_|
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The total amount of digestive enzymes (by weight) in the compositions ororal

dosage formsof the present invention can be about 20-100%, 20-90%, 20-80%, 20-

70%, 20-60%, 20-50%, 20-40%, 20-30%, or about 20%, about 30%, about 40%,

about 50%, about 60%, about 70%, about 80%, about 90%, or about 100%. In one

embodiment, the total amount of digestive enzymes is 60-90%. In another

embodiment, the total amount of digestive enzymes(e.g., pancrelipase) is about 68-

72%.

In one embodiment, the compositions or oral dosage formsof the present

invention, comprising at least one digestive enzyme, have a moisture content of about

3% orless, about 2.5% or less, about 2% or less, about 1.5% orless, or about 1% or

less, inclusive of all ranges and subranges therebetween(i.e., any of about 2.5% to

3%, 2% to 3%, 1.5% to 3%, 1% to 3%, 2% to 2.5%, 1.5% to 2.5%, 1% to 2.5%, 1.5%

to 2%, 1% to 2%, 1% to 1.5%, etc.). Compositions or oral dosage forms ofthe

present invention, maintained at low moisture content, have been foundto be

substantially more stable compared to conventional compositions maintained at

higher moisture contents, e.g. above about 3% orhigher.

The term “moisture content”, also referred to as “water content”, means the

amountofwater that a composition contains. For compositions which do not change

volume with changing moisture content, the moisture content can be expressed

volumetrically (i.e., by volume) as the ratio of the mass ofmoisture to the dry volume

of the material. For compositions that change volume with changing moisture

content, the moisture content can be expressed gravimetrically (i.e., by weight) as the

mass of water removed upon drying per unit dry mass of the specimen.

Determination ofmoisture content can be achieved by any of the conventional

methods knownin the art. For example, the moisture content can be determined by

chemicaltitration, such as Karl Fischertitration, in which a sample is dissolvedin an

electrochemicaltitration cell. Water from the sample is consumed in an
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electrochemical reaction whose endpoint is measured potentiometrically, thereby

providing a direct measure of the amount ofwater in the sample. Alternatively,
relatively simple thermogravimetric methods may be used such as “J.oss on Drying”
(LoD), in which the mass of a sample is measured prior to, and after controlled
drying. The loss of mass after drying is attributed to loss of moisture. Commercially
available moisture analyzers(e.g., available from Mettler Toledo, Sartorius AG,etc.)
can also be used to determine moisture content. The moisture contentof the

compositions or oral dosage formsofthe present invention can be measured by any
suitable method knownin the art, for example LoD.

In another embodiment, the compositionsor oral dosage formsof the present

invention, comprisingat least one digestive enzyme, have a water activity of about 0.6
or less, about 0.5 or less, about 0.4 or less, about 0.3 or less, about 0.2 or less, or about
0.1 or less, inclusive of all ranges and subranges therebetween (i-e., any of about 0.5
to 0.6, 0.4 to 0.6, 0.3 to 0.6, 0.2 to 0.6, 0.1 to 0.6, 0.4 to 0.5, 0.3 to 0.5, 0.2 to 0.5, 0.1
to 0.5, 0.3 to 0.4, 0.2 to 0.4, 0.1 to 0.4, 0.2 to 0.3, 0.1 to 0.3, 0.1 to 0.2,etc.).

Compositions or oral dosage forms of the present invention, maintained at a low water
activity, have been foundto be substantially more stable compared to conventional
digestive enzyme compositions maintained at higher water activity levels.

Wateractivity, also referred to as “aw”, is the relative availability of water in a
substance. As used herein, the term “wateractivity” is defined as the vapor pressure

of water in a sample divided by the vapor pressure of pure waterat the same

temperature. Pure distilled water has a water activity of exactly one. Water activity is
temperature dependent. That is, water activity changes as the temperature changes.
In the present invention, water activity is measured at a temperature ranging from
about 0°C to about 50°C, preferably from about 10°C to about 40°C.

The wateractivity of a product can be determined by measuring the relative

humidity ofthe air surrounding the sample at equilibrium. Accordingly, measurement
of water activity in a sampleis typically carried out in an enclosed (usually insulated)
space where this equilibrium can take place. At equilibrium, the water activity of the
sample andthe relative humidity of the air are equal, and therefore a measurementof
the equilibrium relative humidity (ERH)ofthe air in the chamber provides a measure
of the wateractivity of the sample. At least two different types ofwater activity
instruments are commercially available. One type of water activity instruments uses
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chilled-mirror dewpoint technology (e.g., AquaLab™ water activity meters available

from Decagon Devices, Inc.) while others measurerelative humidity with sensors that

change electrical resistance or capacitance (e.g., water activity meters available from

Rotronic). The water activity of the compositions or oral dosage formsof the present

invention can be measured by any suitable method knownin theart.

In another embodiment, the compositions or oral dosage forms of the present

invention, comprising at least one stabilized digestive enzyme, exhibit a loss of

enzymeactivity of no more than about 25%, no more than about 20%, no more than

' about 15%, no more than about 12%, no more than about 10%, no morethan about

8%, or no more than about 5%,after six months ofaccelerated stability testing.

The term “accelerated stability testing”or “accelerated storage testing”refers

to test methods usedto simulate the effects of relatively long-term storage conditions

on enzymeactivity, which can be carried out in a relatively short time. Accelerated

stability testing methods are knownintheart to be a reliable alternative to real-time

stability testing, and can accurately predict the shelf life of biological products. Such

“accelerated stability testing" conditions are knownin the art and are in accordance

with the International Conference for Harmonization of Technical Requirements for

Registration of Pharmaceuticals for Human Use: Stability Testing of New Drug

Substances and Products Q1A, herein incorporated by referencein its entirety.

One methodofaccelerated stability testing comprises storing samples of

digestive enzyme composition in a sealed Nialene (nylon, aluminium, polyethylene
laminate; GOGLIO SpA,Milan) bag at 40°C/75% relative humidity for 6 months.

After storage (or periodically during storage) the enzymeactivity of the

samples can be tested using conventional methods for assaying digestive enzyme

activity (e.g., United States Pharmacopoeia, Pancrelipase: Assay forlipase activity;

herein incorporated by referencein its entirety).

The compositions or oral dosage formsofthe present invention can also

further comprise one or more stabilizers which enhance or improve thestability of the

compositionsor oral dosage formsof the present invention. Non-limiting examples
of suitable stabilizers include proline, trehalose, dextran, maltose, sucrose, mannitol,

polyols, silica gel, aminoguanidine, pyridoxamine, anhydrous metal salts, such as

sodium hydrogen carbonate magnesium oxide, calcium oxide, aluminium oxide and
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mixtures thereof. The one or morestabilizers can have a moisture content of about

3% or less and/or a water activity of 0.6 or less.

Non-limiting examples of suitable forms of trehalose which can be used in the

compositions or oral dosage formsof the present invention include trehalose

dihydrate (TD), amorphoustrehalose (AT), anhydrous trehalose (e.g. anhydrous

amorphoustrehalose (AAT), anhydrous crystalline trehalose (ACT)). Powdered

anhydrous trehalose may contain any AAT and/or ACT. Asusedherein, the term

"trehalose" refers to any physical form of trehalose, including anhydrous,partially

hydrated, fully hydrated and mixtures and solutions thereof. The term “anhydrous

trehalose"refers to any physical form oftrehalose containing less than 2% water. The

anhydrous formsoftrehalose may contain from 0-2% water. Amorphoustrehalose

contains about 2-9% water and trehalose dihydrate contains about 9-10% water.

Anhydroustrehalose can be prepared as described in PCT/GB97/00367, herein

incorporated by reference in its entirety. In one embodiment, the compositionsor oral

dosage formsof the present invention comprise one or morestabilized digestive

enzymes and anhydroustrehalose.

The amountof anhydrous trehalose (AAT or ACT)in the composition ofthe

present invention can be in the range of about 5-50%, 5-40%, 5-30%, 5-20%, 5-15%,

5-10%, 7-15%, or about 5%, about 7%, about 10%, about 15%, or about 20%.

The anhydrous trehalose can be incorporated into the compositionsororal

dosage formsof the present invention as a powder. The particle size of the anhydrous

trehalose powdercan be in the range of about 2-2000 um.

Compositions or oral dosage forms of the present invention comprising one or

more stabilized digestive enzymes and anhydroustrehalose confer improved enzyme

stability. It is believed that the anhydroustrehalose stabilizes the compositionsor oral

dosage formsofthe present invention by absorbing or sequestering moisture from

ambient humidity, or residual moisture from manufacturing or within the formulation
itself.

Depending on the intended use and requirement of the compositions, the

weight ratio of the stabilized digestive enzymeto the stabilizer ranges from about

99:1 to 80:20. Thestabilizer can be incorporated into the compositions or oral dosage

formsofthe present invention by wetor dry blendingat least one stabilized digestive

bonne en 7
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enzyme with at least one stabilizer. In one embodiment, one or morestabilized
digestive enzymeis dry blended with one or more stabilizer. In another embodiment,
one or more stabilized digestive enzyme is wet blended with one or more stabilizer.

In addition to the stabilized digestive enzyme and/orstabilizer(s), the

compositions or oral dosage formsofthe present invention can further comprise one
or more pharmaceutically acceptable excipients. The term "excipients" includes other
pharmaceutically acceptable ingredients added to the active component(s) ofa
composition (e.g., the stabilized digestive enzymes) in order to improve processing,
stability, palatability, etc. Non-limiting examples of suitable excipients include
pharmaceutically acceptable binders, stabilizers, disintegrants, lubricants, glidants,
diluents, and mixtures thereof etc. Jt will be appreciated by those skilled in the art of
pharmaceutical formulations that a particular excipient may carry out multiple
functions in the composition. So, for example a binder may also function as a diluent,
etc. The excipients can have a moisture content of about 3% or less and/or a water

activity of about 0.6 or less.

Non-limiting examples ofsuitable binders includestarches, sugars (e.g.

lactose), sugar alcohols (e.g. xylitol, sorbitol, maltitol), cellulose (e.g. microcrystalline
cellulose), modified celluloses(e.g., hydroxypropylcellulose, carboxymethylcellulose
sodium), alginic acid, polyvinyl pyrrolidone (povidone), and mixtures thereof. Non-
limiting examples of suitable disintegrants include dibasic calcium phosphate, dibasic
calcium phosphate dihydrate, tribasic calcium phosphate,alginic acid,
hydroxypropylcellulose, carboxymethylcellulose calcium, carboxymethylcellulose
sodium,cross-linked carboxymethylcellulose sodium, swellable ion exchangeresins,
alginates, formaldehyde-casein, cellulose, croscarmeliose sodium, crospovidone(e.g.,
cross-linked polyvinyl pyrrolidone), microcrystalline cellulose, sodium
carboxymethyl starch, sodium starch glycolate, starches (corn starch, rice starch), and
mixtures thereof. Non-limiting examples of suitable lubricants include calcium

stearate, magnesium stearate, sodium stearyl fumarate, stearic acid, zinc stearate,talc,
waxes, Sterotex®, Stearowet®, and mixtures thereof. Non-limiting examples of
suitable glidants include colloidal silicon dioxide, talc, and mixtures thereof. Non-
limiting examples ofsuitable diluents include mannitol, sucrose, anhydrous dibasic
calcium phosphate, anhydrous dibasic calcium phosphate dihydrate, tribasic calcium
phosphate, cellulose, lactose, magnesium carbonate, microcrystalline cellulose, and
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mixtures thereof. Non-limiting examples of suitable stabilizers include trehalose,

proline, dextran, maltose, sucrose, mannitol, polyols, silica gel, aminoguanidine,
pyridoxamine, and mixtures thereof.

In one embodiment, the disintegrant is crospovidone(e.g., POLYPLASDONE

XL, POLYPLASDONE XL-10). In another embodiment, the disintegrantis

croscarmellose sodium (e.g., AC-DI-SOL). In another embodiment,the disintegrant

is sodium starch glycolate (e.g., EXPLOTAB, EXPLOTAB CV). In another

embodiment, the compositions or oral dosage formsof the present invention can

comprise a combination ofdisintegrants such as microcrystalline cellulose and
sodium starch glycolate or croscarmellose sodium and crospovidone.

The amountof disintegrantcan be in the range of about any of about 0.1-30%,

1%-30%, 1%-25%, 1%-20%, 1%-15%, 1%-10%, 1%-5%, 5%-10%, 5%-15%, 5%-

20%, 5%-25%, or 5%-30%. In one embodiment, the amount of disintegrant is about

2%-4%, or about 2%-3%, or about 2.5%.

Non-limiting examples of suitable diluents include microcrystalline cellulose,

starch, calcium phosphate, lactose, sucrose, mannitol, sorbitol, and combinations
thereof. In one embodiment,the diluent is microcrystalline cellulose (e.g. Avicel). In

another embodiment, the diluentis starch. In another embodiment, the diluent is

lactose (e.g., Pharmatol). In another embodiment, the compositions or oral dosage

formsofthe present invention can comprise a combination of diluents such as

microcrystalline cellulose, starch andlactose.

The amountof diluent can bein the range of about any of about 0.1-99%, 1%-

30%, 1%-25%, 1%-20%, 1%-15%, 1%-10%, 1%-5%, 5%-10%, 5%-15%, 5%-20%,
5%-25%, or 5%-30%. In one embodiment, the amount of diluent is about 2%-5%,

3%-5%, or about 4%.

Oneor moreofthe excipients of the compositions or oral dosage forms ofthe

present invention can function as a dessicant to further stabilized the composition.
Suitable excipients useful as desiccants include any pharmaceutically acceptable

excipientthat binds water tightly, or reduces the water activity of a composition. For
example, the composition of the present invention can include about 1-4% silica gel,
or about 2.5% silica gel.

13
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The compositionsof the present invention can be preparedin any suitable oral
dosage form. Non-limiting examples of suitable dosage forms include tablets,
capsules or sachets. Since certain digestive enzymes, such as pancreatic lipases may
need to be protected against gastric inactivation ptior to release in the duodenum, itis
maybe desirable that the stabilized digestive enzyme compositions or oral dosage
formsofthe present invention be provided as a controlled or delayed release
formulation. Such controlled or delayed release formulations can include tablets or

particles coated with an enteric coating which serves to protect pH-sensitive digestive
enzymes from gastric inactivation, yet which releases the digestive enzymesin the
duodenum. Alternatively, the controlled release formulations can include capsules
filled with the stabilized digestive enzyme compositions or oral dosage forms of the

present invention, wherebythe capsule protects the contents against gastric
inactivation, yet releases the digestive enzymesin the duodenum. However, the
stabilized digestive enzyme compositionsor oral dosage forms of the present
invention are not limited to digestive enzymes susceptible to gastric inactivation, for

example certain digestive enzymesthat are naturally stable in the gastric environment
such as gastric lipases, a range or proteases, including those of pancreatic origin and
amylases. Certain digestive enzymes derived or extracted from microorganismsthat
haveanintrinsic stability, or that have been chemically modified by cross-linking.

When the compositions of the present invention are formulated astablets, the
stabilized digestive enzyme(s) can be "tabletted"(.e., formedinto tablets) using
methods knownin the art, and subsequently coated with an enteric coating, again

using methods knownintheart.

When the compositions ofthe presentinvention are formulated as capsules,
the contents of the capsule can be formulated using methods known in the art. For
example, the stabilized digestive enzyme composition can be provided in the form of
particles or tablets suited to incorporation in a capsule.

The term "particles" as used herein includes fine powders (having particle
diameters in the range of about 1 jm) upto pellets having a diameter of about 5 mm.

The stabilized digestive enzyme composition can also be formed into particles
coated with a coating, wherein the coating comprises an enteric polymer. The term
“enteric polymer” means a polymerthat protects the digestive enzymes from gastric

14

4755



4756

WO 2008/102264 PCT/IB2008/000770

10

15

20

25

30

contents, for example a polymerthat is stable at acidic pH, but can break down

rapidly at higher pH or a polymer whoserate of hydration or erosion is slow enough

to ensure that contact of gastric contents with the digestive enzymesisrelatively

minor while it is in the stomach, as opposed to the remainder of the gastro-intestinal

tract. Non-limiting examples of enteric polymers include those knownin the art, such

as modified or unmodified natural polymers such as cellulose acetate phthalate,

hydroxypropylmethylcellulose phthalate, hydroxypropylmethylcellulose acetate

succinate, and shellac; or synthetic polymers such as acrylic polymers or copolymers

methacrylic acid polymers and copolymers, methylmethacrylate copolymers, and

methacrylic acid/methylmethacrylate copolymers.

The enteric polymer coating can be a synthetic polymer, optionally including

an inorganic material, suchas an alkalinizing agent. The resulting coated particles

provide delayed release beads comprising a core which comprises the stabilized

digestive enzyme(s) and an enteric coating encapsulating the core. The coated

stabilized digestive enzymeparticles can then be formulated into tablets or capsules.

The enteric polymer andtheat least one inorganic material impart enteric

properties to the coating of the present invention. That is, when used as a medication,

the coating will act as a barrier protecting the medication from the acidic environment

of the stomach and substantially prevent the release of the medication beforeit

reaches the smallintestine(i.e., the release of enzymein the stomachisless than

about 10-20% of the total amount of enzyme in the composition).

The inorganic material can include, for example, an alkalinizing agent. Non-

limiting examples of alkalinizing agents includesilicon dioxide, sodium salts, calcium

salts, magnesium salts, aluminum salts, aluminum hydroxides, calcium hydroxides

magnesium hydroxides, talc, and combinations thereof. In one embodiment, the

alkalinizing agentis talc.

Depending on the intended use of the composition,the ratio of the enteric

polymerandthe at least one inorganic material may be in a range of from about 10:1

to about 1:60 by weight. In another embodiment, the ratio of the enteric polymer and

the at least one inorganic material ranges from about 8:1 to about 1: 50 by weight. In

another embodiment, the ratio of the enteric polymer and theat least one inorganic

material ranges from about 6:1 to about 1:40 by weight. In another embodiment,the
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ratio of the enteric polymer and the at least one inorganic material ranges from about

5:1 to about 1:30 by weight. In another embodiment, the ratio of the enteric polymer

and the at least one inorganic material ranges from about 4:1 to about 1:25 by weight.

In another embodiment, the ratio of the enteric polymer and the at least one inorganic

material ranges from about 4:1 to about 1:9 by weight. In another embodiment, the

ratio of the enteric polymer and the at least one inorganic material ranges from about

10:4 to about 10:7 by weight.

In one embodiment, the compositions or oral dosage forms of the present

invention comprise stabilized digestive enzyme particles coated with an enteric

coating comprising an enteric polymer and an inorganic material such as talc. Ina

particular embodiment, the inorganic material of the enteric coating comprises about

1-10% by weight of the weight of the total weight of the particles. In another

embodimentthe inorganic material comprises about 3, about 5, about 7, or about 10%

by weight ofthe particles. In still other embodiments, the inorganic material is an

alkalinizing agent and comprises about 20-60% ofthe dry coating weight. In still

other embodiments, the alkalinizing agent is about 25%, about 30%, about 35%, about

40%, about 45%, about 50%, or about 55% ofthe dry coating weight (inclusive ofall

ranges, subranges, and values therebetween). In a particular embodiment, the

alkalinizing agent is talc. In still another particular embodiment, the dry coating of

the particles comprises about 35% talc.

In another embodimentof the present invention, the coating further comprises

a plasticizer. Examples of suitable plasticizers include, but are notlimited totriacetin,

tributylcitrate, tri-ethyl citrate, acetyl tri-n-butyl citrate, diethy] phthalate, dibutyl

sebacate, polyethylene glycol, polypropylene glycol, castor oil, acetylated mono-

glyceride, acetylated di-glyceride, and mixtures thereof.

The dosage formsof the present invention can be capsules containing the

composition of the present invention (e.g., controlled-release particles of the

stabilized digestive enzyme composition, coated with an enteric polymer and an

alkalinizing agent). The capsules themselves can be comprised of any conventional

biodegradable material knownin the art, for example, gelatin, polysaccharides such as

pullulan, or modified cellulosic materials such as hydroxypropylmethylcellulose, In

order to improvethe stability of the stabilized digestive enzymes, the capsule can be

dried prior to filling, or a capsule comprised of a low moisture content material can be
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selected. In one embodimentofthe dosage form ofthe present invention,the capsule

is comprised of hydroxypropylmethylcellulose. In another embodimentof the dosage
form ofthe present invention,the capsule is comprised of

hydroxypropylmethylcellulose having a water content of about 6% orless, for
example about any of 4% orless, 2% or less, or 2-6%, or 4-6%. In another
embodiment, the capsule is comprised of hydroxypropylmethylcellulose having a
water content of less than about 2%.

The dosage formsofthe present invention can comprise a single digestive

enzyme, or mixtures of digestive enzymes. If the stabilized digestive enzyme
composition is formedinto particles coated with an enteric coating, the coated
particles can each contain a core comprising a single digestive enzyme or mixtures of
digestive enzymes. The dosage form can also comprise coated particles, each of
which has nominally the same composition, or it can comprise mixtures of different
kinds of coated particles. For example the dosage form can be a capsule filled with
coatedparticles, wherein each of the coatedparticles has a core comprising
pancrelipase. Alternatively, the dosage form can be a capsule filled with coated
particles, wherein someof the coated particles have a core comprising pancrelipase,
whereas other coated particles have cores comprising a different lipase, or proteases

or amylases. Any suitable combination of coated particles of different compositions
can be used to provide the desired therapeutic effect.

In addition, when the dosage formsof the present invention are comprised of
coated particles of stabilized digestive enzymes, the individual particles can each have
the same coating composition, or can include mixtures of particles, some of which
have a different coating composition. Any suitable combination of coating

compositionscan be usedto provide the desired type of controlled release or
therapeutic effect.

Thecore of the coated particles can have any suitable particle size or shape.

For example, the coated particles can be in the form of a coated powder having a
particle size range of about 50-5000 microns, or can be in the form of “minitabs"
which have a nominalparticle diameterin the range of about 2-5 mm. For other

applications, the core of the coated particles can be "microtabs" which have nominal
particle diameters of less than about 2 mm,for example about 1-2 mm.
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In one embodiment, the compositions or oral dosage formsof the present

invention can comprise a plurality of coated digestive enzymeparticles(¢.g.,

pancrelipase). The digestive enzymeparticles can comprise a digestive enzyme,at

least one disintegrant, at least one polymeric binder or diluent, and optionally at least

one plasticizer, optionally at least one glidant, and optionally at least one lubricant. In
one embodiment, the digestive enzymeparticles can comprise about 60-90% of

digestive enzyme, about 1-4% ofat least one disintegrant, about 2-6% ofat least one

polymeric binderor diluent, and optionally about 0.5-1.0% of at least one plasticizer,
optionally about 0.2-0.6% ofat least one glidant, and optionally about 0.2-0.6% ofat
least one lubricant. For example, the digestive enzymeparticles can comprise about

60-90% pancrelipase, about 1-4% of croscarmellose sodium, about 0.5-1.0% of

hydrogenatedcastoroil, about 0.2-0.6% ofcolloidal silicon dioxide, about 2-6% of
microcrystalline cellulose, and about 0.2-0.6% of magnesium stearate. The coating

can compriseat least one enteric polymer, about 4-10% of at least one alkalinizing

agent (based onthetotal weight ofthe particles), and optionally at least one

plasticizer. In one embodiment, the coating can comprise about 10-20% of a least one
enteric polymer, about 4-10% ofa least one alkalinizing agent, and about 1-2% ofa
least one plasticizer (based on the total weightof the particles). For example, the

coating can comprise about 10-20% of hydroxypropylmethylcellulose phthalate,
about 4-10% oftalc, and about 1-2% oftriethyl citrate (based on the total weight of

the particles). The plurality of coated digestive enzyme particles can then be formed
into a tablet, or filled into a capsule. In one embodiment, the capsule comprises

hydroxypropylmethylcellulose.

The compositions of the present invention, and dosage forms comprising the

compositions of the present invention, have improved stability compared to
conventional digestive enzyme(e.g., pancrelipase)-compositions and dosage forms.

Consequently, the dosage forms ofthe present invention do not require “overfilling”
(i.e., zero-overfill), as do conventional digestive enzyme dosage forms, to deliver a
clinically useful amount ofdigestive enzymeto a patient in need thereof.

Conventionaldigestive enzyme compositions and dosage forms require overfilling

levels of as much as 65% (i.c., 165% of the required dose of digestive enzyme)to

compensate for the poor enzymestability. As a result, there is uncertainty as to the
dosedelivered by conventional digestive enzyme compositions. Thus, conventional
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“overfilled” dosage forms can deliver higher than the intended dose of digestive

enzymes shortly after manufacture, but over time, the enzymeactivity can fall below
the intended dose.

In one embodiment, the dosage forms comprising the compositions ofthe

present invention are substantially zero-overfill. The term “substantially zero-

overfill” means compositions of the present invention in which the amount of

additional digestive enzymeactivity (i.e., the amount of additional enzyme activity

above the intended dose) is less than or equal to about 10%,i.e., about 10%, less than

about 10%, less than or equal to about 9%, less than or equal to about 8%,less than or

equal to about 7%, less than or equal to about 6%,less than or equal to about 5%, less
than or equal to about 4%,less than or equal to about 3%,less than or equalto about

2%, less than or equal to about 1%, or about 0%. So, for example, if the intended

dose is about 4500 IU lipase, the substantially zero-overfill dosage formsof the

present invention may contain less than or equal to about 4950 IUlipase (..¢., less

than or equal to 110% of 4500 IUlipase). In another embodiment,the zero-overfill

dosage form contains 4500 IU lipase.

The compositions or dosage forms(e.g., tablets or capsules) of the present

invention can bestored in any suitable package. For example, the package can be a

glass orplastic jar with a threaded or press-fit closure. Alternatively, the

compositions or dosage formsofthe present invention can be packaged as a unit

dosage form in “blister packs”. Applicants have found that improved stability of the

digestive enzyme compositions or dosage forms can be provided by providing a

moisture-proofseal, and/or a moisture-proof package. Non-limiting examples of

suitable moisture-proof packages includeglassjars, plastic jars incorporating moisture

barrier resins or coatings, aluminized plastic (e.g., Mylar) packaging, etc. The term

"moisture-proof" refers to a package which has a permeability to water of less than

about 0.5 mg water per cm3 of container volume per year.

Containers(e.g., bottles) can be closed with any suitable closure, especially

closures which minimize the ingress of moisture during storage. For example, the

compositions or dosage formsof the present invention can be closed with a closure
such as Saf-Cap III-A (Van Blarcom Closures, Inc.), containing HS 035 Heat

Seal/20F (SANCAPLiner Technology,Inc.) printed as a sealing liner.
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In order to ensure package integrity and minimize moisture ingress during

storage, sealed packages containing the compositions or dosage forms ofthe present
invention can be leak-tested after dispensing the composition or dosage form of the

present invention andsealing the package. For example, the sealed packages can be
tested by applying a controlled vacuum to the closure, and detecting the decrease in
vacuum over time. Suitable leak-testing equipment includes those manufactured by

Bonfiglioli (e.g., model LF-01-PKV or model PKV 516).

Packages containing the compositions or dosage forms of the present
invention can also contain a desiccant(i.e., a substance which absorbs,reacts with, or

adsorbs water) capable of reducing the humidity inside the package, for example a
desiccant capsule, capable of "scavenging" moisture from the atmosphere sealed
inside the package. Non-limiting examples of suitable dessicants which can be placed
inside such packages include zeolites (e.g., molecular sieves such as 4A molecular
sieves), clay (e.g., montmorillonite clay), silica gel, activated carbon, or combinations
thereof. In one embodiment, the desiccant comprises molecular sieves.

In addition, it is commonpractice when packaging oral pharmaceutical unit

doses to add a "plug" of a cellulosic material, such as cotton, into the top of the
containerto fill the empty spaceat the top of the container, thereby minimizing
movement ofthe contents. Cellulosic materials are somewhat hygroscopic, and can

act as a "reservoir" of moisture inside the package. Accordingly, in one embodiment

of the packagesof the present invention, no cellulosic or cotton "plug" is present in
the package. In another embodimentof the packages of the present invention, the
packageslack a cellulosic or cotton plug, and contain a desiccant.

The compositionsofthe present invention can be prepared using conventional
techniques, but modified as indicated herein to provide moisture contents of about 3%
or less, water activities of about 0.6 orless, or provide stabilized digestive enzyme

compositions which exhibit a loss of activity of no more than about 15% after three
months accelerated stability testing. For example, particles of digestive enzymes

(e.g., pancrelipase) can be coated in a fluidized bed coating apparatus equipped with a
dehumidifier. In one embodiment,the coating apparatus is operated in an atmosphere

having a water content of about 4 g/m’ orless, about 3.5 g/m? orless, about 3 g/m? or
less, about 2.5 gin? or less, about 2.0 gin? or less, about 1.5 g/m? or less, about 1.0
g/m? or less, or about 0.5 g/m? or less, including all ranges and subranges
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therebetween. The atmosphere in which the coating is carried out can comprise

dehumidified air, dehumidified nitrogen, or another dehumidified inert gas.

The coating can be applied as a solution of the enteric polymer (and optionally

a suspended inorganic material) in an organic solvent such as an alcohol(e.g.

ethanol), a ketone (e.g. acetone), methylene chloride, or mixtures thereof(e.g.

mixtures of acetone ethanol).

The compositions of the present invention provide improved absorption of

fats, proteins, and carbohydrates in patients suffering from conditions or disorders

associated with a digestive enzyme deficiency. In one embodiment, compositions of

the invention, in particular pancrelipase or pancreatin compositions, may be used to

treat exocrine pancreatic insufficiency (EPI) associated with various diseases. Such

diseases include, but are not limited to cystic fibrosis (CF). In some embodiments,

such compositions may substantially alleviate malabsorption (e.g. of fats) associated

with EPI in cystic fibrosis patients and other patients, including pediatric patients. In

some embodiments, such compositions may increase the coefficient of fat absorption

(CFA) to at least about 85% or morein cystic fibrosis patients. Such results may be

achieved when co-administered with other agents or compositions, or may be

achieved without co-administration with other agents. In one embodiment, such CFA

results are achieved without co-administration of proton pump inhibitors such as

Prilosec®, Nexium®,and thelike.

Forpatients identified as having low GI pHlevels (e.g., GI pH levels < about

4), improved results may be obtained by administering the compositions or dosage

forms of the present invention together with proton pumpinhibitors, antacids, and

other drugs which increase the pH ofthe GItract. For example, the compositions or

dosage forms of the present invention can be administered separately from the proton

pumpinhibitors, antacid, or other drugs (either prior to, concurrently with, or after

administration of the proton pumpinhibitor, antacid, etc.). Alternatively, the proton

pumpinhibitor, antacid, or other drug can be combined with the pancreatin

composition of the present invention as a single dosage form.

In yet another embodiment, the present invention provides a method of

treating or preventing a disorder associated with a digestive enzyme deficiency
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comprising administering a composition of the present invention to a mammal in need
thereof. In one embodiment, the mammalis a human.

In yet another embodiment, the present invention provides a method of

treating or preventing a disorder associated with a digestive enzyme deficiency

comprising administering a composition or dosage form ofthe present invention to a
mammalin need thereof, wherein the composition or dosage form of the present

invention comprises, in addition to at least one digestive enzyme, a proton pump

inhibitor, antacid, or other medicament which increases GI pH. Instill another

embodiment, the present invention provides a methodof treating or preventing a

disorder associated with a digestive enzyme deficiency, comprising administering a

composition or dosage form ofthe present invention, in combination with a dosage
form comprising a proton pumpinhibitor, antacid, or other medicament which

increases GI pH.

Disorders which can be treated with the composition or dosage form of the

present invention include conditions in which the patient has no or low levels of
digestive enzymesor in which patients require digestive enzyme supplementation.
For example, such conditions can include cystic fibrosis, chronic pancreatitis, other

pancreatic diseases (e.g., hereditary, post-traumatic and allograft pancreatitis,
hemochromatosis, Shwachman syndrome,lipomatosis, or hyperparathyroidism), side-

effects of cancer or cancertreatment, side-effects of surgery (e.g., gastrointestinal

bypass surgery, Whipple procedure, total pancreatectomy, etc.) or other conditions in
which pancreatic enzymes cannot reach the intestine, poor mixing (¢.g., Billroth I

gastrectomy, other types of gastric by pass surgery, gastrinoma, etc.) side effects of
drug treatments such as treatment with metformin or those drugs usedto treat the

symptoms ofHIV and autoimmunediseases such as diabetes in which the pancreas

may be compromised, obstruction(e.g., pancreatic and biliary ductlithiasis,

pancreatic and duodenal neoplasms, ductal stenosis), malabsorption associated with
celiac disease, food allergies and aging.

The amountofthe composition or dosage form ofthe present invention

administered daily to mammals (e.g., humans) depends upon the intended result. The

skilled physician will be capable of prescribing the required dose based on his
diagnosis of the condition to betreated.
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For example, for the treatmentof digestive enzyme insufficiency in humans

(e.g., related to cystic fibrosis) the starting dose should be 500 to 1000 lipase
units/kg/meal, with the total dose not exceeding 2500 lipase units/kg/meal or 4000
lipase units/g fat/meal in accordance with the recommendations of the US FDA.
Typically, a patient should receive at least 4 dosage forms per day, preferably
administered with food.

Examples

Example 1

Pancrelipase MT (minitablets) is a blend of pancrelipase raw material(e.g.,
obtained from Nordmark) and excipients tabletted using round 2 mm diameter

beveled punches. The physical characteristics of the Pancrelipase MTbefore coating
are shown below in Table 1.

 [TOOCOCSCSC‘CSCSCSCSCSST
-0 mm

.074 --- 0.086 g

Thickness (mean value of 10 MT) 2+0.2 mm
[isardmess—Cd52.0Kp

Friability* (20 g of MT-30 min at 25 rpm) 0 --- 2.5%
*USP method

  
  
  oS
  

Pancrelipase MT wascoated with a coating formulation (Table 2) using a

fluidized bed Glatt-GPCG1 apparatus equipped with a Munters ML 1350

dehumidifier in the process airflow. The coating process was carried out with process

air at three different moisture contents (Table 3). For each batch, the coating weight

was approximately 15% of the total weight of the coated particles. The composition
of the coated particles for each set a process conditions is approximately the same

(Table 4), and appeared uniform, smooth and homogeneousafter microscopic
examination.

 

  
  

Hypromellose Phthalate(HP55)|(10.19
Triethyl citrate (TEC))102s
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 Ethanol 96% 79.78

Co—COCC‘C*S 100.00  

 
Table 4

Coating
Composition %

Material (w/w)
Pancrelipase MT 85.00
Hypromellose Phthalate (P55) 12.50
Triethyl citrate (TEC) PLS

100.00

   
   

 
 
 

5 The three sets of samples (i.e., P9A165, P9A167, and P9A170) showed

residual moisture contents corresponding to the moisture content of the processing air

flow (Table 4).

 Loss on Drying
Lot %
P9AL65 aee
POAL6T

P9ALTO

 

  
   

10 The influence ofresidual moisture on theloss ofactivity over time was

evaluated underaccelerated stability conditions as follows:

Hard gelatin capsules (dosage 20,000 IU Lipase) werefilled with the three lots
of coated Pancrelipase MT minitablets described above andstored at 40°C at 75%

relative humidity in sealed Nialene bags.
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Lipase activity was evaluated after 15 days and 4 months of storage. The

results are shown in Table 6.

Table 6

15 days
Batch LoD[|—~—SC—SCLipaseU/mg)
P9AI65 (2.8%) 46 (-26% activity) 33.6 (-46%

activity)

eae a
activity)

activity)

Theresults of Table 6 show that improved stability is provided by

  
  
 

  
  

 

 
compositions having a moisture contentof less than about 2%. Alternatively,

improvedstability is provided by coating under an atmosphere with a moisture

content of less than 3.6 g/m3 to 0.4 g/m3.

Example 2

Pancrelipase MTparticles were coated with two coating compositions

containing different amounts oftalc (Table 7).

 

 

 
 
 

 
 

Table 7

po Composition % (w/w)

10.190
;

;

79.780

High tale content
5.825

0.580

5.825

79.780

7.990

100.000
10:1:10

12.23%

i ote oS

;

po 100,000
:1:

12.23%

alsia{sie ‘oOOQ7oSNoOoO

 

Coating trials were carried out using a fluidized bed Glatt-GPCG1 apparatus

equipped with a Munters ML 1350 dehumidifier in order to assure processair flow at

a low moisture content(i.e., lower than 1 g/m3). Coating weights were approximately

15%. The theoretical composition of the two batches is reported in Table 8.

Microscopic examination indicated that the coatings on all samples were smooth and
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homogeneous. Residual moisture contents were measured by loss on drying (Table

9).

Table 8

BatchSSSSSCSCSCSSC*dYCSC«é ASO P9A24O

CCCs Composition % (w/w)
[PancrelipaseMT 85.000

12.500

1.250

[Talc 1.250
100.000

   
 
 
 
 

  

 
 
 

Table 9

 Loss on Drying
(%)

The effects ofthe different coating compositions on the loss of activity over

time were evaluated underaccelerated stability conditions as follows:

Hard gelatin capsules (dosage 20,000 IU Lipase) were filled with the two lots
of coated Pancrelipase MT described above, and stored at 40°C and 75% relative

humidity in sealed Nialene bags.

Lipase activity was checkedafter 1, 2 and 3 months of storage as shown in
Table 9.

Table 10

[|Timezero[1month~~[2months[3months__|
Lipase (IU/mg)

P9A230 64.5 57.6 49.6 52.3
Low talc CL1% (-23% (-19% activity)
content activity) activity)
P9A240 65.3 58.2 60.62 59.6
High talc (-11% activity)|(-7% activity)|(-9% activity)
content

 
The results showedthat the loss ofactivity after three months of storage under

accelerated stability conditions is significantly lower for samples coated with a high
talc content coating (Lot P9A240). Accordingly, increasing the tale concentration
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from approximately 1% to approximately 7% results in significant improvements in
enzymestability.

Example 3

The effects of coating composition solvent was evaluated by preparing "high
talc" and "low talc" coating compositions similar to those described in table 6, except

that the ethanol (96% ethanol, 4% water)/acetone solvent was replaced with 100%

acetone (Table 11).

Po Composition Yo (w/w
[Material|«Lowitaale content|Hig

[HypromellosePhthalate(HP55)|_—*(10.190|5.825___
Triethylcitrate(TEC)|020|0.580
TacC—~—CSsSCS~SSC(SOO58S

PTTCO™OOCOCCCSC*dSSC400.000|100.000__|
10:1:1

  

The coating trials were carried out using a fluidized bed Glatt-GPCG1
apparatus equipped with a Munters ML 1350 dehumidifier in order to assure process
air flow at a low moisture content (lower than 1 g/m3). Coating weights were

approximately 15%. The theoretical composition of the two batches is reported in
Table 12.

 _™—CS~CSTbeTQ
pach|catatcBatch Low tale content|High talc content
[Material Composition % (w/w)

85.000

Tale
100.000

 

 
  

 
 
 

  
   

Lot P9A318 complied with commercial product specifications, but Lot

P9A352 did notpass a gastro-resistance test. Microscopic examination showedthat
the film coating of Lot P9A352 wasnot as smooth and homogeneous as other coated
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samples, probably becauseof the higher evaporationrate of acetone compared with
the ethanol/acetone mixture used in previous samples, andthe high talc concentration

in the coating.

Lot P9A318 was then evaluated under accelerated stability conditions as

5 follows:

Hard gelatin capsules (dosage 20,000 IU Lipase) were prepared andstoredat
40°C and 75% relative humidity in sealed Nialene bags. Lipase activity was measured

after 1, 2 and 3 monthsof storage as shown in Table 13.

   
 

 
[Timezero[imonth|2months[3months__|

Lipase (IU/mg)
P9A318 63.6 59. 5 60.4 55.4
Lowtale (-6% activity)|(-5% activity)|(-13%
content activity)

The stability of Lot P9A318 is significantly improved compared to the

 

  
10

stability of Lot P9A230, which was prepared witha similar coating under similar
coating conditions (Table 14). It therefore appears that replacement of 96% ethanol
with acetone in the coating formulation provides a significantly lower loss of enzyme

15_activity over time.

Table 14

Accelerated stability at 40°C+75% R.H. 2 months

Lot HP:TEC:Tale Lipase(loss ofactivity)  
 

 
 

 

P9A230 10:1:1|Few|Bthanol\Acetone -11% -19%
P9A240 10:1:10 Ethanol\Acetone -11%

 
    

Example 4

CPSgelatin and HPMC (hydroxypropylmethylcellulose) capsules werefilled
20 with identical coated lipase compositions. The water contentofgelatin capsules is
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approximately 14%, and the water content of HPMC capsules is approximately 4%.

In addition one set of HPMCcapsules was dried to a moisture level of less than 2%.
All samples were subjected to accelerated stability conditions (40°C and 75% relative

humidity; samples heat-sealed in Nialene bags, and lipase activity was tested after 15,

5 30 and 90 days. The results are shown below in Tables 15-17.

1) HPMC CPS vs GELATIN CPS

TABLE 15

LOT P200450287

LOSS OF LIPASE ACTIVITY%

TIME CPS GELATIN|CPS HPMC (not
dried)

  
  

  

 

 

  

 

  
 

 

 

 
TABLE 16

LOT P200450614

LOSS OF LIPASE %

GELATINE CPS HPMC CPS

(dried)

30_days

  TIME

 

10

 

 
 

 
 

  

  

TABLE 17

LOT P200450653

LOSS OF LIPASE %

TIME GELATINE CPS|HPMC CPS (not
dried)

30 days|14
90 days  

As shownin Tables 15-17, lipase compositions in HPMC capsules show

significantly higher lipase activity after storage for 15, 30, and 90 days under

accelerated stability conditions and dried HPMC capsules offer better stability than

15 those which contain equilibrium moisture levels.

Example 5
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Gelatin and hydroxypropylmethylcellulose capsules were filled with coated

lipase compositions Minitablet form. The coating for the compositions of the gelatin
capsules (P200050) contained approximately 10% talc, whereas the coating for the
compositions of the hydroxypropylmethylcellulose capsules (P200550) contained
approximately 33% talc. The coating compositions were otherwise identical. The
following Table 18 compares the levels of degradation observed after storage under
accelerated stability conditions with the moisture content of the compositions. As
shownin Table 18, higher levels oflipase activity correlate with lower levels of

moisture in the composition. In addition, compositionsfilled in HPMC capsules are
morestable than compositions filled in to gelatin capsules.

 
Table 18

months 40° C/ 75% RH

3|6|
TOC

fTOC—SCC
[os|og|19|17|2|

|_|

  
 

_ |

[si«éCativityC~iSC“‘CS)STULOD%OU
Gelatin

_— we — N=] —= ~ 2

 
months 40° C/ 75% RH months 40° C/ 75% RH

YBatch|o|1|3[6|
p200050| 981|100|90|
p2000so|975|100|89|79|66|
p200050 [977|100|96|

[average|100|925|36|7[30|33[32|29|

 

  
:No .pew

2.9
N]s co|00

2.9
2.7

3.2;td oO ~  

Example 6

Theeffects of storing capsules containing lipase compositions in packages

containing a desiccant were evaluated by measuring lipase activity in the samples
after 30 and 90 days ofstorage under accelerated stability conditions (40°C and 75%
relative humidity; samples heat-sealed in Nialene bags). As shown in Tables 19 and
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20, lipase activity is significantly higher in packages containing a desiccant and in
capsules that are dried below their equilibrium moisture content.

2) DESICCANTS

5 Desiccant 1: silica gel in Tyvek® bags
Desiccant 2: molecular sieves in Tyvek” bags

  
 
 TABLE 19

LOSS OF LIPASE %

TIME P200450614 in P200450614 in P200450614 in
HPMC cps (dried)|HPMC cps (dried) HPMC cps_(dried)

  

no desiccant desiccant 1 desiccant 2
30days|.TC*~dRC(“‘(‘(CWTSAOUOUCUdTHT
90days|.-10~SC—<“‘~SUTSC‘;3STCU]LULU

  

 
 

TABLE 20

LOSS OF LIPASE %

P200450653 in HPMC

eps desiccant 1

  
 

 
 

 

 
  

  

P200450653 in P200450653 in HPMC
HPMCcps no cps desiccant 2

desiccant

[30days|CS
[90days|SC18

10 Example 7

Pancrelipase MTparticles were coated with two coating compositions having
a level oftale intermediate between the "low" and “high" levels employed above

(HP55:TEC:Talc=10:1:5), using either acetone or a mixture of ethanol/acetone as the
coating solvent. The theoretical composition of the two coating suspensions shown in

15 Table 21, below.

SsComposition%(ww)
Material|__Intermediatetalecontent

FTriethylcitrate(TEC)id
Talo8888

‘Acetone990877
100.000[100.000
PTEGTalentioSSC'S

3 123%

     
   

 
 

 
  

 
 
 
 
 Total solid content 12.23%
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The coatingtrials were carried outusing a fluidized bed Glatt-GPCG1

apparatus equipped with a Munters ML 1350 dehumidifier in order to assure process
air flow ata low moisture content (lower than 1 g/m3).

The batches were prepared by coating the Pancrelipase MT ata coating weight
of approximately 15%. Three batches were prepared with an ethanol/acetone coating
solvent and three batches were prepared with an acetone coating solvent. The

theoretical composition, which was the sameforall six batches, is shown below in
Table 22.

 
  
 
 
 

P9A483 - P9A485

  
   

- P9A486

Ethanol /Acetone|P9A405 —P9A476 —P9A477
as solvent Acetone as solvent

Composition % (w/w)
Pancrelipase MT 85.00 85.00
Hypromellose Phthalate (HP55)
Triethyl citrate (TEC) a   
    100.00

Microscopic examination ofthe coatingforall six samples appeared smooth
and homogeneous. The coated Pancrelipase MT particles were thenfilled into HPMC
capsules and packagedin glass bottles containing desiccants (molecular sieves). The
bottles were then sealed, stored under accelerated stability conditions andlipase

activity was evaluated at various time periods as indicated below in Table 23.

The packaging conditions for each sample wasas follows. Twelve HPMC
capsules (dosage 20,000 IU Lipase) and 1g of molecular sieves (Minipax sorbent-
Multisorb) as desiccant were put in a 30 mL capacity glass bottle. The bottles were
closed with Saf-Cap III-A, containing HS 035 Heat Seal/20F printed as a sealing liner
and stored at 40°C/75% RH.
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Accelerated stability at
40°C+75% R.H. e| &|120|180

20daysplat40days|60days|90days days|days62.6

°" i“ ee

65.7|69.8

Lipase U
USP/mg
% LOD

Lipase
(loss of
activity)

~]Np

  
 
 
 

0ei
0

Ethanol\Acetone
2/13wlio

Lipase U
USP/mg
% LOD

P9A483

Lipase
(loss of

P9A485

activity)

P9A486|Ethanol\Acetone|% LOD|1.
Lipase
(loss of
activity)

B

33

-|3-loso
~uwi)

 
  

333Qaou
6|03|06|Ethanol\Acetone

 

 
 

 

 

 
   

 
61.4

02% wai

59.7

dsx 2||*

 
 

nda

  
  
  

te
3fond

3e

oyw

 

 mh 1% -4% ~4% ~-4% “10%|3%|-5%

Lipase UusP/ng 64.0|63.2 62.9 65.1|655 64.7|66.7|63.1poaaos} Acetone [LODIS]03[03|03|04|O04|06|02|Tee
(loss of -1% -2% 2% 2% 1% 4%|-1%
activity)

: 64.9} 65.3|621) 624 67.0|61.4oDae 0|10|06|
A ooNa

—

Lipase
USP/m

P9A476 Acetone % L
Lipase
(loss o
activity

Lipase
USP/m 68.0|67.2 69.7

°

As shownin Table 23, the three samples prepared with the ethanol/acetone

hean

™]oom]Sy
~

BiS°Ma  
P9A4T77 Acetone % LOD

Lipase
(loss of
activity)

Nbop

  

coating solvent showed similarlosses in lipase activity. After 2 monthsofstorage,
5 two of the samples prepared with the acetone coating solventdid not exhibit any loss

of activity, and the third showed a 4% of reduction ofactivity. This suggests that
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samples prepared with the acetone coating solvent are more stable than samples
prepared with the ethanol/acetone coating solvent.

Example 8

Microtablets

To provide further choices for dosage formulations were made in which the
dimensions of the tablets was significantly reduced. The pancrelipase blend was

tabletted with round 1.5 mm diameter, 1.2 mm radius of curvature punches.

The compression parameters were set to obtain microtablets (“pT”) with
friability lower than 2.5% (USP method). The characteristics of Lot 9A402 are
shown in Table 24.

 
 

Table 24

Lot P9A402 [Values
Diameter [i5mm

Lot P9A402 was coated in a fluid bed Glatt-GPCG1 apparatus equipped with a

Munters ML 1350 dehumidifier in order to assure processair flow at low moisture

content (lower than 1 g/m3 ) with a suspension having the composition shown in
Table 2. A coating weight of 22% was obtained. Microscopic examination of the
film coatings indicatedthat all of the samples appeared smooth and homogeneous.

The theoretical composition of the batch Lot P9A422is shown in Table 25.

Standard coat

Lot P9A422 Composition % (w/w)
Pancrelipase MT 78.00
Hypromellose Phthalate (HP55)CidBA
Triethyl citrate (TEC) PB

PC 100.000

  
   
  
   

Two other batches of microtablets were prepared as described above,andtheir

properties are shown below in Table 26.
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Table 26

Characteristics Lot P9AAS7 Lot P9A459
Diameter 1.5mm

Weight (of 20 uT) 0.072 g (0.070 — 0.073)|0.074)

Thickness (asmean valueof -73mm(1.67=1.83)|1.74 mm (1.69 —20nT) 1.73 mm (1.67 — 1.83)|1.82)
Hardness (as mean value of 20uT)|5 Newton (3 — 6) 5 Newton (4— 6)
Friability (20g of pT-30 min at 25
rpm 1.99%

Pancrelipase microtablets were coated with one of two suspensions having

   2.02%

levels of talc intermediate between the "high" and "low" levels described above

(HP55:TEC:Talc=10:1:5), using either acetone or a mixture of ethanol in acetone as a
5_coating solvent (Table 27).

Thesix trials were carried out using a fluidized bed Glatt-GPCG1 apparatus

equipped with a Munters ML 1350 dehumidifier in order to assure processair flow at
low moisture content (lower than 1 g/m3). Coating weights were approximately 22%,

and microscopic examination indicated that the coatings were smooth and

10 homogeneous.

 

  
  

 
 

The theoretical ‘compositions of the batches are summarized in Table 28.
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Table 28

P9A466 - P9A468 - P9A473 P9A458 — P9A460 —P9A463
Ethanol /Acetone as solvent Acetone as solvent  

 
Composition % (w/w)

78.00 78.00

6.88

100.00 100.00

Pancrelipase MT
Hypromellose Phthalate (HP55)
Triethyl citrate (TEC) o.o

HPMCeps capsules werefilled with the coated microtablets described above,
and packed in glass bottles containing desiccants (molecular sieves). The bottles were _

5 then closed with Saf-Cap III-A, containing HS 035 Heat Seal/20F printed as a sealing
liner and stored underaccelerated stability conditions (40°C and 75% relative

humidity). Twelve MPMCcapsules (dosage 5,000 IU Lipase) and 1g of molecular
sieves (Minipax sorbent-Multisorb) as desiccant were placed in a 30 mL capacity
glass bottle. Lipase activity was measured at 20, 30, 40, and 60 days of storage as

10 shown in Tables 29 and 30.
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Table 29

Accelerated stab at 120|180eTSolventRH | days days days days days days|daysSolvent

P9A466

  

  

   
 

 
  
  
  

  

aeta1] «0|a|ss] 63.usP/mEthanolAcetone oAelec|on| m[ele
LipaseBer4% |0%1 -2%|4% Eze

activity)
Lipase

U 61.2| 59.6|57.7} 58.6|58.9 nd

USP/mg

P9A468| Ethanol\Acetone 17] 05|04|00|00|
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Table 30

Accelerated stability at 40°C+75%|20 days|30 days|40 days 60 days
R.H.

Lipase (loss ofactivity)

Acetone

2%|-d%

  
  

 
 

  

  
     

All three samples prepared using an ethanol/acetone coating solvent showed
similar behavior and after two monthsofstorage,the loss of lipase activity was 2%-

4%. After two monthsof storage the loss of activity of two of the samples prepared

using an acetone coating solvent showed no evidence of loss of lipase activity, while
the third sample showed a 5% decrease in lipase activity. Thus, compositions

prepared with acetone as the coating solvent were more stable than samples prepared
with an ethanol/acetone coating solvent, possibly linked to the water content of the

ethanol used.

The microtablets prepared above wereslightly oblong (see Tables 24 and 26);
the ratio between the microtablet thickness and diameter was between 1.22:1 and

1.15:1.

To further reduce the dimensions of the microtablets, new samples were

prepared withratios of thickness to diameter ratio nearer to 1:1 (Lot Q9A006), are
shown below in Table 31.

 

 
  
  

  

 

 2

Friability (20g of uT-30min at 25 rpm)
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Lot Q9A006 wascoated with the compositions shown in Table 32 at a coating
weight of 22%. The coatingtrials were carried out using a fluid eyes bed Glatt-
GPCG1 apparatus equipped with a Munters ML 1350 dehumidifier in order to assure
processingair flow at low moisture content (lower than 1 g/m3).

The theoretical composition of the coated microtablet Lot Q9A019 was the
same as that shown in Table 28. Microscopic examination indicated that the coatings

were smooth and homogeneous.

 

 
 ee Composition % (w/w)

Material Intermediate talc content
Hypromellose Phthalate (HP55)
Triethyl citrate (TEC)[ti“‘it

  
 
 
 

 
  

 
 

 
 

TacCS
‘Acetone8
00.000
apABCTalemalioSOS

Totalsolidcontent—SSCSidCSi

The above examples show that digestive enzyme compositions with improved
stability can be prepared by maintaining low moisture contents and wateractivities in
the components of the composition, for example by replacing aqueous
ethanol/acetone coating solvents with acetone, coating minitablets and microtablets in
dehumidified process air flows(e.g., having moisture contents between 0.4 g/m3 and
3.6 g/m3). In addition, increased levels of inorganic materials in the coating (¢.g.,
HP55:TEC:Talc ratios ranging from 10:1:1 to 10:1:5), selection of less hygroscopic

capsule materials (e.g., HPMCor dried HPMC), and improved packaging techniques
(e.g., storage in well-sealed glass bottles containing dessicants) provide digestive
enzyme compositions and dosage forms with improvedstability.

Example 9

The following Table 33 showsacceleratedstability testing (in bottles; 40°C
and 75% Relative Humidity) of Eudragit coated pancrelipase Minitabs.
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Table 33

   2

|EipaseTU|73030 15510 16014|23000|16100|23613|17594
% (Vs time 0)

L.o.D. % 4.0 4.9

(max. 5.0)

The results indicate that conventional enteric coatings such as Eudragit do not

   
 

provide stabilized pancrelipase compositions.

Example 10

Examples of dosage forms comprising ER coated beads of varying dosage per

capsule, coated as described in previous examples, are shown in Table 34, below:

 
  
  

 

Content (mg/capsule ) for each Dosage Strength
Component Composition Composition Composition Composition

 
  

 

= N w &

   55.7 108.9 163.4 217.8
(5,000 USP (10,000 USP (15,000 USP (20,000 USP

units) units) units) units)
Croscarmellose Sodium 1.9 3.6 5.5 73
Hydrogenated Castor Oil 0.6 1.2 1.8 2.4
Colloidal Silicon Dioxide 0.3 0.6 0.9 1.2
Cellulose 3.1 6.1 9.1 12.1
Microcrystalline

Magnesium Stearate 0.3 0.6 0.9 1.2
Hypromellose Phthalate 12,2 18.9 28.4 37.8
Talc 6.1 9.5 14.2 18.9
Triethyl Citrate 1.2 1.92 3.8
Acetone’ Trace Trace Trace Trace
Carrageenan 0.1 0.2 0.3 0.3
Potassium Chloride 0.2 0.3 0.4 0.4
Titanium Dioxide 2.3 3.5 5.1 5.2
Hypromellose 33.5 52.9 79.4 79.2
Carnauba Wax Trace Trace Trace Trace
Water 0.38 0.60 0.9 0.90
Yellow Iron Oxide 0.1 0.2
Red Iron Oxide 0.3
FDC Blue 2

Pancrelipase

        
  
  
  
  
  
  
  
  
  
  

tN oO

    
 0.1
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Example 11

The following Table 35 showsthe water content ofvarioussized containers

containing capsules comprising the compositions of the present invention. The water
contentincludes total water from the capsules, and water permeatinginto the

container over a two-yearstorage time. The "equivalent molecular sieves weight"is
the minimum amountof molecularsieves required to absorb the water presentin the

containers.

Table 35

Bottle Cps. Total water Water from
sizes Cps weight moisture from cps Permeation. Equivalent Molec.
(cc) (mg) (%) (meg/bottle) (mg/2y/bottle)|Sieves weight (g)

30 95 3% 34 il 0.96
95 3% 285 401 4.58
95 3% A474 12.66 
95 3% lll 1.12

Example 12

A PhaseIII randomized, double-blind, placebo-controlled, cross over study

was carried out to compare the effects of treatment with the pancrelipase

compositions of Table 34 to that of a placebo in 34 CF patients with EPI aged seven
years and older. The study was conducted in 14 CF centers throughout the US. The
primary endpointof the study comparedthe coefficient of fat absorption following
oral administration of the pancrelipase composition in daily dosesless than or equal to

10,000 lipase units per kilogram of body weight in combinations of 5,000, 10,000,
15,000 or 20,000 lipase units per capsule versus a placebo. The secondary endpoints
ofthe trial evaluated changesin the coefficient of nitrogen absorption as a

determinant ofprotein absorption,cholesterol, fat soluble vitamins, weight, body
mass index and EPI symptoms.

Patients treated with these compositions showeda statistically significant

increase in the coefficient of fat absorption andcoefficient ofnitrogen absorption as

comparedto those receiving a placebo and had fewer symptoms associated with
impaired absorption such as bloating, flatulence, pain and evidence offat in stools.
Increases in mean cholesterol and vitamin levels were also observedin patients taking

these pancrelipase compositions versus placebo.A statistically significant decrease
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was obtainedin the frequency of stools per day. These compositions were well

tolerated by patients, and no drug related serious adverse events were observed during
the study.

The mean percentage coefficient of fat absorption in patients receiving these
compositions was 88.28% versus 62.76% in patients receiving placebo. The mean
percentage coefficient of nitrogen absorption was 87.2% versus 65.7% in patients
taking placebo and the mean number of stools per day decreased in respective patient
groups from 2.66 to 1.77.

Example 13

A pediatric, PhaseIII clinical trial was carried out to evaluate the effects of
treatment with the compositions of Table 34 in an open-label study in 19 CF patients
under the age of seven in 11 CF treatment centers in the US- the first pancreatic
replacementtherapytrial ofthis size conducted on young children and infants with
exocrine pancreatic insufficiency. The study design involved a seven-day dose
stabilization period followed by a seven-day treatment period; patients received 5,000
lipase units per capsule daily, with the product being sprinkled on foodas required.
The study’s primary endpoint was the percentage of “responders,” or those patients
without excessfat in stools and without signs and symptomsofmalabsorption after

one and two weeks of treatment. Secondary endpoints included weight change,

nutritional status, stool frequency and consistency, incidences of bloating, pain and
flatulence as well as physician and parentor guardian judgment of clinical symptoms

improvement. Product safety was also assessed.

The mean percentage of responders, as definedin the study protocol, at
screening (the beginning of the stabilization period when patients were on a previous
pancreatic enzyme replacement therapy and prior to treatment) was 52.6%. At the end
ofthe stabilization period and the end ofthe treatment period, the mean percentages

of responders were 66.4% and 57.9% respectively. Among the childrenin the study,
malabsorption symptoms were significantly lowerat the end of the treatment period
than at screening, consistent with observations regarding control of malabsorption
symptomsseen in the PhaseIII trial described in Example 12, above. The
pancrelipase compositionsofthe present invention were also well tolerated by these
patients and no drug related serious adverse events were observed duringthetrial.
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The results showed that the compositions of the present invention effectively

controlled the signs and symptomsofmalabsorption and support the results obtained
in the pivotal phaseIII trial described in Example 12. A significant proportion of
physicians and patients felt that the control of symptoms with the compositions of the
present invention was improved versus previous therapies.

Example 14

A PhaseIII opened-label, randomized, single center, single treatment, cross-

over study was carried out to comparethe effects of treatment with the pancrelipase
compositions of Table 34 to determine the gastrointestinal bioavailability of these
compositions in fed conditions in 10 chronic pancreatitis patients with exocrine
pancreatic insufficiency. Exclusionary drugs (proton pumpinhibitors (PPI’s),
antacids, and drugs capable ofaltering GI mobility were discontinued 7 days prior to
entering the study. Patients were randomized to receive either Ensure Plus™(a
vitamin fortified nutritional supplement available from Abbott) alone or Ensure

Plus™ in combination with 75,000 USPlipase units (3 capsules containing 20,000

units each plus 3 capsules containing 5000 units each) per procedure. The capsules
were opened and their contents mixed with 480 mL of Ensure Plus™ immediately
before administration. After a one-day washoutperiod, this procedure was repeated,

exceptthat patients who previously received Ensure Plus™ alone received Ensure
Plus™ in combination with 75,000 USP lipase units, and patients who previously

received the combination of Ensure Plus™andlipase, received Ensure Plus™alone.

The following day, patients received a physical exam, and blood and urine samples
were collected. The bioavailability of the compositionsofthe present invention was

estimated from the amountof the respective enzymes released and recovered(i.e.,

lipase, amylase, and chymotrypsin) in the duodenumfollowing administration of the
composition in the presence of Ensure Plus™. Measurements of cholecystokinin
levels in the blood, andgastric and duodenal pH were also measured. Lipase activity
was measured according to the methodofCarriere, F,; Barrowman, J.A.; Verger, R.;

Laugier, R. Secretion and contribution to lipolysis of gastric and pancreatic lipases
during a test meal in humans. Gastroenterology 1993, 105, 876-88. Amylase and
chymotrypsin were measured accordingto the methods described in Carriere,F.;
Grandval, P.; Renou, C.; Palomba, A.; Prieri, F.; Giallo, J; Henniges, F.; Sander-
Struckmeier, S.; Laugier, R. Quantitative study of digestive enzyme secretion and
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gastrointestinal lipolysis in chronic pancreatitis Clin. Gastroenterol. Hepatol. 2005,3,
28-38.

Treatment with the pancrelipase compositions of the present invention was

foundto result in statistically significant greater amounts of amylase, lipase and

chymotrypsin released in the duodenum ofpatients that received the combination of
Ensure Plus™ and pancrelipase, comparedto patients that received Ensure Plus™

only (after correcting for pH as a confoundingfactor).

The mean bioavailability for lipase, amylase and chymotrypsin forthe eight

patients who completed the study according to the protocol) was 27.5%, 21.6%, and
40.1% respectively. It was found thatthe patientsfell into two different GI p¥l

subpopulations("normal pH" and “low pH"). Forpatients who had "normal pH”
values (i.e., patients with a mean duodenal pH greater than 4), the mean

bioavailability of lipase, amylase and chymotrypsin was higher than forthe entire

study group: 45.6%, 26.9%, and 47.7%,respectively. No difference in
cholecystokinin values between the two treatments was observed.

Becausethe bioavailability for lipase, amylase, and chymotrypsin differs for

"normal pH" and "low pH"patients (particularly for lipase), the efficacy of the
pancrelipase compositions or dosage forms of the present invention can be enhanced,
e.g., in "low pH"patients, by co-administration of medications which increase GI pH,
for example PPI’s and antacids. However, the compositions or dosage formsofthe
present invention can be administered without co-adiministration of e.g., PPI’s.

The foregoing description of the invention has been presented for the purpose
ofillustration and description. It is not intended to be exhaustiveorto limit the

invention to the precise form disclosed. Modifications and variations are possible in
light of the above teachings. The descriptionsof the embodiments were chosen in
orderto explain andto describethe principlesofthe present invention andits practical
application, and are not meantto be limiting on the scope of the claims.

All publications and patents or patent applications cited herein are
incorporated by reference in their entirety to the same extent as if each individual
publication, patent, or patent application were specifically and individually indicated
incorporated by reference.
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We claim:

1. A composition comprising at least one digestive enzyme, wherein the
composition has a moisture content of about 3% orless.

2. The composition of claim 1, wherein the moisture content is about 2% orless.

3. The composition of claim 1, wherein the at least one digestive enzymeis
selected from the group consisting of pancrelipase, lipase, trypsin, chymotrypsin,
chymotrypsin B, pancreatopeptidase, carboxypeptidase A, carboxypeptidase B,
glycerol ester hydrolase, phospholipase, phospholipase Ag,sterol ester hydrolase,
ribonuclease, deoxyribonuclease, a-amylase, papain, chymopapain, bromelain,ficin,
p-amylase, cellulase, B-Galactosidase, and mixtures thereof.

4, The composition of claim 3, whereinthe at least one digestive enzymeis a
lipase.

5. The composition of claim 3, wherein the at least one digestive enzymeis
pancrelipase.

6. The composition of claim 4, wherein the lipase is animallipase, bacterial
lipase, fungal lipase, plant lipase, recombinantlipase, synthetic lipase, chemicaily-
modified lipase, or mixturesthereof.

7. The composition of claim 1 further comprisingat least one pharmaceutically
acceptable excipient.

8. The composition of claim 7, wherein the at least one pharmaceutically
acceptable excipient is selected from the group consisting of a binder, disintegrant,
lubricant, glidant, diluent, and mixtures thereof.
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9. The composition of claim 7, wherein the at least one pharmaceutically
acceptable excipient is at least one stabilizer selected from the group consisting of
trehalose, proline, dextran, maltose, sucrose, mannitol, polyols,silica gel,
aminoguanidine, pyridoxamine, and mixtures thereof.

10. The composition of claim 7, wherein the at least one pharmaceutically
acceptable excipientis at least one binder selected from the group consisting of
starches, sugars, lactose, it sugar alcohols, a xylitol, sorbitol, maltitol, cellulose,
microcrystalline cellulose, modified celluloses, hydroxypropylcellulose,
carboxymethylcellulose sodium, alginic acid, and polyviny! pyrrolidone.

il. The composition of claim 7, wherein the at least one pharmaceutically
acceptable excipientis at least one disintegrant selected from the group consisting of
dibasic calcium phosphate, dibasic calcium phosphate dihydrate, tribasic calcium
phosphate, corn starch, alginic acid, hydroxypropylcellulose, carboxymethyicellulose
calcium, carboxymethylcellulose sodium, cross-linked carboxymethylcellulose
sodium, swellable ion exchange resins, alginates, formaldehyde-casein, cellulose,
croscarmellose sodium, crospovidone, microcrystalline cellulose, sodium

carboxymethyl starch, sodium starch glycolate, starches, and rice starch.

12. The composition of claim 7, wherein the at jeast one pharmaceutically
acceptable excipientis at least one lubricant selected from the group consisting of
calcium stearate, magnesium stearate, sodium stearyl fumarate, stearic acid, zinc
stearate, talc, and waxes.

13. The composition of claim 7, wherein the at least one pharmaceutically
acceptable excipient is at least one glidant selected from the group consisting of
colloidal silica dioxide andtalc.

14. The composition of claim 7, wherein the at least one pharmaceutically
acceptable excipientis at least one diluent selected from the group consisting of
mannitol, sucrose, anhydrous dibasic calcium phosphate, anhydrous dibasic calcium
phosphate dihydrate,tribasic calcium phosphate,cellulose, lactose, magnesium
carbonate, and microcrystalline cellulose.
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15. The composition of claim 1, wherein the composition exhibits greater stability
of lipase activity compared to a composition with a moisture content greater than 3%.

16. A composition comprising at least one digestive enzyme, wherein the
composition has a water activity of about 0.6 orless.

17. The composition of claim 16, wherein the water activity is about 0.4 or less.

18. The composition of claim 16, wherein the at least one digestive enzymeis
selected from the group consisting of pancrelipase,lipase, trypsin, chymotrypsin,
chymotrypsin B, pancreatopeptidase, carboxypeptidase A, carboxypeptidase B,
glycerol ester hydrolase, phospholipase, phospholipase Ay,sterol ester hydrolase,
ribonuclease, deoxyribonuclease, a-amylase, papain, chymopapain, bromelain, ficin,

p-amylase,cellulase, B-Galactosidase, and mixtures thereof.

19. The composition of claim 18, wherein the at least one digestive enzymeis a
lipase.

20. The composition of claim 18, wherein the at least one digestive enzyme is

pancrelipase.

21. The composition of claim 19, wherein the lipase is animal lipase, bacterial
lipase, fungal lipase, plantlipase, recombinant lipase, synthetic lipase, chemically-
modified lipase, or mixtures thereof.

22. The composition of claim 16 further comprising at least one pharmaceutically
acceptable excipient.

23. The composition of claim 22, wherein the at least one pharmaceutically
acceptable excipientis selected from the group consisting of a binder, disintegrant,
lubricant, glidant, diluent, and mixtures thereof.
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24. The composition ofclaim 22, wherein the at least one pharmaceutically
acceptable excipientis at least one stabilizer selected from the group consisting of
trehalose, proline, dextran, maltose, sucrose, mannitol, polyols, silica gel,
aminoguanidine, pyridoxamine, and mixturesthereof.

25. The composition of claim 22, whereinthe at least one pharmaceutically
acceptable excipient is at least one binder selected from the group consisting of
starches, sugars, lactose, sugar alcohols, xylitol, sorbitol, maltitol, cellulose,
microcrystalline cellulose, modified celluloses, hydroxypropylcellulose,
carboxymethylcellulose sodium,alginic acid, and polyvinyl pyrrolidone.

26. The composition of claim 22, wherein the at least one pharmaceutically
acceptable excipientis at least one disintegrant selected from the group consisting of
dibasic calcium phosphate, dibasic calcium phosphate dihydrate, tribasic calcium
phosphate, corn starch,alginic acid, hydroxypropylcellulose, carboxymethylcellulose
calcium, carboxymethylcellulose sodium, cross-linked carboxymethylcellulose
sodium, swellable ion exchangeresins, alginates, formaldehyde-casein, cellulose,
croscarmellose sodium, crospovidone, microcrystalline cellulose, sodium

carboxymethyl starch, sodium starch glycolate, starches, and rice starch.

27. The composition of claim 22, wherein the at least one pharmaceutically
acceptable excipient is at least one lubricant selected from the group consisting of
calcium stearate, magnesiumstearate, sodium stearyl fumarate, stearic acid, zinc

stearate, talc, and waxes.

28. The composition of claim 22, wherein theat least one pharmaceutically
acceptable excipientis at least one glidant selected from the group consisting of
colloidal silica dioxide andtalc.

29. The composition of claim 22, wherein the at least one pharmaceutically
acceptable excipientis at least one diluent selected from the group consisting of
mannitol, sucrose, anhydrousdibasic calcium phosphate, anhydrous dibasic calcium

phosphate dihydrate, tribasic calcium phosphate, cellulose, lactose, magnesium
carbonate, and microcrystalline cellulose.
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30. The composition of claim 22, wherein the at least one stabilizer is selected
from the group consisting of trehalose, proline, dextran, maltose, sucrose, mannitol,
polyols, silica gel, aminoguanidine, pyridoxamine, and mixtures thereof.

31. The composition of claim 16, wherein the composition exhibits greater
stability of lipase activity compared to a composition with a water activity greater
than 0.6.

32. A composition comprising at least one digestive enzyme, whereinthe at least
one digestive enzyme exhibits a loss of digestive enzymeactivity of no more than
15% after six months of accelerated stability testing.

33. The composition of claim 32, wherein the at least one digestive enzyme
exhibits a loss of digestive enzymeactivity of no more than 10% after three months of
accelerated stability testing.

34. The composition of claim 32, wherein the accelerated stability testing
comprises storing the composition in a sealed Nialene bag at 40°C/75% relative
humidity for 3 months.

35. The composition of claim 32, wherein the at least one digestive enzymeis
selected from the group consisting of pancrelipase, lipase, trypsin, chymotrypsin,
chymotrypsin B, pancreatopeptidase, carboxypeptidase A, carboxypeptidase B,
glycerol ester hydrolase, phospholipase, phospholipase Ag,sterol ester hydrolase,
ribonuclease, deoxyribonuclease, a-amylase, papain, chymopapain, bromelain,ficin,
B-amylase, cellulase, B-Galactosidase, and mixtures thereof.

36. The composition of claim 35, wherein the at least one digestive enzymeis a
lipase.

37. The composition of claim 35, wherein the at least one digestive enzymeis
pancrelipase.
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38. The composition of claim 36, wherein the lipase is animallipase, bacterial
lipase, fungal lipase, plantlipase, recombinantlipase, synthetic lipase, chemically-
modified lipase, or mixtures thereof.

39. The composition of claim 30 further comprising at least one pharmaceutically
acceptable excipient.

40. The composition of claim 39, wherein the at least one pharmaceutically
acceptable excipient is selected from the group consisting of a binder, disintegrant,
lubricant, glidant, diluent, and mixtures thereof.

Al. The composition of claim 39, wherein the at least one pharmaceutically
acceptable excipientis at least one stabilizer selected from the group consisting of
trehalose, proline, dextran, maltose, sucrose, mannitol, polyols, silica gel,
aminoguanidine, pyridoxamine, and mixtures thereof.

42. The composition of claim 39, wherein the at least one pharmaceutically
acceptable excipientis at least one binder selected from the group consisting of
starches, sugars, lactose, sugar alcohols, xylitol, sorbitol, maltitol, cellulose,
microcrystalline cellulose, modified celluloses, hydroxypropylcellulose,
carboxymethyicellulose sodium, alginic acid, and polyvinyl pyrrolidone.

43. The composition of claim 39, wherein the at least one pharmaceutically
acceptable excipientis at least one disintegrant selected from the group consisting of
dibasic calcium phosphate, dibasic calcium phosphate dihydrate, tribasic calcium
phosphate, corn starch,alginic acid, hydroxypropylcellulose, carboxymethylcellulose
calcium, carboxymethylcellulose sodium, cross-linked carboxymethylcellulose
sodium, swellable ion exchangeresins, alginates, formaldehyde-casein, cellulose,
croscarmellose sodium, crospovidone, microcrystalline cellulose, sodium

carboxymethyl starch, sodium starch glycolate, starches, and rice starch.

44, The composition ofclaim 39, wherein the at least one pharmaceutically
acceptable excipient is at least one lubricant selected from the group consisting of
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calcium stearate, magnesium stearate, sodium steary! fumarate, stearic acid, zinc

stearate, talc, and waxes.

45. The composition of claim 39, wherein the at least one pharmaceutically
acceptable excipient is at least one glidant selected from the group consisting of
colloidal silica dioxide andtalc.

A6. The composition of claim 39, wherein the at least one pharmaceutically
acceptable excipientis at least one diluent selected from the group consisting of
mannitol, sucrose, anhydrous dibasic calcium phosphate, anhydrousdibasic calcium
phosphate dihydrate, tribasic calcium phosphate, cellulose, lactose, magnesium
carbonate, and microcrystalline cellulose.

47. A dosage form comprising a tablet or capsule comprising the composition of
claim 1.

48. The dosage form of claim 47, wherein said dosage form is a capsule filled
with the composition of claim 1.

49, The dosage form of claim 48 comprising:

a capsule filled with a plurality of coated particles;
the coated particles comprise a core coated with an enteric coating;

the core comprises pancrelipase and at least one disintegrant; and
the enteric coating comprises at least one enteric polymer and 20-60% wt.% of

at least one alkalinizing agent, based on the total weight of the coating;

wherein the coated particles have a moisture content of about 3% orless, and

the capsule has a moisture content of 4% or less.
50. The dosage form of claim 49, wherein the capsule has a water content of about
2% or less.

51. The dosage form ofclaim 48, wherein the capsule is comprised of a material
selected from the group consisting of a cellulosic polymer,

hydroxypropylmethylcellulose, starch, a polysaccharide, pullulan, and gelatin.
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52. The dosage form ofclaim 51, wherein the capsule comprises hydroxypropyl
methylcellulose.

53. The dosage form of claim 49, wherein the capsule comprises hydroxypropyl
methylcellulose.

54. A dosage form comprising a capsule filled with the composition of claim 16.

55. The dosage form of claim 54, wherein the capsule has a water content of about
2% orless.

56. The dosage form of claim 54, wherein the capsule is comprised of a material
selected from the group consisting of a cellulosic polymer,

hydroxypropylmethylcellulose, starch, a polysaccharide,pullulan, and gelatin.

57. The dosage form of claim 56, wherein the capsule comprises hydroxypropyl
methylcellulose.

58. A dosage form comprising a capsule filled with the composition of claim 32.

59. The dosage form of claim 58, wherein the capsule has a water content of less
than 2%.

60. The dosage form of claim 58, wherein the capsule is comprised ofa material
selected from the group consisting of a cellulosic polymer,

hydroxypropylmethylcellulose, starch, a polysaccharide, pullulan, and gelatin.

61. The dosage form of claim 60 wherein the capsule comprises hydroxypropyl
methylcellulose.

62. The composition of claim 1, wherein the at least one digestive enzyme is
coated with a coating, and the coating comprises an enteric polymer.
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