
 
UNITED STATES DISTRICT COURT 

DISTRICT OF NEW JERSEY 
 
 
OTSUKA PHARMACEUTICAL CO., LTD., 
 
   Plaintiff, 
 
  v. 
 
MACLEODS PHARMACEUTICALS LTD. 
AND MACLEODS PHARMA USA, INC., 
 
   Defendants. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 Civil Action No.: 

 
 

COMPLAINT FOR PATENT INFRINGEMENT 
 

 Plaintiff Otsuka Pharmaceutical Co., Ltd. (“Otsuka”), by way of Complaint against 

Defendants Macleods Pharmaceuticals Ltd. (“Macleods Pharmaceuticals”) and Macleods 

Pharma USA, Inc. (“Macleods USA”) (collectively “Macleods”), alleges as follows: 

THE PARTIES 

1. Otsuka is a corporation organized and existing under the laws of Japan with its 

corporate headquarters at 2-9 Kanda Tsukasa-machi, Chiyoda-ku, Tokyo, 101-8535, Japan.  

Otsuka is engaged in the research, development, manufacture and sale of pharmaceutical 

products. 

2. Upon information and belief, Macleods Pharmaceuticals is a private corporation 

organized and existing under the laws of India, having a place of business at Atlanta Arcade, 

Marol Church Road, Andheri (East), Mumbai, India 400059.    

3. Upon information and belief, Macleods USA is a private corporation organized 

and existing under the laws of the State of Delaware, having its headquarters and principal place 
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of business at 666 Plainsboro Road, Building 200, Suite 230, Plainsboro, NJ 08536.  Upon 

information and belief, Macleods USA is a wholly-owned subsidiary of Macleods 

Pharmaceuticals.      

NATURE OF THE ACTION 

4. This is an action for infringement of U.S. Patent No. 9,359,302 (“the ’302 

patent”) arising under the United States patent laws, Title 35, United States Code, § 100 et seq., 

including 35 U.S.C. §§ 271 and 281.  This action relates to Macleods Pharmaceuticals filing of 

an Abbreviated New Drug Application (“ANDA”) under Section 505(j) of the Federal Food, 

Drug and Cosmetic Act (“the Act”), 21 U.S.C. § 355(j), seeking U.S. Food and Drug 

Administration (“FDA”) approval to manufacture, use, sell, offer to sell and import generic 

pharmaceutical products (“Macleods’ generic products”) prior to the expiration of the asserted 

patent. 

JURISDICTION AND VENUE 

5. This Court has subject matter jurisdiction under 28 U.S.C. §§ 1331 and 1338(a). 

6. This Court has jurisdiction over Macleods Pharmaceuticals.  Upon information 

and belief, Macleods Pharmaceuticals is in the business of manufacturing, marketing, importing 

and selling pharmaceutical drug products, including generic drug products.  Upon information 

and belief, Macleods Pharmaceuticals, directly or indirectly, manufactures, imports, markets and 

sells generic drugs throughout the United States and in this judicial district.  Upon information 

and belief, Macleods Pharmaceuticals purposefully has conducted and continues to conduct 

business, directly or indirectly, in this judicial district, and this judicial district is a likely 

destination of Macleods’ generic products.  Upon information and belief, Macleods 

Pharmaceuticals is a “truly . . . global pharmaceutical company.”  See 
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http://www.macleodspharma.com/default.asp.  Upon information and belief, Macleods 

Pharmaceuticals’ website states that “Macleods has received FDA approval on 9 [ANDAs] and 

has another 60 filed and awaiting approval.”  See 

http://www.macleodspharma.com/UnitedStates.asp.        

7. This Court has jurisdiction over Macleods USA.  Upon information and belief, 

Macleods USA is in the business of manufacturing, marketing, importing and selling 

pharmaceutical drug products, including generic drug products.  Upon information and belief, 

Macleods USA, directly or indirectly, manufactures, imports, markets and sells generic drug 

products throughout the United States and in this judicial district.  Upon information and belief, 

Macleods USA is registered as a wholesaler in the State of New Jersey (No. 5004370).  See New 

Jersey Registration and Verification, at 

http://web.doh.state.nj.us/apps2FoodDrugLicense/fdList.aspx.  

8. Upon information and belief, Macleods Pharmaceuticals and Macleods USA 

operate as a single integrated business with respect to the regulatory approval, manufacturing, 

marketing, sale and distribution of generic pharmaceutical products throughout the United States 

including in this judicial district.  Upon information and belief, Macleods Pharmaceuticals is “a 

vertically integrated global pharmaceutical company” with “more than 10,000 professionally 

qualified employees across the globe.”  See http://www.macleodspharma.com/default.asp.   

9. Venue is proper in this judicial district under 28 U.S.C. §§ 1391(b) and (c), and 

§ l400(b). 

FIRST COUNT FOR PATENT INFRINGEMENT 
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10. The U.S. Patent and Trademark Office (“PTO”) issued the ’302 patent on June 7, 

2016, entitled “Low Hygroscopic Aripiprazole Drug Substance and Processes for the Preparation 

Thereof.”  A copy of the ’302 patent is attached as Exhibit A. 

11. Otsuka is the owner of the ’302 patent by virtue of assignment. 

12. The ’302 patent expires on September 25, 2022, excluding any pediatric 

exclusivity. 

13. The ’302 patent is directed to and claims, inter alia, aripiprazole crystals, 

pharmaceutical compositions and methods of treatment. 

14. Otsuka is the holder of New Drug Application (“NDA”) No. 21-436 for 

aripiprazole tablets, which the FDA approved on November 15, 2002.   

15. Otsuka lists the ’302 patent in Approved Drug Products with Therapeutic 

Equivalence Evaluations (“the Orange Book”) for NDA No. 21-436. 

16. Otsuka markets aripiprazole tablets in the United States under the trademark 

Abilify®. 

17. Upon information and belief, Macleods Pharmaceuticals submitted ANDA No. 

204111 to the FDA, under Section 505(j) of the Act, 21 U.S.C. § 355(j), seeking approval to 

manufacture, use, import, offer to sell and sell Macleods’ generic products in the United States. 

18. Otsuka received a letter from Macleods Pharmaceuticals dated July 21, 2016, 

purporting to include a Notice of Certification for ANDA No. 204111 under 21 U.S.C. 

§ 355(j)(2)(B)(ii) and 21 C.F.R. § 314.95 (“Macleods Pharmaceuticals’ 204111 letter”) as to 

the ’302 patent. 
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19. Macleods Pharmaceuticals’ 204111 letter alleges that it seeks “to obtain approval 

to engage in the commercial manufacture, use, importation, offer for sale and sale of Macleods’ 

2 mg, 5 mg, 10 mg, 15 mg, 20 mg and 30 mg of aripiprazole tablets.”  

20. Upon information and belief, Macleods’ generic products will, if approved and 

marketed, infringe at least one claim of the ’302 patent. 

21. Upon information and belief, under 35 U.S.C. § 271(e)(2)(A), Macleods 

Pharmaceuticals has infringed at least one claim of the ’302 patent by submitting, or causing to 

be submitted to the FDA, ANDA No. 204111 seeking approval to manufacture, use, import, 

offer to sell and sell Macleods’ generic products before the expiration date of the ’302 patent. 

22. Upon information and belief, Macleods Pharmaceuticals’ actions relating to 

ANDA No. 204111 complained of herein were done with the cooperation, participation and 

assistance, and for the benefit, of Macleods Pharmaceuticals and Macleods USA.  

WHEREFORE, Plaintiff Otsuka respectfully requests that the Court enter judgment in its favor 

and against Macleods on the patent infringement claims set forth above and respectfully requests 

that this Court: 

1) enter judgment that, under 35 U.S.C. § 271(e)(2)(A), Macleods has infringed at 

least one claim of the ’302 patent through Macleods Pharmaceuticals’ submission 

of ANDA No. 204111 to the FDA to obtain approval to manufacture, use, import, 

offer to sell and sell Macleods’ generic products in the United States before the 

expiration of the ’302 patent; 

2) order that the effective date of any approval by the FDA of Macleods’ generic 

products be a date that is not earlier than the expiration of the ’302 patent, or such 

later date as the Court may determine; 
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3) enjoin Macleods from the manufacture, use, import, offer for sale and sale of 

Macleods’ generic products until the expiration of the ’302 patent, or such later date 

as the Court may determine; 

4) enjoin Macleods and all persons acting in concert with Macleods from seeking, 

obtaining or maintaining approval of Macleods Pharmaceuticals’ ANDA No. 

204111 until expiration of the ’302 patent; 

5) declare this to be an exceptional case under 35 U.S.C. §§ 285 and 271(e)(4) and 

award Otsuka costs, expenses and disbursements in this action, including 

reasonable attorney fees; and 

6) award Otsuka such further and additional relief as this Court deems just and proper. 

 

       Respectfully submitted, 

      
     
s/Melissa A. Chuderewicz 
Melissa A. Chuderewicz 
chuderem@pepperlaw.com 
PEPPER HAMILTON LLP 
Suite 400 
301 Carnegie Center 
Princeton, New Jersey 08543 
(609) 452-0808 
Attorney for Plaintiff 

       Otsuka Pharmaceutical Co., Ltd. 

Dated: September 2, 2016 

Of counsel: 

James B. Monroe 
Paul W. Browning 
Eric J. Fues 
Denise Main 
Jeffrey A. Freeman 
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FINNEGAN, HENDERSON,  
FARABOW, GARRETT & DUNNER, LLP 
901 New York Avenue, N.W. 
Washington, DC 20001-4413 
(202) 408-4000 
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CERTIFICATION PURSUANT TO L.CIV.R. 11.2 

 The undersigned hereby certifies that the matters in this case are related to: Otsuka 

Pharmaceutical Co., Ltd. v. Torrent Pharmaceuticals Limited, Torrent Pharma Inc. and Hetero 

Labs Limited, Civil Action No. 14-1078; Otsuka Pharmaceutical Co., Ltd. v. Alembic 

Pharmaceuticals Limited, Civil Action No. 14-2982; Otsuka Pharmaceutical Co., Ltd. v. Zydus 

Pharmaceuticals USA Inc. and Cadila Healthcare Limited, Civil Action No. 14-3168; Otsuka 

Pharmaceutical Co., Ltd. v. Aurobindo Pharma Limited, Aurobindo Pharma USA, Inc. and 

Aurolife Pharma LLC, Civil Action No. 14-3306; Otsuka Pharmaceutical Co., Ltd. v. Intas 

Pharmaceuticals Limited, Accord Healthcare, Inc. and Hetero Labs Limited, Civil Action No. 

14-3996; Otsuka Pharmaceutical Co., Ltd. v. Mylan Inc. and Mylan Pharmaceuticals Inc., Civil 
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Action No. 14-4508; Otsuka Pharmaceutical Co., Ltd. v. Torrent Pharmaceuticals Limited, 

Torrent Pharma Inc. and Hetero Labs Limited, Civil Action No. 14-4671; Otsuka 

Pharmaceutical Co., Ltd. v. Huahai US Inc., Prinston Pharmaceutical Inc. and Solco Healthcare 

U.S. LLC, Civil Action No. 14-5537; Otsuka Pharmaceutical Co., Ltd. v. Ajanta Pharma 

Limited, Ajanta Pharma USA Inc. and Aurobindo Pharma Limited, Civil Action No. 14-5876; 

Otsuka Pharmaceutical Co., Ltd. v. Intas Pharmaceuticals Limited, Accord Healthcare, Inc. and 

Hetero Labs Limited, Civil Action No. 14-6158; Otsuka Pharmaceutical Co., Ltd. v. Otsuka 

Pharmaceutical Co., Ltd. v. Aurobindo Pharma Limited, Aurobindo Pharma USA, Inc. and 

Aurolife Pharma LLC, Civil Action No. 14-6890; Otsuka Pharmaceutical Co., Ltd. v. Lupin 

Limited, Lupin Atlantis Holding SA, Lupin Pharmaceuticals, Inc. and Hetero Labs Limited, Civil 

Action No. 14-7105; Otsuka Pharmaceutical Co., Ltd. v. Zydus Pharmaceuticals USA Inc. and 

Cadila Healthcare Limited, Civil Action No. 14-7252; Otsuka Pharmaceutical Co., Ltd. v. 

Alembic Pharmaceuticals Limited, Civil Action No. 14-7405; Otsuka Pharmaceutical Co., Ltd. 

v. Apotex Corp., Apotex Inc. and Hetero Labs Limited, Civil Action No. 14-8074; Otsuka 

Pharmaceutical Co., Ltd. v. ScieGen Pharmaceuticals Inc., Bactolac Pharmaceutical, Inc. and 

Hetero Labs Limited, Civil Action No. 14-8077; Otsuka Pharmaceutical Co., Ltd. v. Hetero 

Drugs Limited, Hetero Labs Limited and Hetero USA, Inc., Civil Action No. 15-161; Otsuka 

Pharmaceutical Co., Ltd. v. Amneal Pharmaceuticals LLC and Amneal Pharmaceuticals India 

Pvt. Ltd., Civil Action No. 15-1585; Otsuka Pharmaceutical Co., Ltd. v. Macleods 

Pharmaceuticals Ltd. and Macleods Pharma USA, Inc., Civil Action No. 15-5109; Otsuka 

Pharmaceutical Co., Ltd. v. Stason Pharmaceuticals Inc., Zhejiang Jinhua Conba Bio-Pharm 

Co., Ltd., Tai Heng Industry Co., Ltd. and Breckenridge Pharmaceutical, Inc., Civil Action No. 

15-6353; Otsuka Pharmaceutical Co., Ltd. v. Alkem Laboratories Limited, Civil Action No. 15-
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8305; Otsuka Pharmaceutical Co., Ltd. v. Orchid Pharma Ltd., Orchid Healthcare, Orchid 

Pharma, Inc. and Orgenus Pharma Inc., Civil Action No. 16-405; Otsuka Pharmaceutical Co., 

Ltd. v. Orchid Pharma Ltd., Orchid Healthcare, Orchid Pharma, Inc. and Orgenus Pharma Inc., 

Civil Action No. 16-424; and Otsuka Pharmaceutical Co., Ltd. v. Ajanta Pharma Limited and 

Ajanta Pharma USA Inc., Civil Action No. 16-5288. 

 

 By:  s/ Melissa A. Chuderewicz 
         Melissa A. Chuderewicz 
         PEPPER HAMILTON, LLP     
         Attorney for Plaintiff 
         Otsuka Pharmaceutical Co., Ltd.  
 
Dated:  September 2, 2016  
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LOW HYGROSCOPIC ARLPIPRAZOLE DRUG processing of these hygroscopic crystals, the potential for
SUBSTANCE AND PROCESSES FOR THE absorbance of moisture during storage and handling would

PREPARATION THEREOF adversely affect the dissolubility of aripiprazole drug sub-
stance. Thus shelf-life of the product could be significantly

RELATED APPLICATIONS 5 decreased and/or packaging costs could be significantly
increased. It would be highly desirable to discover a form of

This application is a continuation of U.S. patent applica- aripiprazole that possessed low hygroscopicity thereby facili-
tion Ser. No. 13/350, 117, filed Jan. 13, 2012, which is a tating pharmaceutical processing and formulation operations
continuation ofU.S. patent application Ser. No. 10/333,244, required for producing dosage units of an aripiprazole
which is a §371 of International Application No. PCT/JP02/ 10 medicinal product having improved shelf-life, suitable dis-
09858, filed Sep. 25, 2002, which claims priority of Japanese solubility and suitable bioavailability.
PatentApplication Nos. JP 2001-290645, filed Sep. 25, 2001, Also, Proceedings ofthe 4th Japanese-Korean Symposium
and JP 2001-348276, filed Nov. 14, 2001, and of Canadian on Separation Technology (Oct. 6-8, 1996) state that, anhy-
Patent Application No. CA 2379005, filed Mar. 27, 2002, the drous aripiprazole crystals exist as type-I crystals and type-II
contents of all of which are incorporated by reference. 15 crystals; the type-I crystals of anhydrous aripiprazole can be

prepared by recrystallizing from an ethanol solution of arip-
DETAILED DESCRIPTION OF THE INVENTION iprazole, orby heating aripiprazolehydrate at 80° C.; and the

type-II crystals ofanhydrous aripiprazole can be prepared by
1. Field of the Invention heating the type-I crystals ofanhydrous aripiprazole at 130 to
The present invention relates to an improved form of arip- zo 140° C. for 15 hours.

iprazole having reduced hygroscopicity and processes for the By the aforementioned methods, anhydrous aripiprazole
preparation of this improved form. type-II crystals having high purity can not be easily prepared

2. Background of the Invention in an industrial scale with good repeatability.
Aripiprazole, 7-1444-(2,3-dichloropheny1)-1-piperazi-

ny1]-butoxyl-3,4-dihydro carbostyril or 7-{444-(2,3-dichlo- 25 SUMMARY OF THE INVENTION
ropheny1)-1 -piperazinyl] -butoxy -3,4 -dihydro-2(1H)-
quinolinone, is an atypical antipsychotic agent useful for the Thus according to the present invention is provided a form
treatment ofschizophrenia (U.S. Pat. No. 4,734,416 and U.S. ofaripiprazole having reduced hygroscopicity and which is
Pat. No. 5,006,528). Schizophrenia is a common type of more amenable to pharmaceutical processing and formula-
psychosis characterized by delusions, hallucinations and 30 tion. The inventors of the present invention have discovered
extensive withdrawal from others. Onset of schizophrenia that this reduced-hygroscopic form ofAripiprazole is a crys-
typically occurs between the age of 16 and 25 and affects 1 in talline substance defined herein as Anhydrous Aripiprazole
100 individuals worldwide. It is more prevalent than Alzhe- Crystals B. A particular process for the preparation of this
imer's disease, multiple sclerosis, insulin-dependent diabetes anhydrous crystalline substance has also been discovered and
and muscular dystrophy. Early diagnosis and treatment can 35 comprises yet another aspect of the present invention. Par-
lead to significantly improved recovery and outcome. More- ticularly, itwas discoveredas partofthe present inventionthat
over, early therapeutic intervention can avert costly hospital- in order to produce Anhydrous Aripiprazole Crystals B hav-
ization. ing the desired pharmaceutical properties and utilizing the

According to Example 1 of Japanese Unexamined Patent most efficient process, Hydrate A, as defined herein, would
Publication No. 191256/1990, anhydrous aripiprazole crys- ao have to serve as the intermediate. It was also discovered that
tals are manufactured for example by reacting 7-(4-bromobu- a particular sequence ofprocessing had to be implemented in
toxy)-3,4-dihydrocarbostyril with 1-(2,3-dichlorophenylpip- order to form Hydrate A. It was discovered that the prepara-
eradine and recrystallizing the resulting raw anhydrous tion ofHydrate A required milling what is defined herein as

aripiprazole with ethanol. Also, according to the Proceedings Conventional Hydrate. Then, Hydrate A can be transformed
of the 4th Japanese-Korean Symposium on Separation Tech- 45 into Anhydrous Aripiprazole Crystals B through suitable
nology (Oct. 6-8, 1996), anhydmus aripiprazole crystals are heating as defined herein. Surprisingly, if the Conventional
manufactured by heating aripiprazole hydrate at 80° C. How- Hydrate is first heated and then milled, serious agglomeration
ever, the anhydrous aripiprazole crystals obtained by the sets in rendering the processing commercially unsuitable.
aforementioned methods have the disadvantage ofbeing sig- An object of the present invention is to provide novel
nificantly hygroscopic. so anhydrous aripiprazole crystals.

The hygroscopicity of these crystals makes them difficult Moreover, another object of the present invention is to
to handle since costly and burdensome measures must be provide anhydrous aripiprazole crystals which neither easily
taken in order ensure they are not exposed to moisture during convert into hydrates nor substantially decrease the original
process and formulation. Exposed to moisture, the anhydrous solubility, evenwhen a pharmaceutical composition compris-
form can take on water and convert to a hydrous form. This 55 ing anhydrous aripiprazole is stored fora long period oftime.
presents several disadvantages. First, the hydrous forms of Further object ofthe present invention is to provide prepa-
aripiprazole have the disadvantage ofbeing less bioavailable ration methods, in order to obtain anhydrous aripiprazole
and less dissoluble than the anhydrous forms ofaripiprazole. crystals having high purity in an industrial scale with good
Second, the variation in the amount ofhydrous versus anhy- repeatability.
drous aripiprazole drug substance from batch to batch could 60 The present inventors have conducted research works
fail to meet specifications set by drug regulatory agencies. aimed to attain the aforementioned objects. In the course of
Third, the milling may cause the drug substance, Conven- the research, they have found that the desired anhydrous
tional Anhydrous Aripiprazole, to adhere to manufacturing aripiprazole crystals can be obtained when a well-known
equipment which may further result in processing delay, anhydrous aripiprazole is heated at the specific temperature.
increased operator involvement, increased cost, increased 65 Further, the present inventors have found that the desired
maintenance and lower production yield. Fourth, in addition anhydrous aripiprazole crystals can be obtained from recrys-
to problems caused by introduction of moisture during the tallization of a well-known anhydrous aripiprazole by using
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the specific solvents. Moreover, the present inventors found FIG. 23 shows an 1H-NMR spectrum (DMSO-c16, TMS) of
that the desired anhydrous aripiprazole crystals can be the type F crystals of anhydrous aripiprazole obtained in
obtained by suspending a well-knownanhydrous aripiprazole Example 15.
in the specific solvent, and heating thus obtained suspension. FIG. 24 shows a powderX-ray diffraction spectrum ofthe

The present invention thus completed on the basis ofthese 5 type F crystals of anhydrous aripiprazole obtained in
findings and knowledge. Example 15.

FIG. 25 shows an IR spectrum of the type F crystals of
BRIEF DESCRIPTION OF THE DRAWINGS anhydrous aripiprazole obtained in Example 15.

FIG. 26 shows thermogravimetric/differential thermal
FIG. 1 is a thermogravimetric/differential thermogram of 10 analysis endothermic curve of the type G crystals of anhy-

the Aripiprazole Hydrate A obtained in Example 1. thous aripiprazole obtained in Example 16-b).
FIG. 2 shows the III-NMR spectrum (DMSO-d6, TMS) of FIG. 27 shows an

I- H-NMR spectrum (DMSO-d6, TMS) of
the Aripiprazole Hydrate A obtained in Example 1. the type G crystals of anhydrous aripiprazole obtained in

FIG. 3 is a powder x-ray diffraction diagram of the Arip-
15 Example 16-b).

iprazole Hydrate A obtained in Example 1. FIG. 28 shows a powder X-ray diffraction spectrum ofthe
FIG. 4 shows the '1-1-NMR spectrum (DMSO-d,, TMS) of type G crystals of anhydrous aripiprazole obtained in

the Anhydrous Aripiprazole Crystals B obtained in Example Example 16-b).
2. FIG. 29 shows an IR spectrum of the type G crystals of

FIG. 5 is a powder x-ray diffraction diagram ofthe Anhy- 20 anhydrous aripiprazole obtained in Example 16-b).
drous Aripiprazole Crystals B obtained in Example 2. FIG. 30 shows a thenuogravimetric/differential thermal

FIG. 6 is a thermogravimetric/differential thermogram of analysis endothermic curve of the glass form of anhydrous
the aripiprazole hydrate obtained in Reference Example 3. aripiprazole obtained in Example 16-a).

FIG. 7 is a powder x-ray diffraction diagram of the arip- FIG. 31 shows a powderX-ray diffraction spectrum ofthe
iprazole hydrate obtained in Reference Example 3. 25 glassy state of anhydrous aripiprazole obtained in Example

FIG. 8 shows thermogravimetric/differential thermal 16-a).
analysis endothermic curve of the type C crystals of anhy-
drous aripiprazole obtained in Example 11. DETAILED DESCRIPTION OF THE INVENTION

FIG. 9 shows an '1-1-NMR spectrum (DMSO-c16, TMS) of
the type C crystals of anhydrous aripiprazole obtained in 30 According to first embodiment of the first aspect of the
Example 11.

present invention is provided Hydrate A of aripiprazole
FIG. 10 shows a powder X-ray diffraction spectrum ofthe wherein said Hydratehas a powderx-raydiffraction spectrum

type C crystals of anhydrous aripiprazole obtained in which is substantially the same as the powder x-ray diffrac-
Example 11. tion spectrum shown in FIG. 3.

FIG. 11 shows an IR spectrum of the type C crystals of 35
According to another embodiment ofthe first aspect oftheanhydrous aripiprazole obtained in Example 11.

present invention is provided Hydrate A of aripiprazoleFIG. 12 shows a solid 13C-NMR spectrum of the type C
crystals of anhydrous aripiprazole obtained in Example 11. wherein said Hydrate has powder x-ray diffraction character-

FIG. 13 shows a the ogravimetric/differential thermal istic peaks at 20=12.6°, 15.4°, 17.3°, 18.0°, 18.6°, 22.5° and

analysis endothermic curve of the type D crystals of anhy- ao 24.8°.

drous aripiprazole obtained in Example 12 or Example 13. According to another embodiment ofthe first aspect ofthe

FIG. 14 shows an11-1-NMR spectrum (DMSO-c16, TMS) of present invention is provided Hydrate A of aripiprazole
the type D crystals of anhydrous aripiprazole obtained in wherein saidHydrate has particular infraredabsorption bands

Example 12 or Example 13. at 2951, 2822, 1692, 1577, 1447, 1378, 1187, 963 and 784
FIG. 15 shows a powder X-ray diffraction spectrum of the 45 cra-' on the IR (KBr) spectrum.

type D crystals of anhydrous aripiprazole obtained in According to another embodiment ofthe first aspect ofthe
Example 12 or Example 13. present invention is provided Hydrate A of aripiprazole

FIG. 16 shows an IR spectrum of the type D crystals of wherein said Hydrate has an 11-1-NMR spectrum which is
anhydrous aripiprazole obtained in Example 12 or Example substantially the same as the '11-NIvIR spectrum (DMSO-ds,
13. 50 TMS) shown in FIG. 2.

FIG. 17 shows a solid '3C-NMR spectrum of the type D According to another embodiment ofthe first aspect ofthe
crystals ofanhydrous aripiprazole obtained in Example 12 or present invention is provided Hydrate A of aripiprazole
Example 13. wherein said Hydrate has an

1- H-NMR spectrum (DMSO-d6,FIG. 18 shows a thermogravimetric/differential thermal TMS) having characteristic peaks at 1.55-1.63 ppm (m, 2H),analysis endothermic curve of the type E crystals of anhy- 55 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56
drous aripiprazole obtained in Example 14.

1010111 (m 4H+DMSO) 2.1-1),2.97 ppmFIG. 19 shows an H-NMR spectrum (DMSO-d6, TMS) of
78 ppm (t 3=7.4 Hz,2thetype E crystals of anhydrous aripiprazole obtained in (brt, 3=4.6 Hz, 4H), 3.92 ppm (t, 3=6.3 Hz, 2H), 6.43 ppm (d,

J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, 3=2.4 Hz, 1H), 7.04Example 14.
FIG. 20 shows a powder X-ray diffraction spectrum ofthe 60 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H), 7.28-7.32

type E crystals of anhydrous aripiprazole obtained in ppm (m, 211) and 10.00 ppm (s, 1H).
Example 14. According to another embodiment ofthe first aspect ofthe

FIG. 21 shows an IR spectrum of the type E crystals ef present invention is provided Hydrate A of aripiprazole
anhydrous aripiprazole obtained in Example 14. wherein said Hydrate has an endothermic curve which is

FIG. 22 shows a thermogravimetric/differential thermal 65 substantially the same as the thermogravimetric/differential
analysis endothermic curve of the type F crystals of anhy- thermal analysis (heating rate 5° C./min) endothermic curve

drous aripiprazole obtained in Example 15. shown in FIG. 1.
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According to another embodiment ofthe first aspect of the stance for 24 hours ina dessicatormaintained at a temperature
present invention is provided Hydrate A of aripiprazole of60° C. and a humidity level of 100%.
wherein said Hydrate has a mean particle size of 50 pm or According to a first embodiment ofthe fourth aspect ofthe

less, present invention is provided aripiprazole drug substance of

According to another embodiment ofthe first aspect ofthe 5 low hygroscopicity wherein said low hygroscopicity is a

present invention is provided Hydrate A of aripiprazole moisture content of 0.4% or less after placing said drug sub-

wherein said Hydrate has a mean particle size of 40 inn or
stance for 24 hours ina dessicator maintained at a temperature

less. of 60° C. and a humidity level of 100%.
According to another embodiment ofthe fourth aspect ofAccording to another embodiment ofthe first aspect ofthe

present invention is provided Hydrate A of aripiprazole io the present invention is provided aripiprazole drug substance
of low hygroscopicity wherein said low hygroscopicity is awherein said Hydrate has a mean particle size of 35 pm or

lessmoisturecontent of 0.25% or less after placing said drug
substance for 24 hours in a dessicator maintained at a tem-

According to another embodiment ofthe first aspect ofthe
perature of 60° C. and a humidity level of 100%.

present invention is provided Hydrate A of aripiprazole is According to another embodiment of the fourth aspect of
wherein said Hydrate has a mean particle size of 30 gm or the present invention is provided aripiprazole drug substance
less, of low hygroscopicity wherein said low hygroscopicity is a

According to another embodiment ofthe first aspect of the moisture content of 0.15% or less after placing said drug
present invention is provided Hydrate A of aripiprazole substance for 24 hours in a dessicator maintained at a tem-
wherein said Hydrate has a mean particle size of 25 pm or 20 perature of 60° C. and a humidity level of 100%.
less. According to another embodiment of the fourth aspect of

According to another embodiment ofthe first aspect of the the present invention is provided aripiprazole drug substance

present invention is provided Hydrate A of aripiprazole of low hygroscopicity wherein said low hygroscopicity is a

wherein said Hydrate has a mean particle size of 20 pm or moisture content of 0.10% or less after placing said drug
less. 25 substance for 24 hours in a dessicator maintained at a tern-

According to another embodiment ofthe first aspect ofthe perature of 60° C. and a humidity level of 100%.

present invention is provided Hydrate A of aripiprazole According to another embodiment of the fourth aspect of
wherein said Hydrate has a mean particle size range of40 to the present invention is provided aripiprazole drug substance
10 pm. of low hygroscopicity wherein said low hygroscopicity is a

According to another embodiment of the first aspect of the 30 moisture content of 0.05% or less after placing said drug
present invention is provided Hydrate A of aripiprazole substance for 24 hours in a dessicator maintained at a tem-

wherein said Hydrate has a mean particle size range of36 to perature of60° C. and a humidity level of 100%.
14 jun. According to another embodiment ofthe fourth aspect of

According to a second aspect of the present invention is the present invention is provided aripiprazole drug substance
provided a process for the preparation ofHydrate A wherein 35 of low hygroscopicity wherein said low hygroscopicity is a

said process comprises the steps of milling Conventional moisture content of 0.04% or less after placing said drug
Hydrate. substance for 24 hours in a dessicator maintained at a tem-

According to a first embodiment ofthe second aspectofthe perature of60° C. and a humidity level of 100%.

present invention is provided a process for the preparation of According to another embodiment ofthe fourth aspect of

Hydrate A comprising the steps of milling Conventional 40 the present invention is provided aripiprazole drug substance

Hydrate wherein said milling is performed by a milling of low hygroscopicity wherein said drug substance is Anhy-
machine. drous Aripiprazole Crystals B as defined herein.

According to another embodiment of the second aspect of According to another embodiment of the fourth aspect of
the present invention is provided a process for the preparation the present invention is provided aripiprazole drug substance
of Hydrate A comprising the steps of milling Conventional as of low hygroscopicity wherein said drug substance has a

Hydrate wherein said milling machine is an atomizer, pin powder x-ray diffraction spectrum which is substantially the

mill, jet mill or ball mill, same as the powder x-ray diffraction spectrum shown in FIG.

According to another embodiment of the second aspect of 5.
the present invention is provided a process for thepreparation According to another embodiment of the fourth aspect of
of Hydrate A comprising the steps ofmilling Conventional so the present invention is provided aripiprazole drug substance

Hydrate wherein said milling machine is an atomizer. of low hygroscopicity wherein said drug substance has a

According to another embodiment of the second aspect of powder x-ray diffraction spectrum having characteristic
the present invention is provided a process for the preparation peaks at 213=11.0°, 16.6°, 19.3°, 20.3° and 22.1°.
of Hydrate A comprising the steps ofmilling Conventional According to another embodiment ofthe fourth aspect of

Hydrate wherein said milling machine is an atomizer using a 55 the present invention is provided aripiprazole drug substance
rotational speed of5000-15000 rpm for the main axis, a feed of low hygroscopicity wherein said drug substance has par-
rotation of 10-30 rpm and a screen hole size of 1-5 mm. ticular infrared absorption bands at 2945, 2812, 1678, 1627,

According to various embodiments ofa third aspect of the 1448, 1377, 1173, 960 and 779 cm-' on the IR (KBr) spec-
present invention is provided Hydrate A defined according to trum.

one or more of the embodiments described herein wherein so According to another embodiment ofthe fourth aspect of
said Hydrate is made by a process as described herein, the present invention is provided aripiprazole drug substance

According to a fourth aspect of the present invention is of low hygroscopicity wherein said drug substance has an

provided aripiprazole drug substance of low hygroscopicity. 11-1-NMiR spectrum which is substantially the same as the

According to a first embodiment ofthe fourth aspect ofthe 111-INIMR spectrum (DMSO-d6, TMS) shown in FIG. 4.

present invention is provided aripiprazole drug substance of 65 According to another embodiment ofthe fourth aspect of
low hygroscopicity wherein said low hygroscopicity is a the present invention is provided aripiprazole drug substance
moisture content of0.5% or less after placing said drug sub- of low hygroscopicity wherein said drug substance has an
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'11-NMR spectrum (DMSO-d6, TMS) having characteristic Anhydrous Aripiprazole Crystals B wherein said processpeaks at 1.55-1.63 ppm (m, 2H), 1.68-1.78 ppm (m, 2H), comprises heating Aripiprazole Hydrate A.
2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm (m, 4H+DMS0), 2.78 According to a first embodiment of the fifth aspect of the
ppm (t, J=7.4 Hz, 2H), 2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 Present invention is provided a process for the preparation of
ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm 5 Anhydrous Aripiprazole Ciystals B wherein said process(dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), comprises heating Aripiprazole Hydrate A at 90-125° C. for
7.11-7.17 ppm (n, 1H), 7.28-7.32 ppm (m, 2H) and 10.00 about 3-50 hours.
ppm (s, 1H). According to another embodiment ofthe fifth aspect ofthe

present invention is provided a process for the preparation ofAccording to another embodiment of the fourth aspect of
io Anhydrous Aripiprazole Crystals B wherein said processthe present invention is provided aripiprazole drug substance

prim ses heating Aripi razole Hydrate A at 100° C. forof low hygoscopicity wherein said drug substance exhibits caboout 18 hours
P

an endothennic peak near about 141.5° C. in thermogravi- According to another embodiment ofthe fifth aspect ofthemetric/differential thermal analysis (heating rate 5° C./min). present invention is provided a process for the preparation ofAccording to another embodiment of the fourth aspect of
is Anhydrous Aripiprazole Crystals B wherein said processthe present invention is provided aripiprazole drug substance comprises heating Aripiprazole Hydrate A at 100° C. forof low hygroscopicity wherein said drug substance exhibits about 24 hours.

an endothermic peak near about 140.7° C. in differential According to another embodiment ofthe fifth aspect ofthescanning calorimetry (heating rate 5° Cumin), present invention is provided a process for the preparation ofAccording to another embodiment of the fourth aspect of 20 Anhydrous Aripiprazole Crystals B wherein said processthe present invention is provided aripiprazole drug substance comprises heating Aripiprazole Hydrate A at 120° C. forof low hygroscopicity wherein said drug substance is Anhy- about 3 hours.
drous Aripiprazole Crystals B and will not substantially con- According to another embodiment ofthe fifth aspect ofthevert to a hydrous form ofaripiprazole when properly stored present invention is provided a process for the preparation of
even for an extended period. For instance, said Anhydrous 25 Anhydrous Aripiprazole Crystals B wherein said processAripiprazole Crystals B can be stored under a relative humid- comprises heating Aripiprazole HydrateA for about 18 hoursity (RH) of 60% and at a temperature of 25° C., even for a at 100° C. followed by additional heating for about 3 hours atperiod not less than 1 year. 120° C.

According to another embodiment of the fourth aspect of According to a sixth aspect of the present invention isthe present invention is provided aripiprazole drug substance 30 providedAnhydrous Aripiprazole Crystals B defined accord-of low hygroscopicity wherein said drug substance is Anhy- ing to one or more ofthe embodiments described herein anddrous Aripiprazole Crystals B and will not substantially con- made by a process as provided herein.
vert to a hydrous form ofaripiprazole when properly stored According to a seventh aspect of the present invention is
even for an extended period. For instance, said Anhydrous providedAnhydrous Aripiprazole Crystals B formulated withAripiprazole Crystals B canbe stored under a relative humid- 35 one or more pharmaceutically acceptable carriers.
ity (RH) of 60% and at a temperature of 25° C., even for a Other embodiments ofthe present invention may compriseperiod not less than 4 years. suitable combinations of two or more of the embodimentsAccording to another embodiment of the fourth aspect of and/or aspects disclosed herein.
the present invention is provided aripiprazole drug substance Yet other embodiments andaspects ofthe invention will beof low hygroscopicity wherein said drug substance is Anhy- ao apparent according to the description provided below.drous Aripiprazole Crystals B and will not substantially con- Yet another aspect ofthe present invention comprised dis-vert to a hydrous form ofaripiprazole when properly stored covering that when aripiprazole hydrate (Conventional
even for a period not less than 0.5 year under a relative Hydrate as defined herein) is milled, it converts to an arip-humidity (RH) of75% and at a temperature of40° C. iprazole hydrate (Hydrate A as defined herein) with a differ-According to another embodiment of the fourth aspect of 45 ent powder x-ray diffraction spectrum by different peakthe present invention is provided aripiprazole drug substance intensities. Moreover, it was found that Hydrate A loses theof low hygroscopicity wherein said drug substance has a sharp dehydrationendothermic peak of123.5° C. which char-
mean size of50 pm or less when small particle size is required acterizes iinmilled Conventional Hydrate in thermogravimet-for the formulation such as Tablet and other solid dose for- ric/differential thermal analysis. Thus, the Conventionalmulations including for example flashmelt formulations. so Hydrate is transformed into Hydrate A after milling Conven-According to another embodiment of the fourth aspect of tional Hydrate and exhibits a gradual dehydration endother-the present invention is provided aripiprazole drug substance mic peak between about 60° C. and 120° C. with a weak peakof low hygroscopicity wherein said drug substance has a at about 71° C.
mean size of40 pm or less ifsmall particle size is required for Yet another aspect ofthe invention comprised discoveringthe formulation such as Tablet and other solid dose formula- 55 that when heated to a specific temperature of 90-125° C. fortions including for example flashmelt formulations. 3-50 hr, this novel aripiprazole hydrate dehydrates graduallyAccording to another embodiment of the fourth aspect of avoiding the aggregation phenomenon thought to be causedthe present invention is provided aripiprazole drug substance in conventional aripiprazole hydrate by rapid dehydration,of low hygroscopicity wherein said drug substance has a and that anhydrous aripiprazole crystals obtained by heatingmean size of30 pm or less ifsmall particle size is required for 60 ofthe novel aripiprazole hydrate to a specific temperature areformulation such as Tablet and other solid dose formulations anhydrous aripiprazole crystals with the desired properties.including for example flashmelt formulations. Characterization of Hydrate A

According to a fifth aspect ofthe present invention is pro- Particles of "HydrateA" as used herein have the physico-vided a process for the preparation ofAnhydrous Aripipra- chemical properties given in (1)-(5) below:
zole Crystals B. 65 (1) It has an endothermic curve which is substantially the

According to a first embodiment of the fifth aspect of the same as the thermogravimetric/differential thermal analysispresent invention is provided a process for the preparation of (heating rate 5° C./min) endothetroic curve shown in FIG. 1.
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9 10
Specifically, it is characterized by the appearance of a small as long as they are methods commonly used for measuringthe
peak at about 71° C. and a gradual endothermic peak around water content ofcrystals. For example, a method such as the
60° C. to 120° C. Karl Fischer method can be used.

(2) It has an 11-1-NMR spectrum which is substantially the (12) When the small particle size is required for the formu-
same as the 1H-NMR spectrum (DMSO-d6, TMS) shown in 5 lation such as tablet and other solid dose formulations includ-
FIG. 2. Specifically, it has characteristic peaks at 1.55-1.63 ing for example flashmelt formulations, the mean particlesize
ppm (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H), is preferably 50 pm or less.
2.48-2.56 ppm (m, 4H~DMS0), 2.78 ppm (t, J=7.4 Hz, 2H), Process for Manufacturing Anhydrous Aripiprazole Crystals2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), B
6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 to In case ofthe formulation for which small particle size (lessHz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H), than 50 pm) is required, the milling is necessary for the
7.28-7.32 ppm (m, 2H) and 10.00 ppm (s, 111). preparation. However, when a large amount of Conventional

(3) It has a powder x-ray diffraction spectrum which is Anhydrous Aripiprazole orAnhydrous Aripiprazole Crystals
substantially the same as the powder x-ray diffraction spec- B having large particle size is milled, the milled substances
trum shown in FIG. 3. Specifically, it has characteristic peaks 15 adhere with each other in the milling machine. Accordingly,at 20=12.6°, 15.4°, 17.30, 18.0°, 18.6°, 22.5° and 24.8°. there is a disadvantage that it is difficult to industriallyprepare(4) It has clear infrared absorption bands at 2951, 2822, Anhydrous Aripiprazole Crystals B having small particle
1692, 1577, 1447, 1378, 1187, 963 and 784 cm-1 on the IR size.
(KBr) spectrum. Under the circumstances, the inventors of the present(5) It has a mean particle size of 50 pm or less. 20 inventionhave found that Conventional hydrate can be easilyProcess for Manufacturing Hydrate A milled, and Anhydrous Aripiprazole Crystals B having small

Hydrate A is manufactured by milling Conventional particle size can be obtained in high yield with good-oper-Hydrate. Conventional milling methods can be used to mill ability by heating the milled hydrate A thus obtained.
Conventional Hydrate. For example, Conventional Hydrate The Anhydrous Aripiprazole Crystals B of the present
can be milled in a milling machine. A widely used milling 25 invention are prepared for example by heating the aforemen-
machine can be used, such as an atomizer, pin mill, jet mill or tionedAripiprazole HydrateA at 90-125° C. Theheating time
ball mill. Of these, the atomizer is preferred. is generally about 3-50 hours, but cannot be stated uncondi-

Regarding the specific milling conditions when using an tionally since it differs depending on heating temperature.atomizer, a rotational speed of5000-15000 rpm could be used The heating time and heating temperature are inverselyfor the main axis, for example, with a feed rotation of 10-30 30 related, so that for example the heating time will be longerthe
rpm and a screen hole size of 1-5 mm. lower the heating temperature, and shorter the higher the

The mean particle size of the Aripiprazole Hydrate A heating temperature. Specifically, if the heating temperatureobtained by milling should normally be 50 pm or less, pref- ofAripiprazole HydrateA is WO° C., the heating time should
erably 30 pm or less. Mean particle size can be ascertained by normally be 18 hours or more orpreferably about 24 hours. If
the particle size measurement method described hereinafter. 35 the heating temperature ofAripiprazoleHydrate A is 120° C.,Characterization ofAnhydrous Aripiprazole Crystals B on the other hand, the heating time can be about 3 hours. The

"Anhydrous Aripiprazole Crystals B" ofthe present inven- Anhydrous Aripiprazole Crystals B of the present invention
tion as usedherein have the physicochemical properties given can be prepared with certainty by heating Aripiprazolein (6)-(12) below. Hydrate A for about 18 hours at 100° C., and then heating it

(6) They have an 11-1-NMR spectrum which is substantially 40 for about 3 hours at 120° C. The Anhydrous Aripiprazolethe same as the 11-1-NIAR spectrum (DMSO-c16, TMS) shown Crystals B ofthe present invention can also be obtained ifthe
in FIG. 4. Specifically, they have characteristic peaks at 1.55- heating time is extended still further, but this may not be
1.63 ppm (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, economical.
4H), 2.48-2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, J=7.4 Hz, When small particle size is not required for the formula-
2H), 2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 45 tion, e.g., when drug substance is being manufactured for
2H), 6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, injectable ororal solution formulations, Anhydrous Aripipra-J=2.4 Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm zole Crystal B can be also obtained the following process.(m, 1H), 7.28-7.32 ppm (m, 2H) and 10.00 ppm (s; 1H). The inventors also discovered that it is possible to obtain

(7) They have a powderx-ray diffraction spectrum which is anhydrous aripiprazole crystals by heating conventional arip-substantially the same as the powder x-ray diffraction spec- so iprazolehydrate or conventionalanhydrous aripiprazole crys-trum shown in FIG. 5. Specifically, they have characteristic tals to a specific temperature but this process does not yieldpeaks at 20=11.0°, 16.6°, 19.3°, 20.3° and 22.1°. Anhydrous Aripiprazole Crystal B crystalline substance suit-
(8) They have clear infrared absorption bands at 2945, able for commercial use in the formulation of solid oral dose

2812, 1678, 1627, 1448, 1377, 1173, 960 and 779 cm-1 onthe formulations.
IR (KBr) spectrum. 55 Furthermore, the Anhydrous Aripiprazole Crystals B ofthe

(9) They exhibit an endothermic peak near about 141.5° C. present invention are prepared for example by heating con-
in thennogravimetric/differential thermal analysis (heating ventional anhydrous aripiprazole crystals at 90-125° C. The
rate 5° C./min). heating time is generally about 3-50 hours, but cannot be

(10) They exhibit an endothermic peak near about 140.7° stated unconditionally since it differs depending on heatingC. in differential scanning calorimetry (heating rate 5° 60 temperature. The heating time and heating temperature are
C./min). inversely related, so that for example the heating time will be

(11) Anhydrous Aripiprazole Crystals B of the present longer the lower the heating temperature, and shorter the
invention have low hygroscopicity. For example, Anhydrous higher the heating temperature.
Aripiprazole Crystals B of the present invention maintain a Specifically, if the heating temperature of the anhydrous
water content of0.4% or less after 24 hours inside a dessicator 65 aripiprazole crystals is 100° C., the heating time can be about
set at a temperature of 60° C. and a humidity of 100%. 4 hours, and ifthe heating temperature is 120° C. the heatingWell-known methods ofmeasuring water content can be used time can be about 3 hours.
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In addition toAripiprazole HydrateA andAnhydrousArip- 5. The present invention relates a process for preparing
iprazole Crystals B mentioned above, the present invention anhydrous aripiprazole crystals stated in the aforementioned
providesAnhydrous Aripiprazole Crystals C to G as follows. item 1, characterized by heating anhydrous aripiprazole crys-

1. The present invention relates to anhydrous aripiprazole tals at a temperature being higher than 140° C. and lower than
crystals (hereinafter referred to as "type C crystals of anhy- 5 150° C.
drous aripiprazole") having the following physicochemical 6. The present invention relates a process for preparing
properties (1) to (5): anhydrous aripiprazole crystals stated in the aforementioned

(1) an endothermic curve which is substantially identical to item 2, characterized by recrystallizing from toluene.
the thermogravimetric/differential thermal analysis (heating 7. The present invention relates to a process for preparing
rate: 5° C./min.) endothermic curve shown in FIG. 8;

to anhydrous aripiprazole crystals stated in the aforementioned
(2) an '11-NMR spectrum which is substantially identical item 3, characterized by heating and dissolving anhydrous

to the 1H-NMR spectrum (DMSO-d5, TMS) shown in FIG. 9; aripiprazole crystals in acetonitrile, and cooling it.
(3) a powder X-ray diffraction spectrum which is substan- 8. The present invention relates to a process for preparing

tially identical to the powder X-ray diffraction spectrum is anhydrous aripiprazole crystals stated in the aforementioned
shown in FIG. 10; item 4, characterized by heating a suspension of anhydrous

(4) an IR spectrum which is substantially identical to the IR aripiprazole crystals in acetone.

(KBr) shown in FIG. 11; and 9. The present invention relates to a pharmaceutical com-

(5) a solid '3C-N1VIR spectrum which is substantially iden- position containing at least one anhydrous aripiprazole crys-
tical to the solid "C-NMR spectrum shown in FIG. 12. 20 tals selected from the group consisting ofthe anhydrous arip-

2. The present invention relates to anhydrous aripiprazole iprazole crystals stated in the aforementioned item 1, the
crystals (hereinafter referred to as "type D crystals ofanhy- anhydrous aripiprazole crystals stated in the aforementioned
drous aripiprazole") having the following physicochemical item 2, the anhydrous aripiprazole crystals stated inthe afore-
properties (6) to (10): mentioned item 3, the anhydrous aripiprazole crystals stated

(6) an endothermic curvewhich is substantially identical to 25 in the aforementioned item 4, and the anhydrous aripiprazole
the thermogravimetric/differential thermal analysis (heating crystals stated in the after-mentioned item 10, together with
rate: 5° C./min.) endothermic curve shown in FIG. 13; pharmaceutically acceptable carriers.

(7) an 114-NMR spectrum which is substantially identical 10. Thepresent invention relates to anhydrous aripiprazole
to the 1E-NMR. spectrum (DMS0-45, TMS) shown in FIG. crystals (hereinafter referred to as "type G crystals ofanhy-
14; 30 drous aripiprazole") having the following physicochemical

(8) a powder X-ray diffraction spectrum which is substan- properties (19) to (22):
tially identical to the powder X-ray diffraction spectrum (19) an endothermic curve which is substantially identical
shown in FIG. 15; to the thermogravimetric/differential thermal analysis (heat-

(9) an IR spectrum which is substantially identical to the IR ing rate; 5° C./min.) endothermic curve shown FIG. 26.
(KBr) shown in FIG. 16; and 35 (20) an'H-NMR spectrum which is substantially identical

(10) a solid 13C-NMR spectrum which is substantially to the 1E-NMR spectrum (DMSO-d,, TMS) shown in FIG.
identical to the 13C-NMR spectrum shown in FIG. 17. 27.

3. The present invention relates to anhydrous aripiprazole (21) a power X-ray diffraction spectrum which is substan-
crystals (hereinafter referred to as "type E crystals of anhy- tially identical to the powerX-ray diffraction spectrumshown
drous aripiprazole") having the following physicochemical ao in FIG. 28; and
properties (11) to (14): (22) an IR spectrum which is substantially identical to the

(11) an endothermic curve which is substantially identical IR (Kbr) shown in FIG. 29.
to the thermogravimetric/differential thermal analysis (heat- 11. The present invention relates to a process for preparing
ing rate: 5° C./min.) endothermic curve shown in FIG. 18; anhydrous aripiprazole crystals stated in the aforementioned

(12) an '11-NMR spectrum which is substantially identical 45 item 10, characterized by putting glassy state ofAnhydrous
to the '1-1-NMR spectrum (DMS0-4, TMS) shown in FIG. Aripiprazole in a sealed vessel and keeping it at room tem-

19; perature for at least 2 weeks.
(13) a powderX-ray diffraction spectrum which is substan- 12. Thepresent invention relates to a process for the prepa-

tially identical to the powder X-ray diffraction spectrum ration of granules, characterized by wet granulating conven-

shown in FIG. 20; and 50 tional Anhydrous Aripiprazole Crystals or Anhydrous Arip-
(14) an IR spectrum which is substantially identical to the iprazole Crystals B, C, D, E, F or G, drying the obtained

IR (KBr) shown in FIG. 21. granules at 70 to 100° C. and sizing it, then drying the sized
4. The present invention relates to anhydrous aripiprazole granules at 70 to 100° C. again.

crystals (hereinafter referred to as "type F crystals of anhy- 13. The present invention relates to a process for the phar-
drous aripiprazole") having the following physicochemical ss maceutical solid oral preparation, characterized by drying a

properties (15) to (18): pharmaceutical solid oral preparation comprising conven-

(15) an endothennic curve which is substantially identical tional Anhydrous Aripiprazole Crystals or Anhydrous Arip-
to the thermogravimetric/differential thermal analysis (heat- iprazole Crystals B, C, D, E, F or G, and one or more phar-
ing rate: 5° C./min.) endothermic curve shown in FIG. 22; maceutically acceptable carriers at 70 to 100° C.

(16) an 111-NMR spectrum which is substantially identical 60 14. The present invention relates to a pharmaceutical solid
to the 111-NMR spectrum (DMS0-4, TMS) shown in FIG. oral preparation comprising Anhydrous Aripiprazole Crys-
23; tals B, C, D, E, F or G and one or more pharmaceutically

(17) a powderX-ray diffiaction spectrum which is substan- acceptable carriers, wherein said pharmaceutical solid oral
tially identical to the powder X-ray diffraction spectrum preparation has at least one dissolution rate selectedfrom the
shown in FIG. 24; and 65 group consisting 60% or more at pH 4.5 after 30 minutes,

(18) an IR spectrum which is substantially identical to the 70% or more at pH 4.5 after 60 minutes, and 55% or more at
IR (KBr) shown in FIG. 25. pH 5.0 after 60 minutes.
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15. The present invention relates to a pharmaceutical solid ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43
oral preparation having at least one dissolution rate selected ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz,
from the group consisting 60% or more at pH 4.5 after 30 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H),
minutes, 70% or more at pH 4.5 after 60 minutes, and 55% or 7.28-7.32 ppm (m, 2H) and 10.00 ppm (s, 1H);
more at pH 5.0 after 60 minutes. 5 (3) a powder X-ray diffraction spectrum which is substan-

16. The present invention relates to a pharmaceutical solid tially identical to the powder X-ray diffiaction spectrumoral preparation obtained by wet granulating conventional shown in FIG. 10. Specifically, it has characteristic peaks at
Anhydrous Aripiprazole Crystals, drying the obtained gran- 20=12.6°, 13.7°, 15.4°, 18.1°, 19.00, 20.6°, 23.5° and 26.4°;ules at 70 to 100° C. and sizing it, then dtying the sized (4) an IR spectrum which is substantially identical to the IRgranules at 70 to 100° C. again, and the pharmaceutical solid to (KBr) spectrum shown in FIG. 11. Specifically, it has clearoral preparationhas at least one dissolutionrate selected from

inf ed absorption bands at 2939, 2804, 1680, 1375 and 780the group consisting 60% or more at pH 4.5 after 30 minutes, -1.
70% or more at pH 4.5 after 60 minutes, and 55% or more at cmand

(5) a solid 13C-NMR spectrum which is substantially iden-pH 5.0 after 60 minutes.
17. The present invention relates to a pharmaceutical solid 15

tical to the solid 13C-NIVIR spectrum shown in FIG. 12, spe-
oral preparation obtained by drying a pharmaceutical solid cifically, it has characteristic peaks at 32.8 ppm, 60.8 ppm,
oral preparation comprising conventional Anhydrous Arip- 74.9 ppm, 104.9 ppm, 152.2 ppm, 159.9 ppm and 175.2 ppm.
iprazole Crystals and one or more pharmaceutically accept- Preparation Method ofType C Crystals ofAnhydrous Arip-
able carriers at 70 to 100° C., and the pharmaceutical solid iprazole
oral preparation has at least one dissolution rate selected from 20 Type C crystals of anhydrous aripiprazole of the present
the group consisting 60% or more at pH 4.5 after 30 minutes, invention is prepared, for example by heating an anhydrous
70% or more at pH 4.5 after 60 minutes, and 55% or more at aripiprazole at a temperature ofhigher than 140° C. and lower
pH 5.0 after 60 minutes. than 150° C.

18. The present invention relates to a process for the prepa- Anhydrous aripiprazole used as the raw material may be
ration of granules, characterized by wet granulating conven- 25 conventional anhydrous aripiprazole crystals, for example,
tional Aripiprazole Hydrate Crystals, drying the obtained type-I crystals of anhydrous aripiprazole, type-II crystals of
granules at 70 to 100° C. and sizing it, then drying the sized anhydrous aripiprazole crystals and the like, and these anhy-
granules at 70 to 100° C. again. drous aripiprazoles may be either purified products or crude

19. The present invention relates to a process for the phar- materials. Alternatively, type B crystals of anhydrous arip-
maceutical solid oral preparation, characterized by drying a 30 iprazole, type D crystals of anhydrous aripiprazole, type E
pharmaceutical solid oral preparation comprising conven- crystals of anhydrous aripiprazole, type F crystals of anhy-
tional Aripiprazole Hydrate Crystals and one or more phar- drous aripiprazole, or type G crystals ofanhydrous aripipra-
maceutically acceptable carriers at 70 to 100° C. zole being prepared inthe present invention canbeused as the

20. The present invention relates to a pharmaceutical solid raw material of anhydrous aripiprazole. These anhydrous
oral preparation obtained by wet granulating conventional 35 aripiprazoles can be used singly or in combination ofat least
Aripiprazole Hydrate Crystals, drying the obtained granules 2 kinds thereof.
at 70 to 100° C. and sizing it, then drying the sized granules at Heating temperature is generally higher than 140° C. and
70 to 100° C. again, and the pharmaceutical solid oral prepa- lower than 150° C., preferably at 142-148° C., and heating
ration has at least one dissolution rate selected from the group time is generally for 15 minutes to 3 hours, preferably for 30
consisting 60% or more at pH 4.5 after 30 minutes, 70% or ao minutes to 1 hour.
more at pH 4.5 after 60 minutes, and 55% or more at pH 5.0 When, an anhydrous aripiprazole is heated at the above-
after 60 minutes. mentioned temperature, then type C crystals of anhydrous

21. The present invention relates to a pharmaceutical solid aripiprazole are formed.
oral preparation obtained by drying a pharmaceutical solid Thus obtained type C crystals of anhydrous aripiprazole
oral preparation comprising conventional Aripiprazole 45 can be isolated and purified by well-known methods. For
Hydrate Crystals and one or more pharmaceutically accept- example, after heating the anhydrous aripiprazole at the
able carriers at 70 to 100° C., and the pharmaceutical solid above-mentionedtemperature, andby cooling to a room tem-
oral preparation has at least one dissolutionrate selected from perature, then type Ccrystals ofanhydrous aripiprazole, hav-
the group consisting 60% or more at pH 4.5 after 30 minutes, ing 100% ofpurity can be obtained.
70% or more at pH 4.5 after 60 minutes, and 55% or more at so Type D Crystals ofAnhydrous Aripiprazole
pH 5.0 after 60 minutes. Type D crystals of anhydrous aripiprazole of the present

The Type C to F crystals of anhydrous aripiprazole of the invention have the following physicochemical properties (6)
present invention correspond to the Type-III to VI crystals of to (10):
anhydrous aripiprazole disclosed in JP-2001-348276. (6) an endothermic curve whichis substantially identical to
Type C Crystals ofAnhydrous Aripiprazole 55 the thennogravimetric/differential thermal analysis (heating

Type C crystals of anhydrous aripiprazole of the present rate: 5° C./min.) endothermic curve shown in FIG. 13; more

invention have the following physicochemical properties (1) particularly, it has an endothermic peak around 136.8° C. and
to (5): 141.6° C.;

(1) an endothermic curve which is substantially identical to (7) an 111-NMR spectrum which is substantially identical
the thermogravimetric/differential thermal analysis (heating 60 to the 1H-NMR spectrum (DMSO-d6, TMS) shown in FIG.
rate: 5° C./min.) endothermic curve shown in FIG. 8, more 14. Specifically, it has characteristic peaks at 1.55-1.63 ppm
particularly, it has an endothermic peak around 150.2° C.; (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H),

(2) an 111-NMR spectrum which is substantially identical 2.48-2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, J=7, 4 Hz, 2H),
to the 1H-NMR spectrum (DMSO-d,, TMS) shown inFIG. 9. 2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H),
Specifically, it has characteristic peaks at 1.55-1.63 ppm (m, 65 6.43 ppm (d, J=2.4 Hz, 111), 6.49 ppm (dd, J=8.4 Hz, J=2.4
2H), 1.68-1.78 ppm (m, 211), 2.35-2.46 ppm (m, 411), 2.48- Hz, 111), 7.04 ppm (d, J=8.1 Hz, 111), 7.11-7.17 ppm (m, 1H),
2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, J=7, 4 Hz, 211), 2.97 7.28-7.32 ppm (m, 211) and 10.00 ppm (s, 1H);
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(8) a powder X-ray diffraction spectrum which is substan- (14) an IR spectrum which is substantially identical to the
tially identical to the powder X-ray diffraction spectrum IR (KBr) spectrum shown in FIG. 21. Specifically, ithas clear
shown in FIG. 15. Specifically, it has characteristic peaks at infrared absorption bands at 2943, 2817, 1686, 1377, 1202,
20=8.7°, 11.6°, 16.3°, 17.7°, 18.6°, 20.3°, 23.4° and 25.0°; 969 and 774 crn-'.

(9) an IR spectrum which is substantially identical to the IR 5 Preparation Method ofType E Crystals ofAnhydrous Arip-
(KBr) spectrum shown in FIG. 16. Specifically, it has clear iprazole
infrared absorption bands at 2946, 1681, 1375, 1273, 1175 Type E crystals of anhydrous aripiprazole of the present
and 862 cm-1; and invention is prepared, for example by recrystallization of the

(10) a solid "C-NMR spectrum which is substantially anhydrous aripiprazole from acetonitaile. Specifically, by
identical to the solid "C-NMR spectrum shown in FIG. 17, to adding a well-known anhydrous aripiprazole to acetonitrile,
specifically, it has characteristic peaks at 32.1 ppm, 62.2 ppm, heating and dissolving, then the solution thus obtained may
66.6 ppm, 104.1 ppm, 152.4 ppm, 158.4 ppm, and 174.1 ppm. be cooled. In accordance with such procedures, type E crys-
Preparation Method ofType D Crystals ofAnhydrous Arip- tals of anhydrous aripiprazole of the present invention are

iprazole separated out in the acetonitrile.
Type D crystals of anhydrous aripiprazole of the present 15 When a conventional anhydrous aripiprazole is added to

invention is prepared, for example, by recrystallization of acetonitrile, type-I crystals ofanhydrous aripiprazole, type-II
anhydrous aripiprazole from toluene. Specifically, an anhy- crystals of anhydrous aripiprazole and type D crystals of
drous aripiprazole is added to toluene, further heated and anhydrous aripiprazole are separated out, other than type E
dissolved, then thus obtained solution is cooled. By such crystals ofanhydrous aripiprazole. Plate crystals being sepa-
procedures, type D crystals ofanhydrous aripiprazole of the 20 rated out from the acetonitrile solution at 70° C. are type-I
present invention is separated out as crystals in toluene. crystals, type-II crystals and type D crystals, while type E

Anhydrous aripiprazole to be used as the raw materials crystals are precipitated out as needle crystals. When the
may be conventional anhydrous aripiprazole, for example acetonitrile solution after separated out of these crystals is
type-I crystals of anhydrous aripiprazole, type-II crystals of heated again (for example, heated at over 75° C.), the plate
anhydrous aripiprazole and the like, and these anhydrous 25 crystals (type-I crystals, type-II crystals and type D crystals)
aripiprazoles may be either purified products or crude mate- are quickly dissolved, on the contrary, the needle form crys-
rials.Altematively, type B crystals ofanhydrous aripiprazole, tals (type E crystals) do not dissolved. Additionally, when the
type C crystals of anhydrous aripiprazole, type E crystals of acetonitrile solution iscooled again, thenneedle formcrystals
anhydrous aripiprazole, type F crystals ofanhydrous aripipra- (type E crystals) are further separated out around the needle
zole, or type G crystals of anhydrous aripiprazole being pre- 30 form crystals (type E crystals) previously precipitated as the
pared in the present invention can be used as the raw material seed crystals. Thus, type E crystals ofanhydrous aripiprazole
for anhydrous aripiprazoles. These anhydrous aripiprazoles can be precipitated in the acetonitrile solution.
can be used singly or in combination of at least 2 kinds Anhydrous aripiprazoles used as the raw materials may be
thereof. conventional anhydrous aripiprazoles, for example any one of

When the solution obtained by heating and dissolving is 35 type-I crystals ofanhydrous aripiprazole and type-II crystals
cooled, type D crystals of anhydrous aripiprazole may be ofanhydrous aripiprazole and the like, and these anhydrous
added as a seed crystal to said solution. Further, the seed aripiprazoles may be either purified products or crude mate-

crystal may be formed by cooling gradually said solution rials. Alternatively, type B crystals ofanhydrous aripiprazole,
being obtained by heating and dissolving. In the presence of type C crystals ofanhydrous aripiprazole, type D crystals of
the seed crystal, type D crystals of anhydrous aripiprazole ao anhydrous aripiprazole, type F crystals ofanhydrous aripipra-
may be separated out. zole, or type G crystals ofanhydrous aripiprazole canbe used

Thus separated out type D crystals of anhydrous aripipra- as the raw materials for anhydrous aripiprazoles.These anhy-
zole can be isolated and purified in accordance with well- drous aripiprazoles can be used singly or incombination ofat
known methods. By such procedures, type D crystals ofanhy- least 2 kinds thereof.
drous aripiprazole, having the purity of 100% can be 45 When the acetonitrile solution obtained by heating (heat-
obtained. ing and dissolving) is cooled, the type E crystals ofaripipra-
Type E Crystals ofAnhydrous Aripiprazole zole may be added as a seed crystal to said solution. Further,

Type E crystals of anhydrous aripiprazole of the present the seed crystal may be formed by cooling gradually said
inventionhave the following physicochemical properties (11) acetonitrile solution which was obtained by heating.
to (14): so Thus separated out type E crystals of anhydrous aripipra-

(11) an endothermic curve which is substantially identical zole can be isolated and purified in accordance with well-
to the thermogravimetric/differential thermal analysis (heat- known methods. By suchprocedures, type E crystals ofanhy-
ing rate: 5° C./min.) endothermic curve shown in FIG. 18, drous aripiprazole, having the purity of 100% can be
specifically, it has an endothermic peak around 146.5° C.; obtained.

(12) an 'H-NMR spectrum which is substantially identical 55 Type F Crystals ofAnhydrous Aripiprazole
to the 'H-NMR spectrum (DMSO-d,, TMS) shown in FIG. Type F crystals of anhydrous aripiprazole of the present
19. Specifically, it has characteristic peaks at 1.55-1.63 ppm inventionhave the followingphysicochemical properties (15)
(m, 211), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H), to (18):
2.48-2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, J=7, 4 Hz, 2H), (15) an endothermic curve which is substantially identical
2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 60 to the thermogravimetric/differential thermal analysis (heat-
6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 ing rate: 5° C./min.) endothennic curve shown in FIG. 22,
Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H), specifically, ithas anendothermic peaks around 137.5° C. and
7.28-7.32 ppm (m, 2H) and 10.00 ppm (s, 1H); 149.8° C.;

(13) a powder X-ray diffraction spectrum which is substan- (16) an 1H4IVIR spectrum which is substantially identical
tially identical to the powder X-ray diffraction spectrum 65 to the 11-1-NMR spectrum (DMSO-d6, TMS) shown in FIG.
shown in FIG. 20. Specifically, it has characteristic peaks at 23. Specifically, it has characteristic peaks at 1.55-1.63 ppm
20=8.0°, 13.7°, 14.6°, 17.6°, 22.5° and 24.0'; and (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H),
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2.48-2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, J=7, 4 Hz, 2H), (22) an IR spectrum which is substantially identical to the
2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), IR (KBr) spectrum shown in FIG. 29. Specifically, ithas clear
6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 infrared absorption bands at 2942, 2813, 1670, 1625, 1377,
Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H), 1195, 962 and 787 cm-1.
7.28-7.32 ppm (m, 2H) and 10.00 ppm (s, 1H); 5 Preparation Method ofType G Crystals ofAnhydrous Arip-

(17) a powder X-ray diffraction spectrum which is substan- iprazole
tially identical to the powder X-ray diffraction spectrum Type G crystals of anhydrous aripiprazole of the present
shown in FIG. 24. Specifically, it has characteristic peaks at invention canbe prepared, forexampleby putting glassy state

28=11.3°, 13.3°, 15.4°, 22.8°, 25.2° and 26.9°, and of anhydrous aripiprazole in a sealed vessel and leaving to

to stand itat room temperature forat leasttwo weeks, preferably(18) Having an IR spectrum which is substantially identi-
two weeks to six months. Further, glassy state of anhydrouscal to the IR (KBr) spectrum shown in FIG. 25. Specifically, aripiprazole as starting material can be obtained by heatingit has clear infrared absorption bands at 2940, 2815, 1679, and melting anhydrous anprprazole at around 170° C., then

1383, 1273, 1177, 1035, 963 and 790 cm-1. cooling it to room temperature.
Preparation Method ofType F Crystals ofAnhydrous Arip- is Anhydrous aripiprazole used as the raw material may be
iprazole well-known anhydrous aripiprazole crystals, for example,

Type F crystals of anhydrous aripiprazole of the present any one oftype-I crystals ofanhydrous aripiprazole and type-
invention is prepared, for example by suspending an anhy- H crystals of anhydrous aripiprazole and the like, and these
drous aripiprazole in acetone, and thus obtained acetone sus- anhydrous aripiprazoles may be either purified products or

pension is heated. zo crude materials. Alternatively, type B crystals of anhydrous
Anhydrous aripiprazoles used as the raw materials may be aripiprazole, type C crystals of anhydrous aripiprazole, type

conventional anhydrous aripiprazole, for example any one of D crystals ofanhydrous aripiprazole, type E crystals ofanhy-
type-I crystals ofanhydrous aripiprazole and type-II crystals drous aripiprazole, or type F crystals of anhydrous aripipra-
of anhydrous aripiprazole and the like, and these anhydrous zolebeing prepared inthepresent invention can be used as the

aripiprazoles may be either purified products or crude mate- 25 raw material of anhydrous aripiprazoles. These anhydrous
rials.Alternatively, type B crystals ofanhydrous aripiprazole, aripiprazoles can be used singly or incombination ofat least

type C crystals ofanhydrous aripiprazole, type D crystals of 2 kinds thereof.

anhydrous aripiprazole, type E crystals of anhydrous arip- Thus obtained type G crystals of anhydrous aripiprazole
can be isolated and purified by well-known methods. Foriprazole, or type G crystals of anhydrous aripiprazole pre-

30 example, glassy state ofanhydrous aripiprazole leave to standpared in thepresent invention canbe used as the raw materials
according to the above-mentioned method, then type G crys-for anhydrous aripiprazoles. These anhydrous aripiprazoles

can be used singly or in combination of at least 2 kinds
tals of anhydrous aripiprazole, having 100% ofpurity can be
obtained.

thereof. Type C crystals ofanhydrous aripiprazole, type D crystals
Heating temperature of the acetone suspension may be

35 ofanhydrous aripiprazole, type E crystals ofanhydrous arip-
generally about the boiling point ofacetone, and heating time iprazole, type F crystals ofanhydrous aripiprazole and typeG
is generally 5 to 10 hours. When the acetone suspension is crystals of anhydrous aripiprazole of the present invention
heated about the boiling point ofacetone, then type F crystals neither easily convert into hydrates thereof, nor substantially
of anhydrous aripiprazole is fonned, the crystals are isolated decrease the original solubility, even whenthey are stored for
by filtration with heating. Isolation of the crystals may be 40 a long period of time.
carried out in accordance with well-known methods. By such In accordance with the present invention, methods for pre-
procedures, type F crystals ofanhydrous aripiprazole, having paring anhydrous aripiprazole crystals having high purity,
the purity of 100% can be obtained, which can apply in an industrial scale with a good repeatabil-
Type G Crystals ofAnhydrous Aripiprazole ity is provided.

Type G crystals of anhydrous aripiprazole of the present 45 In accordance with the present invention, pharmaceutical
inventionhave the following physicochemical properties (19) compositions comprising anhydrous aripiprazole crystals are

to (22): provided, of which the solubility does not decrease, and of

(19) an endothermic curve which is substantially identical which the stability can keep excellent, even if they are stored
to the thermogravimetric/differential thermal analysis (heat- for long time.
ing rate: 5° C./min.) endothermic curve shown in FIG. 26, so The anhydrous aripiprazole crystals which are the raw

more particularly, it has an endothermic peak around 141.0° material for preparing theAnhydrous Aripiprazole Crystals B
C. and an exothermic peak around 122.7° C.; to G of the present invention are prepared for example by

(20) an 1H-NMR spectrum which is substantially identical Method a or b below.
to the 1H-NMR spectrum (DMS0-(16, TMS) shown in FIG. "Method a": Process for Preparing Crude Aripiprazole Crys-
27. Specifically, it has characteristic peaks at 1.55-1.63 ppm 55 tals

(m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H), Conventional Anhydrous Aripiprazole crystals are pre-
2.48-2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, J=7.4 Hz, 2H), pared by well-known methods, as described in Example 1 of
2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 211), Japanese Unexamined Patent Publication No. 191256/1990.
6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 A suspension of 47 g of 7-(4-bromobutoxy)-3,4-dihydro-
Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 111), 7.04 ppm (d, 60 carbostyril, 35 g ofsodium iodide with 600 ml ofacetonitrile
J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 111), 7.28-7.32 ppm (m, was refluxed for 30 minutes. To this suspension was added 40

2H) and 10.00 ppm (s, 1H); g of 1-(2,3-dichlorophenyl)piperazine and 33 ml of triethy-
(21) a powder X-ray diffraction spectrum which is substan- lamine and the whole mixture was further refluxed for 3

tially identical to the powder X-ray diffraction spectrum hours. After the solvent was removed by evaporation, the
shown in FIG. 28. Specifically, it has characteristic peaks at 65 residue thus obtained was dissolved in chloroform, washed

28=10.1°, 12.8°, 15.2°, 17.0°, 17.5°, 19.1°, 20.1°, 21.2°, withwater thendried withanhydrous magnesium sulfate. The

22.4°, 23.3°, 24.5° and 25.8'; and solvent was removed by evaporation, and the residue thus

from the II1 Image umanase on
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obtained was recrystallized from ethanol twice, to yield 57.1 and other disintegration inhibitors; quaternary ammonium
g of 7-1444-(2,3-dichloropheny1)-1-piperazinyl]butoxyl -3, salt, sodium lauryl sulfate and other absorption promoters;
4-dihydrocarbostyril. glycerine, starch and other moisture retainers; starch, lactose,

Colorless flake crystals kaolin, bentonite, colloidal silic acid and other adsorbents;
Melting point 139.0-139.5° C. 5 and refined talc, stearate, boric acid powder, polyethylene

"Method b": Process for Preparing Conventional Anhydmus glycol and other lubricants and the like. Tablets can also be
Aripiprazole formulated if necessary as tablets with ordinary coatings,

The Method b is described in the Proceedings of the 4th such as sugar-coated tablets, gelatin-coated tablets, enteric
Japanese-Korean Symposium on Separation Technology coatedtablets and film coated tablets, as well as double tablets
(Oct. 6-8, 1996). to and multilayered tablets.

Furthermore, the AnhydrousAripiprazole Crystals B ofthe When a pill formulation is used, a wide variety of carriers
present invention are prepared for example by heating con- that are known in the field can be used. Examples include
ventional aripiprazole hydrate at 90-125° C. The heating time glucose, lactose, starch, cacao butter, hardened vegetable oil,
is generally about 3-50 hours, but cannot be stated uncondi- kaolin, talc and otherexcipients; gum arabic powder, traganth
tionally since it differs depending on heating temperature. 15 powder, gelatin, ethanol and other binders; and laminaran,
The heating time and heating temperature are inversely agar and other disintegrators and the like.
related, so that for example the heating time will be longer the When a suppository formulation is used, a wide variety of
lower the heating temperature, and shorter the higher the carriers that are known in the field can be used. Examples
heating temperature. Specifically, if the heating temperature include polyethylene glycol, cacao butter, higher alcohol,
of the aripiprazole hydrate is 100° C., the heating time can be 20 esters ofhigher alcohol, gelatin semi-synthetic glyceride and
about 24 hours, while if the heating temperature is 120° C., the like.
the heating time can be about 3 hours. Capsules are prepared according to ordinary methods by

The aripiprazole hydrate which is the raw material for mixing anhydrous aripiprazole crystals with the various car-

preparing the Anhydrous Aripiprazole Crystals B of the riers described above and packing them in hard gelatin cap-
present invention is prepared for example by Method c below. 25 stiles, soft capsules, hydroxypropylmethyl cellulose capsules
"Method c": Process for Preparing Conventional Hydrate (HPMC capsules) and the like.

Aripiprazole hydrate is easily obtained by dissolving the In addition, colorants, preservatives, perfumes, flavorings,
anhydrous aripiprazole crystals obtained by Method a above sweeteners and the like as well as otherdrugs maybe included
in a hydrous solvent, and heating and then cooling the result- in the medicinal composition.
ing solution. Using this method, aripiprazole hydrate is pre- 30 In case of forming the pharmaceutical solid oral prepara-
cipitated as crystals in the hydrous solvent. tion in the form ofgranules, it can be prepared by wet granu-

An organic solvent containing water is usually used as the lating a mixed powder ofgranulating ingredients comprising,
hydrous solvent. The organic solvent should be one which is anhydrous aripiprazole crystals (conventional anhydrous
miscible with water, such as for example an alcohol such as aripiprazole crystals or anhydrous aripiprazole crystals
methanol, ethanol, propanol or isopropanol, a ketone such as 35 selected from the group consisting ofanhydrous aripiprazole
acetone, an ether such as tetrahydrofuran, dimethylforma- type B, C, D, E, F and G crystals) and various carriers which
mide, or a mixture thereof, with ethanol being particularly are heretofore well-known in this field, such as excipients,
desirable. The amount ofwater in the hydrous solvent can be disintegrators, disintegration inhibitors, humectants, absorp-
10-25% by volume of the solvent, or preferably close to 20% tion accelerators, adsorbents, lubricants, colorants and the
by volume. 40 like (for the examples of these agents, those of previously
Medicinal Composition mentioned can be referred to) by adding a liquid (generally,

Amedicinal composition ofthe present invention will con- water or an aqueous solution containing binding agents). As
tainAnhydrous Aripiprazole Crystals B, C, D, E, F and G in for the wet granulation, there are various methods are

a pharmaceutically acceptable carrier or combination ofcar- included, for example, fluidized bed granulation, kneading
riers. 45 granulation, extruding granulation, rotating granulation and

Carriers which are pharmaceutically acceptable include the like can be mentioned. Among these methods, in case of
diluents and excipients generally used in pharmaceuticals, conducting the fluidized bed granulation, the granulating
such as fillers, extenders, binders, moisturizers, disintegra- ingredients containing various carriers are mixed with inlet
tors, surfactants, and lubricants, air, then upon continued fluidizing the granulating ingredi-

The medicinal composition ofthe present invention maybe 50 ents and the liquid is sprayed to conduct ganulation. In case

formulated as anordinarymedicinal preparation, for example of conducting the kneading granulation, the granulating
in the form of tablets, flashmelt tablets, pills, powder, liquid, ingredients containing various carriers are mixed by agita-
suspension, emulsion, granules, capsules, suppositories or as tion, then upon continued agitating the granulating ingredi-
an injection (liquid, suspension, etc.). ents, granulation is conducted by adding the liquid. After the

When a tablet formulation is used, a wide variety ofcarriers 55 granulation, if necessary, the obtained granules are sized to

that are known in the field can be used. Examples include make them to the desired size by use of a suitable sieve or a

lactose, saccharose, sodium chloride, glucose, xylitol, man- mill having suitable screen size. The granules thus obtained
nitol, erythritol, sorbitol, urea, starch, calcium carbonate, by such a method are dried again in addition to usual drying
kaolin, crystal cellulose, silic acid and otherexcipients; water, being conducted when preparing the granules. As for the

ethanol, propanol, simple syrup, glucose liquid, starch liquid, 60 drying methods, various methods can be applied, for
gelatin solution, carboxymethyl cellulose, shellac, methyl example, methods by use ofa fluidized bed dryer, a fan dryer,
cellulose, potassium phosphate, polyvinyl pyrolidone and a vacuum dryer and the like can be mentioned. Generally,
other binders; dried starch, sodium alginate, agar powder, drying methods can be conducted under conventional condi-
laminaran powder, sodium bicarbonate, calcium carbonate, tions, for example, in case of using the fluidized bed dryer,
polyoxyethylene sorbitan fatty acid esters, sodium lauryl sul- 65 drying procedure is conducted with an air flow of0.5 m3/min
fate, monoglyceride stearate, starch, lactose and other disin- to 50 m3/min, an inlet air temperature at 70 to 100° C. for 10

tegrators; saccharose, stearin, cacao butter, hydrogenated oil min to 1 hour. After dried, the granules are subjected to size,

Copy provided by USPTO from the PIRS Image Database on 08/10/2016
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then further dried. In case ofusing the fluidized bed dryer or istration should contain in the range of about 1-100 mg of

fan dryer or the like, the drying procedure is conducted under Anhydrous Aripiprazole Crystals B, more particularly 1-30

the conditions with an air flow of0.5 nDmin to 50 m3/min, an mg per unit dose.

inlet air temperature at 70 to 100° C. for 1 to 6 hours. In case The medicinal composition of the present invention is

ofusing the vacuum dryer, the drying procedure is conducted 5 extremely stable, with substantially no decrease in solubility
under the conditions ofreduced pressure ofabout at 0-10 torr even when stored for long periods oftime.

ofdegree ofvacuum at 70 to 100° C. ofjacket temperature for The medicinal composition of the present invention is

1 to 6 hour.
effective in the prevention and treatment of central nervous

system disorders such as schizophrenia and may also be
The thus prepared granules may be used as they are for the

to effective in the treatment of intractable (drug-resistant,
pharmaceutical solid oral preparations, or if necessary, they chronic) schizophrenia with cognitive impairment and intrac-
may be shaped in the form of tablets. Further, the dried

table (drug-resistant, chronic) schizophrenia without cogni-
granules dried by usual manner are shaped in the form of.nye iincludin•mpairment, anxiety g mild anxiety, mania

tablets, then they may be dried again. includingbipolar disorder acute mania and acute mania, bipo-

The thus prepared pharmaceutical solid oral preparation is lar disorder, depression including bipolar disorder depres-
comprising anhydrous aripiprazole crystals hardly changes to sion, autism, Down's syndrome, attention deficit hyperactiv-
hydrates even if they are stored for a long period of time, ity disorder (ADHD), Alzheimer's disease, Parkinson's
therefore the pharmaceutical solid oral preparation, ofwhich disease and other neurodegenerative diseases, panic, obses-

dissolution rate does not hardly lowered (dissolution rate to sive compulsive disorder (OCD), sleep disorders, sexual dys-
maintain maximum drug concentration (Cmax): 60% or 20 function, alcohol and drug dependency, vomiting, motion

higher dissolution rate obtained after 30 minutes at pH 4.5, sickness, obesity, miparticlee headache and cognitive impair-
70% orhigher dissolutionrate obtained after 60 minutes at pH ment.

4.5, or 55% or higher dissolution rate obtained after 60 min- Analytical Methods

utes at pH 5.0) can be provided. (1) The 1H-NMR spectrum was measured in DMSO-d6
Another pharmaceutical solid oral preparation can be pro- 25 using TMS as the standard.

vided by granulating a conventional aripiprazole hydrate (2) Powder X-ray Diffraction

crystals by a method similar to that ofmentioned above, and Using a Rigaku Denki RAD-2B diffractionmeter, thepow-

dried by usual manner under similar conditions, then dried der x-ray diffraction pattern was measured at room tempera-

again. Alternatively, the dried granules dried by usual manner
ture using a Cu Ka filled tube (35 kV 20 mA) as the x-ray

30 source with a wide-angle goniometer, a 10 scattering slit, an

are shaped to tablets form, then they are dried again, then
0.15 mm fight-intercepting slit, a graphite secondary mono-

pharmaceutical solid oral preparations of which dissolution
chromator and a scintillation counter. Data collection was

rate does not lowered (dissolution rate to maintain maximum done in 20 contm.nous scan mode at a scan speedof5°/minute
drug concentration (Cmax): 60% or higher dissolution rate.

m scan steps of 0.02° in the range of3° to 40°.
obtained after30 minutes atpH 4.5, 70% orhigherdissolution

35 (3) The IR spectrum was measured by the KBr method.
rate obtained after 60 minutes at pH 4.5 or 55% or higher (4) Thermogravimetric/Differential Thermal Analysis
dissolution rate obtained after 60 minutes at pH 5.0) can be Thermogravimetric/differential thermal analysis was per-
provided. These facts can be understood that, the conven- formed using a Seiko SSC 5200 control unit and a TG/DTA
tional anhydrous aripiprazole crystals or the aripiprazole 220 simultaneous differential thermal/thermogravimetric
hydrate crystals contained in the pharmaceutical solid oral 40 measurement unit. 5-10 mg samples were placed in open

preparation are changed to "B type crystals" of anhydrous aluminum pans and heated from 20° C. to 200° C. in a dry
aripiprazole by drying twice, nitrogen atmosphere at a heating rate of5° C./minute. a-alu-

The amount ofAnhydrous Aripiprazole Crystals B, C, D, mina was used as the standard substance.

E, F and G that should be included in the medicinal compo- (5) Differential Scanning Calorimetry
sition of the present invention can be selected from a wide 45 Thermogravimetric/differential thermal analysis was per-

range suitable for the indication sought to be treated. Gener- formed using a Seiko SSC 5200 control unit and a DSC 22° C.

ally, the Anhydrous Aripiprazole Crystals B should be present differential scanning calorimeter. 5-10 mg samples were

in about 1-70% by weight or particularly about 1-30% by placed in crimped aluminum pans and heated from 20° C. to

weight based on the medicinal composition. 200° C. in a dry nitrogen atmosphere at a heating rate of5°

The method of administration of the medicinal composi- so C./minute. a-alumina was used as the standard substance.

tion of the present invention may be adjusted to suit, for (6) Particle Size Measurement

example, the formulation ofthe drug product, the age, gender 0.1 g ofthe particles to be measured were suspended in a 20

and other conditions (including the severity thereof) of the ml n-hexane solution of 0.5 g soy lecithin, and particle size

patient. In the case of tablets, pills, liquids, suspensions, was measured using a size distribution meter (Microtrack
emulsions, granules and capsules, for example, administra- 55 HRA, Microtrack Co.).
tion is oral. In the case of an injection, it is administered (7) Hygroscopicity Test Method

intravenously either by itself or mixed with an ordinary One g ofthe sample was accurately weighed ina weighing
replenisher such as glucose or amino acids, or may also be bottle (diameter 5 cm), covered with kimwipes and left to rest

administered by itselfintramuscularly, intracutaneously, sub- in a 60° C./100% RH environment (water/dessicator). 24

cutaneously or intraperitoneally, as necessary. In the case ofa 60 hours later, the weighing bottle was removed, transferred to

suppository, administration is intrarectal. an environment of a room temperature and about 30% RH

The dosage of the medicinal composition of the present (magnesium chloride hexahydrate saturated water solution/

invention is selected depending on the usage, the age, gender dessicator) and left to rest for 24 horns and the water content

and other conditions of the patient, the severity ofthe condi- of the sample was measured by the Karl Fischer method.

tion and so forth, but ordinarily the amount of anhydrous 65 (8) Solid '3C-NMR Spectrometry
aripiprazole crystals can be about 0.1-10 mg per 1 kg ofbody Solid 13C-NMR spectrum was measured under the condi-

weight per day. The preparation which is the unit ofadmin- tions as follows.

Copy provided by USPTO from the PIRS Image Database on 08110/2016
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Measuring apparatus: CMX-360 Solid State NMR Spec- When left for 24 hours in a dessicator set at humidity
trometer (manufactured by Chemagnetic Inc.) 100%, temperature 60° C., these crystals exhibited hygro-

Computer: SPARC Station 2 (manufactured by SUN scopicity of 1.78% (see Table 1 below).
Microsystem, Inc.)

OS, Software: Solalis 1.1.1 Rev. B (Registered trademark: S Reference Example 3

UNIX), Spinsight Ver. 2.5
Name of measured pulse: TOSS method (TOSS is a pro- 820 g of the intermediate wet-state aripiprazole hydrate

gram name of the apparatus) among CP/MAS method. obtained in Reference Example 2 was dried for 2 hours at 50°
Width of measured puls: 90° puls was used under the C. to obtain 780 g of aripiprazole hydrate crystals. These

condition ofCP. 10 crystals had a moisture value of3.82% according to the Karl
Measuring sample tube: Test tube made ofzirconia, having Fischer method. As shown in FIG. 6, thermogravimetric/

the outside diameter of7.5 mm, and inside capacity of0.8 ml differential thermal analysis revealed endothermic peaks at
Revolution: 4250 Hz (Revolution per second Contact time: 75.0, 123.5 and 140.5° C. Because dehydration began near

1 msec. 70° C., there was no clear melting point (mp).Waiting time: 20 sec. 15
As shown in FIG. 7, the powder x-ray diffraction spectrumIntegrated times: 512 times of aripiprazole hydrate obtained by this method exhibitedMeasuring temperature: About 25° C. temperature of out-

characteristic peaks at 213=12.6°, 15.10, 17.4°, 18.2°, 18.7°,side of test tube) 24.8° and 27.5°.External standard: Methyl group (8 17.3) of hexamethyl-
benzene was used as the external standard. 20 The powder x-ray diffraction spectrum of this aripiprazole

The present invention is explained in more detail below hydrate was identical to the powder x-ray diffraction spec-

using reference examples, examples, sample preparations trum of aripiprazole hydrate presented at the 4th Joint Japa-
and formulation examples. nese-Korean Symposium on Isolation Technology.

Reference Example 1 25 Reference Example 4

19.4 g of 7-(4-chlorobutoxy)-3,4-dihydrocarbostyril and Preparation of 15 mg tablets containing type I crystals of
16.2 g of 1-(2,3-dichlorophenyl) piperadine 1 hydrochloride anhydrous aripiprazole obtained in Reference Example 2.
were added to 8.39 g ofpotassium carbonate dissolved in 140 Type-I crystals ofanhydrous aripiprazole (525 g), lactose
ml ofwater, and circulated for 3 hours under agitation. After 30 (1,995 g), corn starch (350 g) andcrystalline cellulose (350 g)
reaction the mixture was cooled and the precipitated crystals were charged in a fluidized bed granulating dryer (Flow
filtered out. These crystals were dissolved in 350 ml of ethyl coater FLO-5, manufactured by FREUND INDUSTRIAL
acetate, and about 210 ml of water/ethyl acetate azeotrope CO., LTD.), and these granulating ingredients were mixed by
removed under reflux. The remaining solution was cooled, fluidizing for about 3 minutes with an inlet air temperature at
and the precipitated crystals filtered out. The resulting crys- 35 70° C. and air flow rate of3 m3/min. Further, the granulatingtals were dried for 14 hours at 60° C. to produce 20.4 g ingredients were upon continued fluidizing under the same
(74.2%) of raw aripiprazole. condition and sprayed about 1,400 g of the aqueous solution

30 g ofthe raw aripiprazole obtained above was recrystal- to obtained wet granules. The wet granules were dried under
lized from 450 ml of ethanol according to the methods inlet air at temperature at 80° C., for about 15 minutes. Thedescribed in Japanese Unexamined Patent Publication No. 40

obtained dried granules contained 4.3% of water. (Yield:191256/1990, and the resulting crystals dried for 40 hours at
99%). The dried ules were subjected to sizing by passing80° C. to obtain anhydrous aripiprazole crystals. The yield

was 29.4 (98.0%). to a sieve of 710 um.
The melting point (mp) of these anhydrous aripiprazole About 1% by weight ofmagnesium stearate was added to

crystals was 140° C., matching the melting point ofthe anhy- 45 the sized granules and mixed, then the granules were supplied
drous aripiprazole crystals described in Japanese Unexam- to a tablet machine (Rotary single tabletpress 12HUK: manu-

Med Patent Publication No. 191256/1990. factured by KIKUSUI SEISAKUSHO CO., LTD.), there
When these crystals were left for 24 hours in a dessicator were obtained tablets, each having 95 mg ofweight.

set at humidity 100%, temperature 60° C., they exhibited Water content of the tablets was measured according to

hygroscopicity of 3.28% (see Table 1 below). so volumetric titration method (Karl-Fischer method) described
in water content measuring method in Japanese Pharmaco-

Reference Example 2 poea or the electrical quantity titration method.
Water Content Measuring Method:

6930 g of the intermediate raw aripiprazole obtained in Sample (0.1 to 0.5 g) (incase ofa tablet, 1 tablet was used)
Reference Example 1 was heat dissolved in 138 liters of 55 was weighed precisely, and the water content was measured
hydrous ethanol (watercontent 20%) according to the method by use ofa water content measuring equipment.
presented at the 4th Japanese-Korean Symposium on Sepa- Volumetric titration:
ration Technology, gradually (2-3 hours) cooled to room tem- Automated water content measuring equipment
perature, and then chilled to near 0° C. The precipitated Model: KF-06 (manufacture byMITSUBISHI CHEMI-
crystals were filtered out, producing about 7200 g ofaripipra- 60 CAL CORP.)
zole hydrate (wet state). Electrical Quantity Titration Method:

The wet-state aripiprazole hydrate crystals obtained above Automated micro-water content measuring equipment
were dried for 30 hours at 80° C. to obtain 6480 g (93.5%) of Model: AQ-7F (manufactured by HIRANUMA
conventional anhydrous aripiprazole crystals. The melting SANGYO CO., LTD.)
point (mp) ofthese crystals was 139.5° C. Thesecrystals were 65 Automated water vaporization equipment Model:
confirmed by the Karl Fischer method to be anhydrous, with LE-20S (manufactured by HIRANUMA SANGYO
a moisture value of0.03%. CO., LTD.)
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Heating temperature: 165±10° C. ecule) between 60-120° C.—clearly different fromthe endot-
Nitrogen gas flow rate: about 150 ml/min. hermic curve of umnilled aripiprazole hydrate (see FIG. 6).

Reference Example 5 Example 2

Preparation of 15 mg tablets containing type B crystals of 450 g of the Aripiprazole Hydrate A (powder) obtained in
anhydrous aripiprazole Example 1 was dried for 24 hours at 100° C. using a hot air

Type B crystals of anhydrous aripiprazole (4,500 g), lac- dryer to produce 427 g (yield 98.7%) ofAnhydrous Aripipra-
tose (17, 100 g), cornstarch (3,000 g) and crystalline cellulose zole Crystals B.
(3,000 g) were charged in a fluidized bed granulating dryer 10 These Anhydrous Aripiprazole Crystals B had a melting
(NEW-MARUMERIZER Model: NQ-500, manufactured by point (mp) of 139.7° C.
Fun PAUDAL CO., LTD.), and these granulating ingredients The Anhydrous Aripiprazole Crystals B obtained above
were mixed by fluidizing for about 3 minutes with an inlet air had an 11I-NMR spectrum (DMSO-c16, TMS) which was sub-

temperature at 70° C., air flow rate of 10 to 15 m3/min.
is

stantially the same as the'H-NMR spectrum shown in FIG. 4.
Further, the granulating ingredients were upon continued flu- Specifically, they had characteristic peaks at 1.55-1.63 ppm
idizing under the same condition, and sprayed about 12,000 g (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H),
of 5% aqueous solution of hydroxypropyl cellulose to 2.48-2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, J=7.4 Hz, 2H),
obtained wet granules. The wet granules were dried under 2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H),
inlet air at temperature at 85° C., for about 28 minutes. The 20 6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4
thus obtained dried granules contained 3.8% ofwater (mea- Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H),
sured by the method according to Reference Example 4). 7.28-7.32 ppm (m, 2H) and 10.00 ppm (s, 1H).
(Yield: 96%). The dried granules were subjected to sizing by The Anhydrous Aripiprazole Crystals B obtained above
passing to a sieve of 850 gm. had a powder x-ray diffraction spectrum which was substan-

About 1% by weight ofmagnesium stearate was added to 25 tially the same as the powder x-ray diffraction spectrum
the sized granules and mixed, then the granules were supplied shown in FIG. 5. Specifically, they had characteristic peaks at
to a tabletmachine (Rotary single tablet press 12HIJK: mama- 20=11.0°, 16.6°, 19.3°, 20.3° and 22.1°.
factured by KIKUSUI SEISAKUSHO CO., LTD.), there The Anhydrous Aripiprazole Crystals B obtained above
were obtained tablets, each having 95 mg ofweight. had remarkable infrared absorption bands at 2945, 2812,

30 1678, 1627, 1448, 1377, 1173, 960 and 779 cm-d on the IR
Example 1 (KBr) spectrum.

The Anhydrous Aripiprazole Crystals B obtained above
500.3 g of the aripiprazole hydrate crystals obtained in exhibited an endothennic peak near about 141.5° C. in ther-

Reference Example 3 were milled using a sample mill (small mogravimetric/differential thermal analysis.
atomizer). The main axis rotation rate was set to 12,000 rpm

35 The Anhydrous Aripiprazole Crystals B obtained above
and the feedrotation rate to 17 rpm, and a 1.0mmherringbone exhibited an endothermic peak near about 140.7° C. in dif-

screen was used. Milling was completed in 3 minutes, result- ferential scanning calorimetry.
ing in 474.6 g (94.9%) ofAripiprazole Hydrate A powder. Even when the Anhydrous Aripiprazole Crystals B

TheAripiprazole Hydrate A (powder) obtained in this way
obtained above were left for 24 hours in a dessicator set at

ao humidity 100%, temperature 60° C., they did not exhibithad a mean particle size of20-25 pm. The melting point (mp) hygroscopicity exceeding 0.4% (See Table 1 below).was undetermined because dehydration was observed begin-
ning near 70° C.

Example 3
The Aripiprazole Hydrate A (powder) obtained above

exhibited an 11-1-NMR (DMS0-415, TMS) spectrum which as 44.29 kg ofthe Aripiprazole Hydrate A (powder) obtained
was substantially the same as the 1H-NMR spectrum shown in Example 1 was dry heated for 18 hours in a 100° C. hot air
in FIG. 2. Specifically, it had characteristic peaks at 1.55-1.63 dryer and then heated for 3 hours at 120° C. to produce 42.46
ppm (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H), kg (yield 99.3%) ofAnhydrous Aripiprazole Crystals B.
2.48-2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, J=7.4 Hz, 2H), The physicochemical properties of the resulting Anhy-
2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), so drous Aripiprazole Crystals B were the same as the physico-
6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 chemical properties of the Anhydrous Aripiprazole Crystals
Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H), B obtained in Example 2.
7.28-7.32 ppm (m, 2H) and 10.00 ppm (s, 1H). The Anhydrous Aripiprazole Crystals B obtained in this

The Aripiprazole Hydrate A (powder) obtained above bad way did not exhibit hygroscopicity ofmore than 0.4% even

a powder x-ray diffraction spectrum which was substantially 55 when left for 24 hours in a dessicator set at humidity 100%,
the same as the powder x-ray diffraction spectrum shown in temperature 60° C. (see Table 1 below).
FIG. 3. Specifically, it had characteristic peaks at 20=12.6°,
15.4°, 17.3°, 18.0°, 18.6°, 22.5° and 24.8°. This pattern is Example 4
different from the powder x-ray spectrum of unmilled arip-
iprazole hydrate shown in FIG. 7. so 40.67 kg ofthe Aripiprazole Hydrate A (powder) obtained

The Aripiprazole Hydrate A (powder) obtained above had in Example 1 was dry heated for 18 hours in a WO° C. hot air
infrared absorption bands at 2951, 2822, 1692, 1577, 1447, dryer and then heated for 3 hours at 120° C. to produce 38.95
1378, 1187, 963 and 784 cm-i on the IR (KBr) spectrum. kg (yield 99.6%) ofAnhydrous Aripiprazole Crystals B.

As shown in FIG. 1, the Aripiprazole Hydrate A (powder) The physicochemical properties of the resulting Anhy-
obtained above had a weak peak at 71.3° C. in thermogravi- 65 drous Aripiprazole Crystals B were the same as the physico-
metric/differential thermal analysis and a broad endothermic chemical properties of the Anhydrous Aripiprazole Crystals
peak (weight loss observed corresponding to one water mol- B obtained in Example 2.
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The Anhydrous Aripiprazole Crystals B obtained in this same as the physicochemical properties of the Anhydrous
way did not exhibit hygroscopicity ofmore than 0.4% even Aripiprazole Crystals B obtained in Example 2.
when left for 24 hours in a dessicator set at humidity 100%, The Anhydrous Aripiprazole Crystals B obtained in this
temperature 60° C. (see Table 1 below), way did not exhibit hygroscopicity of more than 0.4% even

Examples 5-10 are useful for injectable or oral solution 5 when left for 24 hours in a dessicator set at humidity 100%,
formulations but not solid dose formulations since they were temperature 60° C. (see Table 1 below).
made by heating Conventional Anhydrous Aripiprazole or

Conventional Hydrate instead ofHydrate A. Example 10

Example 5 to The aripiprazole hydrate crystals obtained in Reference
Example 3 were heated for 3 hours at 120° C. using the same

The hygroscopic anhydrous aripiprazole crystals obtained methods as in Example 2. The physicochemical properties of
in Reference Example 1 were heated for 50 hours at 100° C. the resulting Anhydrous Aripiprazole Crystals B were the

using the same methods as in Example 2. The physicochemi- same as the physicochemical properties of the Anhydrous
15cal properties of the resulting Anhydrous Aripiprazole Crys-Aripiprazole Crystals B obtained in Example 2.

tals B were the same as the physicochemical properties ofthe The Anhydrous Aripiprazole Crystals B obtained in this

Anhydrous Aripiprazole Crystals B obtained in Example 2. way exhibited hygroscopicity of no more than 0.4% even

The Anhydrous Aripiprazole Crystals B obtained in this when left for 24 hours in a dessicator set at humidity 100%,
way did not exhibit hygroscopicity ofmore than 0.4% even temperature 60° C. (see Table 1 below).
when left for 24 hours in a dessicator set at humidity 100%, 20

temperature 60° C. (see Table 1 below). Example 11

Example 6 Preparation ofType C Crystals ofAnhydrous
Aripiprazole

The hygroscopic anhydrous aripiprazole crystals obtained 25

in Reference Example 1 were heated for 3 hours at 120° C. 100 Milligrams of type-I crystals of anhydrous aripipra-
using the same methods as in Example 2. The physicochemi- zole obtained in Reference Example 2 were heated about
cal properties of the resulting Anhydrous Aripiprazole Crys- 145° C. (±3° C.). In this occasion, there was observed the
tals B were the same as the physicochemical properties ofthe phenomena that the crystals were once melted, then again
Anhydrous Aripiprazole Crystals B obtained in Example 2. 30 crystallized. Alter that, 100 mg (yield: 100%) of Type C

The Anhydrous Aripiprazole Crystals B obtained in this crystals of anhydrous aripiprazole were obtained. The melt-

way did not exhibit hygroscopicity of more than 0.4% even ing point of the crystals was 150° C. The crystals were col-
when left for 24 hours in a dessicator set at humidity 100%, orless prism form.

temperature 60° C. (see Table 1 below). The type C crystals of anhydrous aripiprazole obtained
35 above had an endothermic curve which was substantially

Example 7 identical to the endothermic curve of thermogravimetric/dif-
ferential thermal analysis (heating rate: 5° C./minute) shown

The hygroscopic anhydrous atiniprazole crYstals obtained in FIG. 8. Specifically, it showed the endothermic curve

in Reference Example 2 were heated for 50 hours at 100° C. around 150.2° C.

using the same methods as in Example 2. The physicochemi- 40 The type C crystals of anhydrous aripiprazole thus
cal properties of the resulting Anhydrous Aripiprazole Crys- obtained exhibited an 1H-NMR spectrum (DMS0-4 TMS)
tals B were the same as the physicochemical properties ofthe which was substantially identical to the 11I-NMR spectrum
Anhydrous Aripiprazole Crystals B obtained in Example 2. (DMSO-d6, TMS) shown in FIG. 9. Specifically, it had the

The Anhydrous Aripiprazole Crystals B obtained in this characteristic peaks at 1.55-1.63 ppm (m, 2H), 1.68-1.78 ppm
way did not exhibit hygroscopicity ofmore than 0.4% even 45 (m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm (m,
when left for 24 hours in a dessicator set at humidity 100%, 4H+DMS0), 2.78ppm (t, J=7.4 Hz, 2H), 2.97 ppm (brt, J=4.6

temperature 60° C. (see Table 1 below). Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz,
1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d,

Example 8 J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H), 7.28-7.32 ppm (m,
so 2H), and 10.00 ppm (s, 1H).

The hygroscopic anhydrous aripiprazole crystals obtained The type C crystals of anhydrous aripiprazole obtained
in Reference Example 2 were heated for 3 hours at 120° C. above had a powder X-ray diffraction spectrum which was

using the same methods as in Example 2. The physicochemi- substantially identical to the powder X-ray diffraction spec-
cal properties of the resulting Anhydrous Aripiprazole Crys- trum shown in FIG. 10. Specifically, it had the characteristic
tals B were the same as the physicochemical properties ofthe 55 peaks at 20=12.6°, 13.7°, 15.4°, 18.1°, 19.00, 20.6°, 23.5° and

Anhydrous Aripiprazole Crystals B obtained in Example 2. 26.4°.
The Anhydrous Aripiprazole Crystals B obtained in this The type C crystals of anhydrous aripiprazole obtained

way did not exhibit hygroscopicity ofmore than 0.4% even above had an IR spectrum which was substantially identical
when left for 24 hours in a dessicator set at humidity 100%, to the IR (KBr) spectrum shown in FIG. 11. Specifically, it

temperature 60° C. (see Table 1 below). 60 had the characteristic infrared absorption bands at 2939,
2804, 1680, 1375 and 780 cm-1.

Example 9 The type C crystals of anhydrous aripiprazole obtained
above exhibited a solid 13C-NIvIR spectrum, which was sub-

The aripiprazole hydrate crystals obtained in Reference stantially identical to the solid 13C-NMR spectrum shown in
Example 3 were heated for 50 hours at 100° C. using the same 65 FIG. 12. Specifically, it had the characteristic peaks at 32.8
methods as in Example 2. The physicochemical properties of ppm, 60.8 ppm, 74.9 ppm, 104.9 ppm, 152.2 ppm, 159.9 ppm
the resulting Anhydrous Aripiprazole Crystals B were the and 175.2 ppm.
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According to the above-mentioned data on endothermic perature 60° C., the crystals did not have hygroscopicity
curve of thermogravimetric/differential thermal analysis higher than 0.4% (see, Table 1 below).
(heating rate: 5° C./minute) and powder X-ray diffi-action

spectrum, the formation of the type C crystals of anhydrous Example 13

aripiprazole was confirmed. 5
Preparation ofType D Crystals ofAnhydrousWhen the type C crystals of anhydrous aripiprazole crys- Aripiprazoletals obtained above were left for 24 hours in a dessicator

where the conditions 'were set at humidity 100%, and tem- 1,200 Grams of the type-I crystals of anhydrous aripipra-
perature 60° C., then the crystals did not exhibit hygroscop- zole obtained in Reference Example 2 were dissolved in 18
icity higher than 0.4% (see, Table 1 below). to liters of toluene, with heating. This toluene solution was

cooled to 40° C., and 36 g of type-D crystals of anhydrous
Example 12 aripiprazole obtained in Example 12 were added as seed

crystals, thenthe solution was cooled to 10° C. and allowed to

Preparation ofType D Crystals ofAnhydrous stand as it is. The precipitated crystals were collected by
Aripiprazole ts filtration, dried at 60° C. for 18 hours to obtain 1,073 g (yield:

86.8%) of type D crystals of anhydrous aripiprazole (purity:
100%). The crystals were colorless plate form.

The type-I crystals of anhydrous aripiprazole obtained in The type D crystals of anhydrous aripiprazole had an
Reference Example 2 were added in 200 ml of toluene, and endothermic curve substantially identical to the endothermic
dissolved by heating at 74° C. After confirmed that it was 20 curve of thermogravimetric/differential thermal analysis
dissolved completely, the toluene solution was cooled to 7° (heating rate: 5° C./minute) shown inFIG. 13. Specifically, it
C., and the precipitated crystals were collected by filtration. had the endothermic peaks around about 136.8° C. and about
The crystals were subjected to air-drying as they were so as to 141.6°.
obtain 17.9 g (yield: 89.5%) of type D crystals ofanhydrous The type D crystals of anhydrous aripiprazole obtained

aripiprazole. 25
above exhibited an 11-1-NMR spectrum (DMSO-d,, TMS)
which was substantially identical to the 11-1-NMR spectrumThe type D crystals of anhydrous aripiprazole obtained
(DMSO-d5, TMS) shown in FIG. 14. Specifically, it had theabove had an endothermic c e substantially identical to the
characteristic peaks at 1.55-1.63 ppm (m, 2H), 1.68-1.78 ppmendothennic curve ofthermogravimetric/differential thermal
(m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm (m,analysis (heating rate: 5° C./minute) shown in FIG. 13. Spe- 4H+DMS0), 2.78 ppm (t, J=7.4 Hz, 2H), 2.97 ppm (brt, J=4.6

cifically, it had the endothermic peaks at about 136.8° C. and 30 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz,about 141.6°. 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d,The type D crystals of anhydrous aripiprazole obtained J=8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H), 7.28-7.32 ppm (m,
above exhibited H-NMR spectrum (DMSO-d,, TMS) which 2H), and 10.00 ppm (s, 1H).
was substantially identical to the 11-1-NMR spectrum The type D crystals of anhydrous aripiprazole obtained
(DMSO-d6, TMS) shown in FIG. 14. Specifically, they had 35 above had a powder X-ray diffraction spectrum which was
the characteristic peaks at 1.55-1.63 ppm (m, 2H), 1.68-1.78 substantially identical to the powder X-ray diffraction spec-
ppm (m, 211), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm (m, trum shown in FIG. 15. Specifically, it had the characteristic
4H~DMS0), 2.78 ppm (t, J=7.4 Hz, 2H), 2.97 ppm (brt, J=4.6 peaks at 20=8.7°, 11.6°, 16.3°, 17.7°, 18.6°, 20.3°, 23.4° and
Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz, 25.0°.

1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, 40 The type D crystals of anhydrous aripiprazole obtained
J=8.1 Hz, 1H), 7.11-7.17 ppm (in, 1H), 7.28-7.32 ppm (m, above had an IR spectrum which was substantially identical

2H), and 10.00 ppm (s, 1H). to the IR (KBr) spectrum shown in FIG. 16. Specifically, it

The type D crystals of anhydrous aripiprazole obtained had characteristic infrared absorption bands at 2946, 1681,
above had a powder X-ray diffraction spectrum which was 1375, 1273, 1175 and 862 cm-1.

The type D crystals of anhydrous aripiprazole obtainedsubstantially identical to the powder X-ray diffraction spec- 45
above had a solid 13C-NIVIR s ectrum which was substan-trum shown in FIG. 15. Specifically, it had the characteristic
tially identical to the solid "C-1!3IMR spectrum shown in FIG.

peaks at 20=8.7°, 11.6°, 16.3°, 17.7°, 18.6°, 20.3°, 23.4° and
17. Specifically, it had the characteristic peaks at 32.1 ppm,
62.2 ppm, 66.6 ppm, 104.1 ppm, 152.4 ppm, 158.5 ppm and

The type D crystals of anhydrous aripiprazole obtained 174.1 ppm.above had an IR spectrum which was substantially identical so According to the above-mentioned data on the endother-
to the IR (KBr) spectrum shown in FIG. 16. Specifically, it mic curve of thermogravimetric/differential thermal analysis
had the characteristic infrared absorption bands at 2946, (heating rate: 5° C./minute) and powder X-ray diffraction
1681, 1375, 1273, 1175 and 862 cm-'. spectrum, the formation of type D crystals of anhydrous

The type D crystals of anhydrous aripiprazole obtained aripiprazole was confmned.
above exhibited a solid 13C-NMR spectrum which was sub- 55 When the type D crystals of anhydrous aripiprazole crys-
stantially identical to the solid '3C-NMR spectrum shown in tals obtained above were left for 24 hours in a dessicator
FIG. 17. Specifically, it had the characteristic peaks at 32.1 where the conditions were set at humidity 100%, and tern-

Ppm, 62.2 PPm, 66.6 ppm, 104.1 ppm, 152.4 ppm, 158.5 ppm perature 60° C., the crystals did not exhibit hygroscopicity
and 174.1 ppm. higher than 0.4% (see, Table 1 below).

According to the above-mentioned data on the endother- 60

mic curve of thermogravimetric/differential thermal analysis Example 14

(heating rate: 5° C./minute) and powder X-ray diffraction
spectrum, the formation of type D crystals of anhydrous Preparation ofType E Crystals of Anhydrous
aripiprazole was confirmed. Aripiprazole

When the type D crystals ofanhydrous aripiprazole crys- 65

tals obtained above were left for 24 hours in a dessicator 40 Grams of type-I crystals of anhydrous aripiprazole
where the conditions were set at humidity 100%, and tem- obtained in Reference Example 2 was dissolved in 1000 ml of
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acetonitrile with heating at 80° C. This acetonitrile solution rate: 5° C./minute) shown in FIG. 22. Specifically, it had the
was cooled to about 70° C. by taking for about 10 minutes, exothermic peaks at about 137.5° C. and about 149.8° C.
and was kept at this temperature for about 30 minutes to The type F crystals of anhydrous aripiprazole obtained
precipitate the seed crystals. Next, the temperature of said above exhibited an 111-NMR spectrum (DMSO-d6, TMS)
solution was slowly risen to 75° C., and the crystals were 5 which was substantially identical to the 1H-NMR spectrum
grown up by keeping this temperature for 1 hour. Then, the (DMSO-d6, TMS) shown in FIG. 23. Specifically, it had the
solution was cooled to 10° C. by taking about 4 hours, and the characteristic peaks at 1.55-1.63 ppm (m, 2H), 1.68-1.78 ppm
precipitated crystals were collected by filtration. Thus (m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm (m,
obtained crystals were subjected to air-drying overnight, 4H+DMS0), 2.78 ppm (t, J=7.4 Hz, 2H), 2.97 ppm (brt, J=4.6
there were obtained 37.28 g (yield: 93.2%) of type E crystals I° Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz,
ofanhydrous aripiprazole (purity: 100%). The melting point 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d,
of these crystals was 145° C., and the crystals were colorless J=8.1 Hz, 1H), 7.11-7.17 ppm (in, 1H), 7.28-7.32 ppm (m,
needle form. 2H), and 10.00 ppm (s, 1H).

The type E crystals ofanhydrous aripiprazolehad an endot-
15

The type F crystals of anhydrous aripiprazole obtained
hermic curve substantially identical to the endothermic curve above had a powder X-ray diffraction spectrum which was

of thermogravimetric/differential thermal analysis (heating substantially identical to the powder X-ray diffraction spec-
rate: 5° C./minute) shown in FIG. 18. Specifically, it had trum shown in FIG. 24. Specifically, it had the characteristic
endothermic peak at about 146.5°. peaks at 20=11.3°, 13.3°, 15.4°, 22.8°, 25.2° and 26.9°.

The type E crystals of anhydrous aripiprazole obtained 20 The type F crystals of anhydrous aripiprazole obtained
above exhibited an '1-1-NMR spectrum (DMSO-d,, TMS) above had an IR spectrum which was substantially identical
which was substantially identical to the '1I-NMR spectrum to the IR (KBr) spectrum shown in FIG. 25. Specifically, it
(DMSO-d6, TMS) shown in FIG. 19. Specifically, it had the had the characteristic infrared absorption bands at 2940,
characteristic peaks at 1.55-1.63 ppm (m, 2H), 1.68-1.78 ppm 2815, 1679, 1383, 1273, 1177, 1035, 963 and 790 cm-1
(m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm (m, 25 According to the data on endotheimic curve of thermo-
4H+DMS0), 2.78 ppm (t, J=7.4 Hz, 2H), 2.97 ppm (brt, J=4.6 gravimetric/differential thermal analysis (heating rate: 5°
Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz, C./minute) and powder X-ray diffraction spectrum, the for-
1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, mation oftype F crystals of anhydrous aripiprazole was con-
J=8.1 Hz, 111), 7.11-7.17 ppm (m, 1H), 7.28-7.32 ppm (m, firmed.
2H), and 10.00 ppm (s, 1H). 30 When the type F crystals ofanhydrous aripiprazolecrystalsThe type E crystals of anhydrous aripiprazole obtained obtained above were left for 24 hours ina dessicatorwhere the
above had a powder X-ray diffraction spectrum which was conditions were set at humidity 100%, and temperature 60°
substantially identical to the powder X-ray diffraction spec- C, the crystals did not exhibit hygroscopicity higher than
trum shown in FIG. 20. Specifically, it had the characteristic

0 '4% (see, Table 1 below).peaks at 20=8.0°, 13.7°, 14.6°, 17.6°, 22.5° and 24.0°. 35

The type E crystals of anhydrous aripiprazole obtained
TABLE 1above had an IR spectrum which was substantially identical

to the IR (KBr) spectrum shown in FIG. 21. Specifically, it Initial Moisture Moisture Content
had the characteristic infrared absorption bands at 2943, Sample Content Alter 24 hrs

2817, 1686, 1377, 1202, 969 and 774 cra'. 40
Reference Example 1 0.04 3.28According to the data on the endothermic curve ofthermo- Reference Example 2 0.04 1.78

gravimetric/differential thermal analysis (heating rate: 5° Example 2 0.04 0.04

C./minute) and powder X-ray diffraction spectrum, the for- Example 3 0.02 0.02
Example 4 0.02 0.02mation oftype E crystals ofanhydrous aripiprazole was con-
Example 5 0.04 0.04firmed. 45
Example 6 0.04 0.04

When the type E crystals of anhydrous aripiprazole &ample 7 0.04 0.03
obtained above were left for 24 hours ina dessicatorwhere the Example 8 0.04 0.03

conditions were set at humidity 100%, and temperature 60° Example 9 0.03 0.01

Example 10 0.05 0.05
C., the crystals did not exhibit hygroscopicity higher than Example 11 0.03 0.03
0.4% (see, Table 1 below). 50 Example 12 0.04 0.03

Example 13 0.04 0.03

Example 15 Example 14 0.06 0.09
Example 15 0.04 0.04

Preparation ofType F Crystals ofAnhydrous
Aripiprazole 55

Example 16
140 Grams of type-I crystals of anhydrous aripiprazole

obtained in Reference Example 2 were suspended in 980 ml a) Type I crystals ofanhydrous aripiprazole (10g) obtained in
ofacetone and continued to reflux for 7.5 hours with stirring. Reference Example 2 was charged in a stainless steel round
Next, the suspension was filtered in hot condition, and crys- so tray (diameter: 80 mm), and heated to about 170° C. so as to
tals separated out were subjected to air-drying for 16 hours at melted completely. When this melted liquid was cooled, then
room temperature, there was obtained 86.19 g (yield: 61.6%) it solidified clarity with pale brawn in color, the solid was

of type F crystals ofanhydrous aripiprazole (purity: 100°/o). peeled off from the stainless steel round tray, there was

The crystals were colorless prism form. obtained 9.8 g (yield: 98%) of glassy state of anhydrous
The type F crystals ofanhydrous aripiprazole had an endot- 65 aripiprazole. The obtained glassy state product was charac-

hermic curve substantially identical to the endothermic curve terized by having no significant peak observed in a powder
of thennogravimetric/differential thermal analysis (heating X-ray determination. (cf. FIG. 31).
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According to the thermogravimetric/differential thermal obtained dried granules contained 3.6% of water (measured
analysis (heating rate: 5° C./minute), as shown in FIG. 30, an by the method according to Reference Example 4).
exothermic peak oftype B crystals ofanhydrous aripiprazole About 1% by weight ofmagnesium stearate was added to

was observed at around 86.5° C. While, an endothermic peak the sized granules andmixed, then the granules were supplied
to a tabletting machine (a Rotary single tablet press, Modeloftype B crystals ofanhydrous aripiprazole owing to melting 5

was observed at around 140.1° C. VIRGO: manufactured by KIKUSUI SEISAKUSHO CO.,
LTD.), and there were obtained tablets, each having 190 mgb) When the glassy state of anhydrous aripiprazole obtained

in Example 16-a) wefe charged in a sealed vessel and left to
ofweight.
c) The dried granules (3 kg) obtained in Example 17-a) werestand at room temperature for about 6 months, then type G charged in a vacuum dryer (vacuum granulating dryermodel;crystals of anhydrous aripiprazole having white in color was 10 VG-50: manufactured by KIKUSUI SEISAKUSHO CO.,obtained by changing the color from pale brown (25 g, yield: LTD.), and dried at 70° C. of a jacket temperature, under a

100%). Melting point: 138 to 139° C. reduced pressure at 5 torr ofdegree ofvacuum for 1 hour. The
The type G crystals of anhydrous aripiprazole had an thus obtained dried granules contained 3.1% ofwater (mea-

endothermic curve which was substantially identical to the sured by the method according to Reference Example 4). The
thermogravimetric/differential thermal analysis (heating 15 dried granules were subjected to sizing by passing to a sieve
rate: 5° C./min.) endothermic curve shown in FIG. 26, more of850 um.
particularly, it has an endothermic peak around 141.0° C. and About 1% by weight ofmagnesium stearate was added to
an exothermic peak around 122.7° C. the sized granules and mixed, then the granules were supplied

The type G crystals of anhydrous aripiprazole obtained as to a tablet machine (Rotary single tablet press, Model
above exhibited an 11-1-NMR spectrum which was substan- 20 VIRGO: manufactured by KIKUSUI SEISAKUSHO CO.,
tially identical to the 1H-NMR spectrum (DMSO-d6, TMS) LTD.), and there were obtained tablets, each having 190 mg
shown in FIG. 27. Specifically, it has characteristic peaks at ofweight.
1.55-1.63 ppm (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46
ppm (m, 4H), 2.48-2.56 ppm (m, 4H+DMS0), 2.78 ppm (t, Example 18

J=7.4 Hz, 2H), 2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, 25
a) Preparation of 30 mg tablets containing type B crystals ofJ=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, anhydrous anprprazole1=8.4 Hz, 1=2.4 Hz, 1H), 7.04 ppm (d, 1=8.1 Hz, 1H), 7.11- Anhydrous aripiprazole (type B crystals) (4,500 g), lactose

7.17 ppm (m, 1H), 7.28-7.32 ppm (m, 2H) and 10.00 ppm (s, (17,100 g), corn starch (3,000 g) and crystalline cellulose
1H). (3,000 g) were charged in a fluidized bed granulating dryerThe type G crystals of anhydrous aripiprazole obtained as 30 (NEW-MARUMERIZER Model: NQ-500, manufactured by
above had a powder X-ray diffraction spectrum which was FUJI PAUDAL CO., LTD.), andthese granulating ingredients
substantially identical to the powder X-ray diffraction spec- were mixedby fluidizing for about 3 minutes with an inlet air
trum shown inFIG. 28. Specifically, it has characteristic peak temperature at 70° C., air flow rate of 10-15e/min. Further,
at 20=10.1°, 12.8°, 15.2°, 17.0°, 17.5°, 19.1°, 20.1°, 21.2°, the granulating ingredients were continued fluidizing under
22.4°, 23.3°, 24.5° and 25.8°. 35 the same condition, and were sprayed with about 12,000 g of

The type G crystals of anhydrous aripiprazole obtained 5% aqueous solution of hydroxypropyl cellulose to obtain
above had an IR spectrum which was substantially identical wet granules. The wet granules were dried under inlet air at
to the IR(KBr) spectrum shown in FIG. 29. Specifically, it has temperature of 85° C., for about 30 minutes. The obtained
clear infrared absorption bands at 2942, 2813, 1670, 1625, dried granules contained 3.6% of water (measured by the
1377, 1195, 962 and 787 cm-1. 40 method according to Reference Example 4). (Yield: 96%).

The dried granules were sized by passing to a mill (FIOLE
Example 17 F-0: manufactured by TOKUJU CORPORATION).

About 1% by weight ofmagnesium stearate was added to

a) Preparation ofgranules of30 mg tablets containing type B the sized granules andmixed, thenthe granules were supplied
crystals ofanhydrous aripiprazole for additional drying 45 to a tablet machine (a Rotary single tablet press, VIRGO:

Type B crystals of anhydrous aripiprazole (1,500 g), lac- manufactured by KIKUSUI SEISAKUSHO CO., LTD.), and
tose (5,700 g), corn starch (1,000 g) and crystalline cellulose there were obtained tablets, each having 190 mg ofweight.
(1,000 g) were charged in a fluidized bed granulating dryer b) The tablets (5 kg) obtained in Example 18-a) were charged
(Flow Coater Model FLO-5M; manufactured by FROINT in a fan dryer (AQUA COATER AQC-48T, manufactured by
SANGYO KABUSHIKI KAISHA), and these granulating so FREUND INDUSTRIAL CO., LTD.), and dried under inlet
ingredients weremixedby fluidizing for about 3 minutes with air at temperature of 90° C., air flow rate of 2 m3/min for 6
an inlet air temperature at 60° C., air flow rate of 3 to 4 hours. The obtained dried granules contained 3.3% ofwater
m3/min. Further, the granulating ingredients were continued (measuredby themethod according to Reference Example 4).
fluidizing under the same condition, and sprayed with about c) The dried tablets (3 kg) obtained in Example 18-a) were

4,000 g of5% aqueous solution ofhydroxypropyl cellulose to 55 charged in a vacuum dryer (vacuum granulating dryer,
obtain wet granules. The wet granules were dried under an VG-50: manufactured by KIKUSUI SEISAKUSHO CO.,
inlet air temperature at 85° C., for about 20 minutes. The LTD.), and dried at 80° C. of a jacket temperature, under
obtained dried granules contained 3.8% ofwater (measured reduced pressure of 5 torr of degree ofvacuum for 4 hours.
by the method according to Reference Example 4). The obtained dried tablets contained 2.7% of water (mea-
b) The dried granules (4 kg) obtained in Example 17-a) were 60 sured by the method according to Reference Example 4).
sized by use ofa mill (FIORE F-0: manufactured by TOKUJU
CORPORATION). Example 19

The sized granules (3 kg) were charged in a fluidized bed
granulating dryer (Flow Coater Model FLO-5M; manufac- a) By the procedures similar to those ofExample 18-a), there
tured by FREUND INDUSTRIAL CO., LTD.), and these 65 were obtainedtablets (containing type Icrystals ofanhydrous
granulating ingredients were dried under an inlet airtempera- aripiprazole obtained in Reference Example 2), each having
ture at 85° C., and air flow rate of 2 m3/min for 2 hours. The 190 mg ofweight,
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b) The tablets were dried by the procedures similar to those of by KIKUSUI SEISAKUSHO CO., LTD.), and tableted with

Example 18-b), except that air inlet temperature was 100° C. punch, there were obtained tablets, each having 191 mg of

and dried for 1 hour. weight.
c) The tablets were dried by the procedures similar to those of Dissolution Test

Example 18-b), except that inlet air temperature was 100° C. 5 Each tablets of the pharmaceutical solid oral preparations
and dried for 3 hours. obtained previously was kept, respectively underthe open at

25° C./60% RH for 6 months, and at 40° C./75% RH for 1

Example 20 week, then their dissolution rates were measured by the fol-

lowing methods. The dissolution rates obtained from 60 min-

By the procedures similar to those ofExample 18-a), there to utes after the exposure are shown in Tables 2 and 3. The
dissolution rates after 60 minutes, using the tablets kept under

were obtained tablets, each having 190 mg of weightcon-
the open at 40° C./75% RH for 2 weeks, are shown in Tables

taining type C crystals of anhydrous aripiprazole., 4 and 5. The dissolution rates after 60 minutes, using the

Example 21 tablets kept under the open condition at 40° C./75% RH for 1
5 week, are shown in Table 6.

Dissolution test equipment: USP
By the procedures similar to those ofExample 18-a), there

Model: NTR-6100 (manufactured by TOYAMA
were obtained tablets, each having 190 mg of weight, con- SANGYO CO., LTD.)taining type D crystals of anhydrous aripiprazole. Model: DT-610 (manufactured by JASCO CORPORA-

20 TION)Example 22
a) Method of Dissolution Test ofthe 15 mg Tablet

One tablet (containing 15 mg each of anhydrous aripipra-
a)Aripiprazole hydrate crystals (156 g) obtained in Reference zole or hydrate) was tested by using 900 ml of acetic acid
Example 3, lactose (570 g), corn starch (100 g) and crystalline buffer solution (pH 5.0) (Note: 1) as the test solution, and by
cellulose (100 g) were charged in a fluidized bed granulating 25 rotating a paddle at 100 rpm according to the method ofUSP
dryer (NEW-MARUMERIZER, NQ-160: manufactured by (United States Pharmacopoea) (Note: 2).
FUJI POWDAL CO., LTD.), and these granulating ingredi- The test solutions obtained respectively from 10 minutes,
ents were mixed under fluidizing for about 3 minutes with an 20 minutes, 30 minutes, 45 minutes and 60 minutes after the
inlet air temperature at 60° C., air flow rate of 1.0 to 1.5 start oftest are named as T10, T20, T30, T45 and T60.

m3/min, and rotating disc with rotary speed of 400 rpm. 30 On the other hand, about 0.05 g of standard sample of

Further, the granulating ingredients were continued fluidizing aripiprazole was weighed accurately, dissolved in ethanol
under the same condition, and sprayed about 500 g of 4% (95%) so as to make exactly 50ml ofethanol solution. Twenty
aqueous solution of hydroxypropyl cellulose to obtain wet (20) ml of this ethanol solution was taken accurately, and to

granules. The inlet air temperature was elevated up to 85° C., prepared exactly 1000 ml of the standard solution by adding
and dried until the temperature ofthe product was reached to 35 0.01 mol/liter ofhydrochloric acid reagent solution (Note: 3).
46° C. The obtained dried granules were sized by passing to The test solutions and the standard solution were subjected
a sieve of 850 um. The dried granules contained 4.37% of to filtration, respectively by using a filter having micropores
water (measured by the method according to Reference of 10 to 20 pm in diameters, then each of the filtrates were

Example 4). introduced to a spectrophotometer installed with flow cell

b) The dried granules (200 g) obtained inExample 22-a) were 40 (cell length: 10 mm), and to measure the absorbance ofwave

charged in a fluidized bed dryer (multiplex, MP-01: manu- length at 249 nm and absorbance of wave length at 325 lam

factured by POWREX CORPORATION), and dried at 85° C. and determined the differences between absorbances to

of inlet air temperature, air flow rate of 0.5 m3/min for 2 named as At10, At20, At30, At45, At60 and As, respectively.
hours. The dried granules contained 3.50% of water (mea- After themeasurements, the test solutions ofT10, T20, T30
sured by the method according to Reference Example 4). 45 and T45 were putback to the testvessels respectively. Further,
c) The dried granules (100 g) obtained in Example 22-a) were similar procedures were conducted to other 5 samples ofthe

charged in a vacuum dryer (vacuum granulating dryer LCV- test solutions.
232: manufactured by TABAI CO., LTD.), anddried 80° C. of

tray temperature, about 760 mmHg ofdegree ofvacuum for 2 Dissolution rate relating to the indicated amount

hours. The dried granules were further dried similarly for 6 so ofaripiprazole—Amount of the standard sample

hours. The dried granules contained 3.17% of water (the ofaripiprazole (mg)x211xAsx9/5x20/C

product being dried for 2 hours: measured by the method wherein,
according to Reference Example 4). The further dried gran- At: At10, At20, At30, At45 or At60
ules contained 2.88% ofwater (the product being dried for 6 As: standard solution
hours: measured by the method according to Reference 55 C: Indicated amount of aripiprazole (mg)
Example 4). (Note:1) Water was added to 1.97 g of acetic acid (100) and

d) About 1% by weight ofmagnesium stearate was added to 9.15 g of sodium acetate.trihydrate to make 1000 ml of
the sized granules being obtained in Example 22-b) and solution (0.1 mo1/1).
mixed, then the mixed granules were supplied to a tablet (Note:2) Paddle method
machine (Single type Tablet machine No. 2B: manufactured so (Note:3) Waterwas added to 100 ml of0.1 malhydrochloric
by KIKUSUI SEISAKUSHO CO., LTD.), and tableted with acid (Note:4) to make 1000 ml ofsolution.

punch, there were obtained tablets, each having 191 mg of (Note:4) Water was added to 0.9 ml of hydrochloric acid to

weight. make 1000 ml of solution.

e) About 1% by weight ofmagnesium stearate was added to b) Method of Dissolution Test ofthe 30 Mg Tablet

the sized granules being obtained in Example 22-c) and 65 One tablet each of the pharmaceutical solid oral prepara-
mixed, then the mixed granules were supplied to a tablet tions (containing 30 mg each of anhydrous aripiprazole or

machine (Single type Tablet machine No. 2B: manufactured hydrate) was tested by using 900 ml of acetic acid buffer
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solution (pH 4.5) (Note: 5) as the test solution, and to conduct TABLE 3-continued
the test by rotating a paddle at 75 rpm in accordance with the
method of USP (United States Pharmacopoea) (Note: 6). Open at 25° C./60% RH Open at 40° C./75% RH

The test solutions obtained respectively from 10 minutes, After After
20 minutes, 30 minutes 45 minutes and 60 minutes after the 5 Samples used Initial 6 months Initial 1 week

start oftest, were named as T10, T20, T30, T45 and T60.
Tablet (30 mg) 97.0% 96.3% 94.7% 94.8%

On the other hand, about 0.05 g of the standard sample of of Example
aripiprazole was weighed accurately, and dissolved inethanol 17-0
(95%) so as to made exactly 50 ml of the ethanol solution. TfabRletf(30 mg) 97.2% 95.3% 97.2% 97.8%

Twenty (20) ml of the ethanol solution was taken accurately, io oE plreenlce8-b)
and prepared exactly 1000 ml of the standard solution by Tablet (30 mg) 97.8% 96.3% 97.8% 96.9%

adding 0.01 mol/liter of hydrochloric acid reagent solution ofReference

(Note: 7). Example 18-c)

The test solutions and standard solution were subjected to

filtration, respectively by using a filter having micropores of 15

10 to 20 nm in diameters, then each of the filtrates were TABLE 4
introduced to a spectrophotometer in which a flow cell (cell
length: 10 mm) was installed, and measured the absorbance Samples used Initial After 2 weeks

ofwave length at 249 nm and absorbance of wave length at
20 Samples used Tablet 89.8% 66.9%

325 nm, and the difference between these absorbances were (30 mg) of Example
named as Atl 0, At20, At30, At45, At60 and As, respectively. I9-a)

After the measurements, the test solutions ofT10, T20, T30 Tablet (30 mg) of 79.8%
Example 19-b)and T45 were put back respectively to the test vessels. Fur-
Tablet (30 mg) of 85.9%

ther, similar procedures were conducted to other 5 samples of Example 19-c)
the test solutions. 25

Dissolution rate relating to the indicated amount

ofaripiprazole=Amount of the standard sample TABLE 5
ofaripiprazole (mg)xAtxAsx9/5x20/C

30 Samples used Initial After 2 weeks
wherein,

At: Atl0, At20, At30, At45 orAt60 Tablet (30 of 94.8% 94.7%

As: standard solution Example 18-a)
Tablet (30 mg) of 93.7% 93.1%

C: Indicated amount ofaripiprazole (mg) Example 20

(Note:5) Water was added to 1.91 g of acetic acid (100) and Tablet (30 mg) of 94.8% 90.9%

2.99 g of sodium acetate.trihydrate to made 1000 ml of 35 Example 21

solution (0.05 mo1/1).
(Note:6) Paddle method
(Note:7) Water is added to 100 ml of 0.1 mo1/1 hydrochloric TABLE 6

acid (Note:8) to made 1000 ml of solution.

(Note:8) Water was added to 0.9 ml ofhydrochloric acid to 40 Samples used Initial After 1 weeks

make 1000 ml of solution. Tablet (30 mg) of 96.5% 84.5%
Example 22-d)

TABLE 2 Tablet (30 mg) of 92.5% 74.4%

Example 22-e)
Open at 25° C.160% RH Open at 40° C./75% RH 45 (dreid for 2 houts)

Tablet (30 mg) of 96.2% 83.4%

After After Example 22-e)
Samples used Initial 6 months Initial 1 week (dreid for 6 hours)

Tablet (15 mg) 83.4% 44.3% 83.4% 44.1%
ofReference 50 (Note: Dissolution tests in Table 5 were conducted similarly
Example 4 to the procedures in the above-mentioned "b) Method of
Tablet (15 mg) 90.1% 61.9% 90.1% 65.2% dissolution test of the mg tablet" except that by using 900
ofReference

Example 5 ml of acetic acid buffer solution (pH 4.0) as the test solu-

tion, and by rotating a paddle at 50 rpm.
55 As can be seen clearly from the data shown in Table 2, in

TABLE 3 comparison with the 15 mg tablet containing conventional
anhydrous aripiprazole mystals (Reference Example 4), the

Open at 25° C.160% RH Open at 40° C175% RH 15 mg tablet containing type B crystals of anhydrous arip-
iprazole (Reference Example 5) had the dissolution rate to

After After 60 maintain maximum drug concentration (Cmax), at pH 5.0
Samples used Initial 6 months Initial 1 week after 60 minutes, even though such tablet was kept under the
Tablet (30 mg) 96.7% 77.1% 96.7% 75.9% open at 25° C./60% RH for 6 months and under the open at
of Example 40° C./75% RH for 1 week.
18-a) As canbe seen clearly fromthe data shown inTable 3, even
Tablet (30 mg) 96.5% 93.6% 95.0% 92.2%
of Example 65 though 30 mg tablets (Examples 17-b) and 17-c)) prepared
17-b) from twice dried granules of type B crystals of anhydrous

aripiprazole, and 30 mg tablets (Examples 18-b) and 18-c))
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prepared from further dried pharmaceutical solid oral prepa- In accordance with an ordinary method, tablet preparation,
ration containing type B crystals of anhydrous aripiprazole containing the above-mentioned ingredients per 1 tablet was

were subjected to keep under the open at 25° C./60% RH for prepared.
6 months or 40° C./75% RH for 1 week, the dissolution rates Sample Preparation 4

of these tablets obtained 60 minutes after the test at pH 4.5 5

were not substantially lowered.
As can be seen clearly from the data shown in Table 4, Type E crystals of 5 mg

anhydrous aripiprazole
when 30 mg tablets (Examples 19-a), 19-b) and 19-c)) con- Starch 131 mg

tabling conventional anhydrous aripiprazole crystals were Magnesium stearate 4 mg

further dried and subjected to keep under open at 40° C175% 10 Lactose 60 mg

RH for 2 weeks, then the dissolution rates of the tablets Total 200 mg
obtained 60 minutes after the test at pH 4.5 were the dissolu-
tion rates to maintain maximum drug concentration (Cmax). In accordance with an ordinary method, tablet preparation,As can be seen clearly from the data shown in Table 5, 15 containing the above-mentioned ingredients per 1 tablet was
when 30 mg tablet (Example 18-a)) containing type B crys- prepared.
tals of anhydrous aripiprazole, 30 mg tablet (Example 20) Sample Preparation 5
containing type C crystals of anhydrous aripiprazole and 30

mg tablet (Example 21) containing type D crystals of anhy-
drous aripiprazole were subjected to keep under open at 40° 20 Type F crystals of 5 mg

C./75% RH for 2 weeks, then the dissolution rates of the anhydrous aripiprazole

tablets obtained 60 minutes after the test at pH 4.0 were not Starch 131 mg
Magnesium stearate 4 mg

substantially lowered. Lactose 60 mg
As can be seen clearly from the data shown in Table 6,

when 30 mg tablets (Examples 22-d) and 22-e)) prepared 25 Total 200 mg

from granules of conventional aripiprazole hydrate being
twice dried, and subjected to keep under open at 40° C./75% In accordance with an ordinary method, tablet preparation,
RH for 1 week, then the dissolution rates of the tablets containing the above-mentioned ingredients per 1 tablet was

obtained 60 minutes after the test at pH 4.5 were the dissolu- prepared.
tion rates to maintain maximum drug concentration (Cmax). 30 Sample Preparation 6

Sample Preparation 1

Type G crystals of 5 mg
anhydrous aripiprazole

Anhydrous aripiprazole 5 mg
35

Starch
agnesium stearate

131 mg
crystals B M 4 mg
Starch 131 mg Lactose 60 mg
Magnesium stearate 4 mg

200 mgalLactose 60 mg

TotTotal200 mg
40 Inaccordance with an ordinary method, tablet preparation,

Tablets containing the above ingredients in each tablet containing the above-mentioned ingredients per 1 tablet was

were prepared by formulation methods known to one skilled prepared.
in the art ofPharmaceutical formulation.
Sample Preparation 2 45 FORMULATION EXAMPLE

Type C crystals of 5 mg
anhydrous aripiprazole The following examples used aripiprazole drug substance
Starch 131 mg made by first milling or pulverizing the conventional hydrate
Magnesium stearate 4 mg 50 ofaripiprazole and thenheating it to formtheanhydrous form
Lactose 60 mg (anhydrous aripiprazole crystals B).
Total 200 mg

Formulation Example 1

In accordance with an ordinary method, tablet preparation, 55 Flash-melt tablets were prepared as follows:
containing the above-mentioned ingredients per 1 tablet was Intragranulation:
prepared.
Sample Preparation 3

gredient
Mg. per

In60 Percent w/w tablet
Type D crystals of 5 mg
anhydrous aripiprazole Xylitol (300) Xylisorb 26 52

Starch 131 mg Avicel® PH 102 12 24

Magnesium stearate 4 mg Calcium Silicate 43.35 86.7

Lactose 60 mg Crospovidone 3 6

Amorphous silica 2 4

Total 200 mg
65 Aspartarne 2 4

Wild cherry flavor 0.15 0.3
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-continued -continued

Mg. per Mg. per
Ingredient Percent w/w tablet Ingredient Percent w/w tablet

5Tartaric acid 2 4 Tartaric acid 2 4
Acesulfame K 2 4 Acesulfame K 2 4
Magnesium stearate 0.25 0.5 Magnesium stearate 0.25 0.5

Total weight 92.75 185.5 Total weight 92.75 185.5

10

The ingredients except for the magnesium stearate were The ingredients except for the magnesium stearate were
blended in a commercial V-blender in geometric proportions blended in a commercial V-blender in geometric proportions
for 5 minutes each until all were added. The magnesium for 5 minutes each until all were added. The magnesium
stearate was then added and the mixture blended for an addi- stearate was added and the mixture blended for an additional
tional three minutes. The blended formulation was corn- 15 three minutes. The blended formulation was compacted, and

pacted at a pressure of30-35 kgF/cm2 in a commercial corn- screened to form stable granules in accordance with the pro-
pactor equipped with an orifice such that the compacts cedure ofFormulation Example 1.

therefrom are in the form ofribbons. The ribbons were passed Extragranulation Ingredients:
through a 30 mesh (600 microns) screen to form stable gran-

20ules of about 150 to 400 microns.

Extragranulation Ingredients: Mg. per
Ingredient Percent w/w tablet

Intragranulation 92.75 185.5
Mg. per Avicel® PH 200 3 6

Ingredient Percent w/w tablet 25 Crospovidone 4 8
Magnesium stearate 0.25 0.5

Intragranulation 92.75 185.5
Avicel® PH 200 3 6 Total weight 100 200
Crospovidone 4 8

Magnesium stearate 0.25 0.5

30
Total weight 100 200 The intragranulation was placed in the blender and the

Avicel® PH 200 and crospovidoneadded thereto and blended
for five minutes. The magnesium stearate was thenadded and

The intragranulation was placed i® the blender and the the mixture blended for an additional three minutes to form
Avicel PH 200 and crospovidone addedthereto and blended the final blend. Tablets compressed therefrom had a breaking
for five minutes. The magnesium stearate was then added and 35 force of2.0 kP (3.1 SCU) and disintegrated in 10 seconds in
the mixture blended for an additional three minutes to form 5 ml ofwater.
the final blend. Tablets compressed therefrom had a breaking
force of2.3 kP (3.5 SCU) and disintegrated in 10 seconds in
5 ml of water. The final blend formulation demonstrated Formulation Example 3

excellent flow and was free of other problems such as chip- 40

ping, capping and sticking. It has been found that utilizing Flash-melt tablets containing aripiprazole, an antischizo-
Avicel® PH 102 for the intragranulation andAvicel0 PH 200 phrenic drug, were prepared as follows:
for the extragranulation ingredient enhanced the quality of Intragranulation
the resultant tablets.

45

Mg. perFormulation Example 2 Ingredient Percent w/w tablet

Aripiprazole 15 30

Xylitol (300) Xylisorb 25 50
Flash-melt tablets containing a combination oftwo grades so Avicel® PH 102 6 12

of calcium silicate were prepared as follows: Calcium Silicate 37 74

Intraganulation: Crospovidone 3 6

Amorphous silica 2 4

Aspartame 2 4

Wild cherry flavor 0.15 0.3
Mg. per 55 Tartaric acid 2 4

Ingredient Percent w/w tablet Acesulfame K 2 4

Magnesium stearate 0.25 0.5
Xylitol (300) Xylisorb 26 52
Avicel® PH 102 12 24 Total weight 94.4 188.8
Calcium Silicate 33.35 66.7

(crystalline, alpha 60
triclinic)
Hubersorb 600 NF 10 20 The ingredients except for the magnesium stearate were

(amorphous calcium blended in a commemial V-blender in geometric proportions
silicate) for 5 minutes each until all were added. The magnesium
Crospovidone 3 6 stearate was added and the mixture blended for an additional
Amorphous silica 2 4

Aspartame 2 4 65 three minutes. The blended formulationwas compacted, and
Wild cherry flavor 0.15 0.3 screened to form stable granules in accordance with the pro-

cedure ofFormulation Example 1.
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Extragranulation Ingredients: The invention claimed is:

1. Anhydrous aripiprazole crystals having low hygroscop-
icity, wherein said low hygroscopicity is defined as a moisture

Mg. per content of 0.40% or less when the anhydrous aripiprazole
Ingredient Percent w/w tablet 5 crystals are placed for 24 hours in a dessicator maintained at

Intragranulation 94.4 188.8 a temperature of 60° C. and a humidity level of 100%,
Avice10 PH 200 1.1 2.2 wherein the anhydrous aripiprazole crystals have one or

Crospovidone 4 8 more of the following properties:
Magnesium stearate 0.5 1

a powder x-ray diffraction spectrum comprising character-

Total weight 100 200 10 istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
using a Cu Ke, x-ray;

an infrared absorption spectrum comprising infrared
The intragranulation was placed in the blender and the absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,

Avicel® PH 200 and crospovidone added thereto and blended 1173, 960, and 779 cm' on the IR (KBr) spectrum;
for five minutes. The magnesium stearate was then added and rs an endothermic curve comprising an endothermic peak at
the mixture blended for an additional three minutes to form about 141.5° C. in a thermogravimetric or differential
the final blend. Tablets compressed therefrom had a breaking thermal analysis (heating rate 5° C./min); and
force of2.0 kP (3.1 SCU) and disintegrated in 10 seconds in an endothermic curve comprising an endothermic peak at

5 ml ofwater. about 140.7° C. in a differential scanning calorimetry
20 analysis (heating rate 5° Cimin).

Formulation Example 4 2. The anhydrous aripiprazole crystals according to claim
1, wherein the anhydrous aripiprazole crystals have a mean

Flash-melt tablets containing aripiprazole were prepared particle size of 50 gm or less.
as follows: 3. The anhydrous aripiprazole crystals according to claim

Intragranulation: 25 1, wherein the anhydrous aripiprazole crystals have a mean

particle size of50 fun or less, wherein the mean particle size
is measured using a laser diffraction particle size analyzer.

Mg. per 4. The anhydrous aripiprazole crystals according to claim
Ingredient Percent w/w tablet 1, wherein the anhydrous aripiprazole crystals have a mean

Aripiprazole 0.5 1 30 particle size of 50 nm or less, wherein the mean particle size

Xylitol (300) Xylisorb 27 54 is measured using a laser diffraction particle size analyzer bY
Avicele PH 102 12 24 suspending 0.1 g ofsaid anhydrous aripiprazole crystals in a
Calcium Silicate 42 ga 20 mL n-hexane solution of0.5 g soy lecithin.
Crospovidone 3 6
Amorphous silica 2 4 5. The anhydrous aripiprazole crystals according to claim

Aspartame 2 4 35 1, wherein the anhydrous aripiprazole crystals have a mean

Wild cherry flavor 0.15 0.3 particle size of30 gm or less.
Tartaric acid 2 4 6. The anhydrous aripiprazole crystals according to claim
Acesulfame K 2 4

Magnesium stearate 0.25 0.5 1, wherein the anhydrous aripiprazole crystals have a mean

particle size of30 nm or less, wherein the mean particle size
Total weight 92.9 185.8 ao is measured using a laser diffraction particle size analyzer.

7. The anhydrous aripiprazole crystals according to claim
1, wherein the anhydrous aripiprazole crystals have a meanThe ingredients except for the magnesium stearate were
particle size of30 jim or less, wherein the mean particle size

blended in a commercial V-blender in geometric proportions is measured using a laser diffraction particle size analyzer byfor 5 minutes each until all were added. The magnesium
as suspending 0.1 g ofsaid anhydrous aripiprazole crystals in a

stearate was added and the mixture blended for an additional
20 mL n-hexane solution of0.5 g soy lecithin.three minutes. The blended formulation was compacted, and

8. The anhydrous aripiprazole crystals according to claim
screened to form stable granules in accordance with the pro- 1, wherein the anhydrous aripiprazole crystals have a powdercedure of Formulation Example 1.

Extragranulation Ingredients: x-ray diffraction spectrum comprising characteristic peaks at

so 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu lc x-ray.
9. The anhydrous aripiprazole crystals according to claim

1, wherein the anhydrous aripiprazole crystals have an infra-
Mg. per

Ingredient Percent w/w tablet red absorption spectrum comprising infrared absorption
bands at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960, and

Intragranulation 92.9 185.8
55 779 cm-1 on the IR (KBr) spectrum.Avicele PH 200 2.6 5.2

Crospovidone 4 8 10. The anhydrous aripiprazole crystals according to claim

Magnesium stearate 0.5 1 1, whereinthe anhydrous aripiprazole crystals have an endot-
hermic curve comprising an endothermic peak at about

Total weight 100 200 141.5° C. in a thermogravimetric or differential thermal
60 analysis (heating rate 5° C./min).

The intragranulation was placed in the blender and the 11. Theanhydrous aripiprazole crystals according to claim

Avicel® PH 200 and crospovidone addedthereto and blended 1, wherein the anhydrous aripiprazole crystals have an endot-
for five minutes. The magnesium stearate was then added and hermic curve comprising an endothermic peak at about

the mixture blended for an additional three minutes to form 140.7° C. in a differential scanning calorimetry analysis
the final blend. Tablets compressed therefrom had a breaking 65 (heating rate 5° C./min).
force of 2.3 kP (3.5 SCU) and disintegrated in 10 seconds in 12. Anhydrous aripiprazole crystals having low hygro-
5 ml of water. scopicity, wherein said low hygroscopicity is defined as a
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moisture content of0.40% or less when the anhydrous arip- 23. The anhydrous aripiprazole crystals according to claim
iprazole crystals are placed for 24 hours in a dessicator main- 19, wherein the anhydrous aripiprazole crystals have a mean

tained at a temperature of 60° C. and a humidity level of particle size of 30 pm or less.

100%, 24. The anhydrous aripiprazole crystals according to claim
wherein the anhydrous aripiprazole crystals have a powder 5 19, wherein the anhydrous aripiprazole crystals have a mean

x-ray diffraction spectrum which is substantially the particle size of30 pm or less, wherein the mean particle size
same as the powder x-ray diffraction spectrum shown in is measured using a laser diffraction particle size analyzer.
FIG. 5 using a Cu Ku x-ray. 25. The anhydrous aripiprazole crystals according to claim

13. The anhydrous aripiprazole crystals according to claim 19, wherein the anhydrous aripiprazole crystals have a mean

12, wherein the anhydrous aripiprazole crystals have a mean to particle size of30 pm or less, wherein the mean particle size

particle size of 50 gm or less. is measured using a laser diffraction particle size analyzer by
14. The anhydrous aripiprazole crystals according to claim suspending 0.1 g ofsaid anhydrous aripiprazole crystals in a

12, wherein the anhydrous aripiprazole crystals have a mean 20 mL n-hexane solution of0.5 g soy lecithin.
particle size of 50 pm or less, wherein the mean particle size 26. The anhydrous aripiprazole crystals according to claim
is measured using a laser diffraction particle size analyzer. 15 19, wherein the anhydrous aripiprazole crystals have a pow-

15. The anhydrous aripiprazole crystals according to claim der x-ray diffraction spectrum comprising characteristic

12, wherein the anhydrous aripiprazole crystals have a mean peaks at 20=11.00, 16.6°, 19.30, 20.3°, and 22.10, using a Cu

particle size of 50 pm or less, wherein the mean particle size K x-ray.
is measured using a laser diffraction particle size analyzer by 27. The anhydrous aripiprazole crystals according to claim

suspending 0.1 g ofsaid anhydrous aripiprazole crystals in a 20 19, wherein the anhydrous aripiprazolecrystals have an infra-
20 mL n-hexane solution of 0.5 g soy lecithin, red absorption spectrum comprising infrared absorption

16. The anhydrous aripiprazole crystals according to claim bands at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960, and
12, wherein the anhydrous aripiprazole crystals have a mean 779 cm-1 on the IR (KBr) spectrum.
particle size of 30 pm or less. 28. Theanhydrous aripiprazole crystals according to claim

17. The anhydrous aripiprazole crystals according to claim 25 19, wherein the anhydrous aripiprazole crystals have an

12, wherein the anhydrous aripiprazole crystals have a mean endothermic curve comprising an endothermic peak at about
particle size of30 pm or less, wherein the mean particle size 141.5° C. in a thermogpvimetric or differential thermal
is measured using a laser diffraction particle size analyzer. analysis (heating rate 5° C./min).

18. The anhydrous aripiprazole crystals according to claim 29. The anhydrous aripiprazole crystals according to claim
12, wherein the anhydrous aripiprazole crystals have a mean 30 19, wherein the anhydrous aripiprazole crystals have an

particle size of 30 pm or less, wherein the mean particle size endothermic curve comprising an endothermic peak at about
is measured using a laser diffraction particle size analyzer by 140.7° C. in a differential scanning calorimetry analysis
suspending 0.1 g ofsaid anhydrous aripiprazole crystals in a (heating rate 5° C./min).
20 mL n-hexane solution of 0.5 g soy lecithin. 30. Anhydrous aripiprazole crystals having low hygro-

19. Anhydrous aripiprazole crystals having low hygro- 35 scopicity, wherein said low hygroscopicity is defined as a

scopicity, wherein said low hygroscopicity is defined as a moisture content of 0.10% or less when the anhydrous arip-
moisture content of0.10% or less when the anhydrous arip- iprazole crystals are placed for 24 hours in a dessicator main-

iprazole crystals are placed for 24 hours in a dessicator main- tained at a temperature of 60° C. and a humidity level of
Mined at a temperature of 60° C. and a humidity level of 100%,
1009'o, 40 wherein the anhydrous aripiprazole crystals have a powder

wherein the anhydrous aripiprazole crystals have one or x-ray diffraction spectrum which is substantially the
more of the following properties: same as the powder x-ray diffraction spectrum shown in

a powder x-ray diffraction spectrum comprisingcharacter- FIG. 5 using a Cu K, x-ray.
istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.10, 31. Theanhydrous aripiprazole crystals according to claim
using a Cu Kc, x-ray; 45 30, wherein the anhydrous aripiprazole crystals have a mean

an infrared absorption spectrum comprising infrared particle size of 50 pm or less.

absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377, 32. The anhydrous aripiprazole crystals according to claim

1173, 960, and 779 cncl on the IR (KBr) spectrum; 30, wherein the anhydrous aripiprazole crystals have a mean

an endothermic curve comprising an endothermic peak at particle size of 50 pm or less, wherein the mean particle size
about 141.5° C. in a thermogravimetric or differential so is measured using a laser diffraction particle size analyzer.
thermal analysis (heating rate 5° C./min); and 33. Theanhydrous aripiprazole crystals according to claim

an endothermic curve comprising an endothermic peak at 30, wherein the anhydrous aripiprazole crystals have a mean

about 140.7° C. in a differential scanning calorimetry particle size of50 pm or less, wherein the mean particle size

analysis (heating rate 5° C./min). is measured using a laser diffraction particle size analyzer by
20. The anhydrous aripiprazole crystals according to claim 55 suspending 0.1 g ofsaid anhydrous aripiprazole crystals in a

19, wherein the anhydrous aripiprazole crystals have a mean 20 mL n-hexane solution of0.5 g soy lecithin.

particle size of 50 pm or less. 34. The anhydrous aripiprazole crystals according to claim
21. The anhydrous aripiprazole crystals according to claim 30, wherein the anhydrous aripiprazole crystals have a mean

19, wherein the anhydrous aripiprazole crystals have a mean particle size of30 pm or less.

particle size of 50 pm or less, wherein the mean particle size 60 35. Theanhydrous aripiprazole crystals according to claim
is measured using a laser diffraction particle size analyzer. 30, wherein the anhydrous aripiprazole crystals have a mean

22. The anhydrous aripiprazole crystals according to claim particle size of30 pm or less, wherein the mean particle size

19, wherein the anhydrous aripiprazole crystals have a mean is measured using a laser diffraction particle size analyzer.
particle size of 50 pm or less, wherein the mean particle size 36. The anhydrous aripiprazole crystals according to claim

is measured using a laser diffraction particle size analyzer by 65 30, wherein the anhydrous aripiprazole crystals have a mean

suspending 0.1 g ofsaid anhydrous aripiprazole crystals in a particle size of30 pm or less, wherein the mean particle size

20 mL n-hexane solution of 0.5 g soy lecithin, is measured using a laser diffraction particle size analyzerby
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suspending 0.1 g of said anhydrous aripiprazole crystals in a an infrared absorption spectrum comprising infrared
20 mL n-hexane solution of 0.5 g soy lecithin, absorption bands at 2951, 2822, 1692, 1577, 1477, 1378,

37.A process for preparing anhydrous aripiprazole crystals 1187, 963, and 784 cm-1 on the IR (KBr) spectrum,
having low hygroscopicity, wherein said process comprises wherein said low hygroscopicity is defined as a moisture

heating hydrous aripiprazole having one or more of the fol- 5 content of 0.10% or less when the anhydrous aripipra-
lowing properties: zole crystals are placed for 24 hours in a dessicator

maintained at a temperature of 60° C. and a humidity
a powder x-ray diffraction spectrum comprising character-

istic peaks at 20=12.6°, 15.40, 17.3°, 18.0°, 18.6°, 22.5°, level of 100%,
and 24.8° using a Cu Kx-ray; wherein the anhydrous aripiprazole crystals have one or

a

an endothermic curve comprising a first endothermic peak to more of the following properties:
a powder x-ray diffraction spectrum comprising charac-

at about 71° C. and a second endothermic peak around
teristic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and

60° to 120° C. in a thermogravirnetric or differential
22.1°, using a Cu Ka x-ray;

thermal analysis (heating rate 5° C./min); and
an infrared absorption spectrum comprising infrared

an infrared absorption spectrum comprising infrared
is absorption bands at 2945, 2812, 1678, 1627, 1448,

absorption bands at 2951, 2822, 1692, 1577, 1477, 1378, 1377, 1173, 960, and 779 cra-1 on the IR (KBr) spec-
1187, 963, and 784 cm-1 on the IR (KBr) spectrum, trim;

wherein said low hygroscopicity is defined as a moisture an endothermic curve comprising an endothermic peak
content of 0.40% or less when the anhydrous aripipra- at about 141.5° C. in a thermogravimetric or differen-
zole crystals are placed for 24 hours in a dessicator zo tial thermal analysis (heating rate 5° C./min); and
maintained at a temperature of 60° C. and a humidity an endothermic curve comprising an endothermic peak
level of 100%, at about 140.7° C. in a differential scanning calorirn-

wherein the anhydrous aripiprazole crystals have one or etry analysis (heating rate 5° C./min).
more of the following properties: 43. The process according to claim 42, wherein the anhy-
a powderx-ray diffraction spectrum comprising charac- 25 drous aripiprazole crystals have a powder x-ray diffraction

teristic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and spectrum comprising characteristic peaks at 20=11.00, 16.6°,
22.1°, using a Cu Ka x-ray; 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray.

an infrared absorption spectrum comprising infrared 44. The process according to claim 42, wherein the anhy-
absorption bands at 2945, 2812, 1678, 1627, 1448, drous aripiprazole crystals have an infrared absorption spec-

30 trum comprising infrared absorption bands at 2945, 2812,1377, 1173, 960, and 779 cm-1 on the IR (KBr) spec-
1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on the IR

trum;
an endothermic curve comprising an endothermic peak (KBr) spectrum.

45. The process according to claim 42, wherein the anhy-
at about 141.5° C. in a thermogravimetric or differen- drous aripiprazole crystals have an endothermic curve com-
tial thermal analysis (heating rate 5° C./min); and

35 prising an endothermic peak at about 141.5° C. in a thermo-
an endothermic curve comprising an endothennic peak gravimetric or differential thermal analysis (heating rate 5°

at about 140.7° C. in a differential scanning calorirn- ci
etry analysis (heating rate 5° C./min). 46. The process according to claim 42, wherein the anhy-

38. The process according to claim 37, wherein the anhy- drous aripiprazole crystals have an endothermic curve com-

drous aripiprazole crystals have a powder x-ray diffraction 40 prising an endothermic peak at about 140.7° C. in a differen-

spectrum comprising characteristic peaks at 20=11.00, 16.6°, tial scanning calorimetry analysis (heating rate 5° C./min).
19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray. 47.Aprocess for preparing anhydrous aripiprazolecrystals

39. The process according to claim 37, wherein the anhy- having low hygroscopicity, wherein said process comprises
drous aripiprazole crystals have an infrared absorption spec- heating hydrous aripiprazole having one or more of the fol-
trum comprising infrared absorption bands at 2945, 2812, 45 lowing properties:
1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on the IR a powder x-ray diffraction spectrum which is substantially
(KBr) spectrum. the same as the powder x-ray diffraction spectrum

40. The process according to claim 37, wherein the anhy- shown in FIG. 3 using a Cu Ka x-ray; and
drous aripiprazole crystals have an endothermic curve com- an endothermic curve which is substantially the same as the

prising an endothermic peak at about 141.5° C. in a thermo- so thermogravimetric or differential thermal analysis
gravimetric or differential thermal analysis (heating rate 5° (heating rate 5° C./min) curve shown in FIG. 1,
C./min). wherein said low hygroscopicity is defined as a moisture

41. The process according to claim 37, wherein the anhy- content of 0.40% or less when the anhydrous aripipra-
drous aripiprazole crystals have an endothermic curve com- zole crystals are placed for 24 hours in a dessicator

prising an endothermic peak at about 140.7° C. in a differen- 55 maintained at a temperature of 60° C. and a humidity
tial scanning calorimetry analysis (heating rate 5° C./min). level of 100%,

42.A process forpreparing anhydrous aripiprazole crystals wherein the anhydrous aripiprazole crystals have a powder
having low hygroscopicity, wherein said process comprises x-ray diffraction spectrum which is substantially the

heating hydrous aripiprazole having one or more of the fol- same as the powder x-ray diffraction spectrum shown in

lowing properties: 60 FIG. 5 using a Cu Ka x-ray.
a powder x-ray diffraction spectrum comprising character- 48.Aprocess forpreparing anhydrous aripiprazolecrystals

istic peaks at 20=12.6°, 15.40, 17.30, 18.0°, 18.6°, 22.5°, having low hygroscopicity, wherein said process comprises
and 24.8° using a Cu Ka x-ray; heating hydrous aripiprazole having one or more of the fol-

an endothermic curve comprising a first endothermic peak lowing properties:
at about 71° C. and a second endothermic peak around 65 a powder x-ray diffraction spectrum which is substantially
60° to 120° C. in a thermogravimetric or differential the same as the powder x-ray diffraction spectrum
thermal analysis (heating rate 5° C./min); and shown in FIG. 3 using a Cu Ka x-ray; and
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an endothermic curve which is substantially the same as the 56. Theanhydrous aripiprazole crystals according to claim
thermogravimetric or differential thermal analysis 54, wherein the anhydrous aripiprazole crystals have an infra-
(heating rate 5° C./min) curve shown in FIG. 1, red absorption spectrum comprising infrared absorption

wherein said low hygroscopicity is defined as a moisture bands at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960, and
content of 0.10% or less when the anhydrous aripipra- 5 779 cm' on the IR (KBr) spectrum.
zole crystals are placed for 24 hours in a dessicator 57. The anhydrous aripiprazole crystals according to claim
maintained at a temperature of 60° C. and a humidity 54, wherein the anhydrous aripiprazole crystals have an

level of 100%, endothermic curve comprising an endothermic peak at about
wherein the anhydrous aripiprazole crystals have a powder 141.5° C. in a thermogravimetric or differential thermal

x-ray diffraction spectrum which is substantially the m analysis (heating rate 5° C./min).
same as the powder x-ray diffraction spectrum shown in 58. Theanhydrous aripiprazole crystals according to claim
FIG. 5 using a Cu K„ x-ray. 54, wherein the anhydrous aripiprazole crystals have an

49. The process according to any one of claims 37 to 48, endothermic curve comprising an endothermic peak at about
wherein said process comprises heating the hydrous aripipra- 15

140.7° C. in a differential scanning calorimetry analysis
zole at 90-125° C. for about 3-50 hours. (heating rate 5° C./min).

50. The process according to claim 49, wherein said pro- 59. Anhydrous aripiprazole crystals having low hygro-
cess comprises heating the hydrous aripiprazole at 100° C. for scopicity prepared by a process comprising heating hydrous
about 18 hours. aripiprazole having one or more of the following properties:

51. The process according to claim 49, wherein said pro- 20 a powderx-ray diffraction spectrum comprisingcharacter-
cess comprises heating the hydrous aripiprazole at 100° C. for isticpeaks at 20=12.6°, 15.4°, 17.3°, 18.0°, 18.6°, 22.5°,
about 24 hours. and 24.8° using a Cu Kx-ray;

52. The process according to claim 49, wherein said pro- an endothermic curve comprising a first endothermic peak
cess comprises heating the hydrous aripiprazole at 120° C. for at about 71° C. and a second endothermic peak around
about 3 hours. 25 60° to 120° C. in a thermogravimetric or differential

53. The process according to claim 49, wherein said pro- thermal analysis (heating rate 5° C./min); and
cess comprises heating the hydrous aripiprazole for about 18 an infrared absorption spectrum comprising infrared
hours at 100° C. followed by additional heating for about 3 absorption bands at 2951, 2822, 1692, 1577, 1477, 1378,hours at 120° C. 1187, 963, and 784 cm' on the IR (KBr) spectrum,54. Anhydrous aripiprazole crystals having low hygro- 30 wherein said low hygroscopicity is defined as a moisture
scopicity prepared by a process comprising heating hydrous content of 0.10% or less when the anhydrous aripipra-aripiprazole having one or more of the following properties: zole crystals are placed for 24 hours in a dessicator

a powder x-ray diffraction spectrum comprising character-
istic peaks at 20=12.6°, 15.4°, 17.3°, 18.0°, 18.6°, 22.5°,

maintained at a temperature of 60° C. and a humidity
and 24.8° using a CuKlevelof 100%,x-ray; 35

wherein the anhydrous aripiprazole crystals have one oran endothermic curve comprising a first endothermic peak
at about 71° C. and a second endothermic peak around more of the following properties:
60° to 120° C. in a thennogravimetric or differential a powder x-ray diffraction spectrum comprising charac-

thermal analysis (heating rate 5° C./min); and teristic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and
an infrared absorption spectrum comprising infrared 40 22.1°, using a Cu K“. x-ray;

absorption bands at 2951, 2822, 1692, 1577, 1477, 1378, an infrared absorption spectrum comprising infrared
1187, 963, and 784 cria' on the IR (KBr) spectrum, absorption bands at 2945, 2812, 1678, 1627, 1448,

wherein said low hygroscopicity is defined as a moisture 1377, 1173, 960, and 779 cm-1 on the IR (KBr) spec-
content of 0.40% or less when the anhydrous aripipra- trum;
zole crystals are placed for 24 hours in a dessicator 45 an endothermic curve comprising an endothermic peak
maintained at a temperature of 60° C. and a humidity at about 141.5° C. in a thermogravimetric or differen-
level of 100%, tial thermal analysis (heating rate 5° C./min); and

wherein the anhydrous aripiprazole crystals have one or an endothermic curve comprising an endothermic peak
more of the following properties: at about 140.7° C. in a differential scanning calorim-
a powder x-ray diffraction spectrum comprising charac- so etly analysis (heating rate 5° C./min).

teristic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 60. Theanhydrous aripiprazole crystals according to claim
22.1°, using a Cu lc x-ray; 59, wherein the anhydrous aripiprazole crystals have a pow-

an infrared absorption spectrum comprising infrared der x-ray diffraction spectrum comprising characteristic
absorption bands at 2945, 2812, 1678, 1627, 1448, peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu
1377, 1173, 960, and 779 cm_i on the IR (KBr) spec- ss ic x-ray.
trum; 61. Theanhydrous aripiprazole crystals according to claim

an endothermic curve comprising an endothermic peak 59, wherein the anhydrous aripiprazole crystals have an infra-
at about 141.5° C. in a thermogravimetric or differen- red absorption spectrum comprising infrared absorption
tial thermal analysis (heating rate 5° C./min); and bands at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960, and

an endothermic curve comprising an endothermic peak 60 779 cm-1 on the IR (KBr) spectrum.
at about 140.7° C. in a differential scanning calorim- 62. Theanhydrous aripiprazole crystals according to claim
etty analysis (heating rate 5° C./min). 59, wherein the anhydrous aripiprazole crystals have an

55. The anhydrous aripiprazole crystals according to claim endothermic curve comprising an endothermic peak at about
54, wherein the anhydrous aripiprazole crystals have a pow- 141.5° C. in a thermogravimetric or differential thermal
der x-ray diffraction spectrum comprising characteristic 65 analysis (heating rate 5° C./min).
peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu 63. Theanhydrous aripiprazolecrystals according to claim
lc x-ray. 59, wherein the anhydrous aripiprazole crystals have an
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endothermic curve comprising an endothermic peak at about a powder x-ray diffraction spectrumcomprising character-
140.7° C. in a differential scanning calorimetry analysis istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
(heating rate 5° C/min), using a Cu Ka x-ray;

64. Anhydrous aripiprazole crystals having low hygro- an infrared absorption spectrum comprising infrared

scopicity prepared by a process comprising heating hydrous 5 absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377,
aripiprazole having one or more of the following properties: 1173, 960, and 779 cm-1 on the IR (KBr) spectrum;

a powder x-ray diffraction spectrum which is substantially an endothermic curve comprising an endothermic peak at

about 141.5° C. in a thermogravimetric or differentialthe same as the powder x-ray diffraction spectrum
shown in FIG. 3 using a Cu Kx-ray; and thermal analysis (heating rate 5° C./min); and

a

to an endothermic curve comprising an endothermic peak at
an endothe ic c e which is substantially the same as the

about 140.7° C. in a differential scanning calorimetrythermogravimetric or differential thermal analysis analysis (heating rate 5° C./min).(heating rate 5° Chnin) curve shown in FIG. 1, 72. The pharmaceutical composition according to claim
wherein said low hygroscopicity is defined as a moisture 71, wherein the anhydrous aripiprazole crystals have a pow-

content of 0.40% or less when the anhydrous aripipra- 15 der x-ray diffraction spectrum comprising characteristic
zole crystals are placed for 24 hours in a dessicator peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu
maintained at a temperature of 60° C. and a humidity Ka x_ray.
level of 100%, 73. The pharmaceutical composition according to claim

wherein the anhydrous aripiprazole crystals have a powder 71, wherein the anhydrous aripiprazolecrystals have an infra-
x-ray diffraction spectrum which is substantially the 20 red absorption spectrum comprising infrared absorption
same as the powder x-ray diffraction spectrum shown in bands at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960, and
FIG. 5 using a Cu Ka, x-ray. 779 cm-1 on the IR (KBr) spectrum.

65. Anhydrous aripiprazole crystals having low hygro- 74. The pharmaceutical composition according to claim

scopicity prepared by a process comprising heating hydrous 71, wherein the anhydrous aripiprazole crystals have an

aripiprazole having one or more of the following properties: 25 endothermic curve comprising an endothermic peak at about
a powder x-ray diffraction spectrum which is substantially 141.5° C. in a thermogravimetric or differential thermal

the same as the powder x-ray diffraction spectrum analysis (heating rate 5° C./min).
shown in FIG. 3 using a Cu Ka x-ray; and 75. The pharmaceutical composition according to claim

74, wherein the anhydrous aripiprazole crystals have ananendothermic curve whichis substantially the same as the
thermogravimetric or differential thermal analysis 30 endothermic curve comprising an endothermic peak at about

140.7° C. in a differential scanning calorimetry analysis(heating rate 5° Chnin) curve shown in FIG. 1,
wherein said low hygroscopicity is defined as a moisture (heating rate 5° C./min).

76. A pharmaceutical composition comprising anhydrouscontent of 0.10% or less when the anhydrous aripipra- aripiprazole crystals having low hygroscopicity and at least
zole crystals are placed for 24 hours in a dessicator

35 one pharmaceutically acceptable carrier, wherein said low
maintained at a temperature of 60° C. and a humidity hygroscopicity is defined as a moisture content of 0.40% or
level of 100%, less when the anhydrous aripiprazole crystals are placed for

wherein the anhydrous aripiprazole crystals have a powder 24 hours ina dessicator maintained at a temperature of 60° C.
x-ray diffraction spectrum which is substantially the and a humidity level of 100%,
same as the powder x-ray diffraction spectrum shown in 40 wherein the anhydrous aripiprazole crystals have a powder
FIG. 5 using a Cu Ka x-ray. x-ray diffraction spectrum which is substantially the

66. The anhydrous aripiprazole crystals according to any same as the powder x-ray diffraction spectrum shown in
one ofclaims 54 to 65, wherein said process comprises heat- FIG. 5 using a Cu Ka x-ray.
ing the hydrous aripiprazole at 90-125° C. for about 3-50 77. The pharmaceutical composition according to any one

hours. 45 ofclaims 71 to 76, wherein said pharmaceutical composition
67. The anhydrous aripiprazole crystals according to claim comprises the anhydrous aripiprazole crystals in an amount

66, wherein said process comprises heating the hydrous arip- effective to treat schizophrenia.
iprazole at 100° C. for about 18 hours. 78. The pharmaceutical composition according to any one

68. The anhydrous aripiprazole crystals according to claim ofclaims 71 to 76, wherein said pharmaceutical composition
66, wherein said process comprises heating the hydrous arip- so is in the form ofa solid oral tablet.

iprazole at 100° C. for about 24 hours. 79. The pharmaceutical composition according to claim
69. The anhydrous aripiprazole crystals according to claim 78, wherein said solid oral tablet has at least one dissolution

66, wherein said process comprises heating the hydrous arip- rate selected from the group consisting of60% or more at pH
iprazole at 120° C. for about 3 hours. 4.5 after 30 minutes, 70% or more at pH 4.5 after 60 minutes,

70. The anhydrous aripiprazole crystals according to claim 55 and 55% or more at pH 5.0 after 60 minutes.
66, wherein said process comprises heating the hydrous arip- 80. The pharmaceutical composition according to any one

iprazole for about 18 hours at 100° C. followed by additional ofclaims 71 to 76, wherein said pharmaceutical composition
heating for about 3 hours at 120° C. is in the form ofan oral flashmelt tablet.

71. A pharmaceutical composition comprising anhydrous 81. The pharmaceutical composition according to claim

aripiprazole crystals having low hygroscopicity and at least 60 80, wherein said oral flashmelt tablet has at least one disso-
one pharmaceutically acceptable carrier, wherein said low lution rate selected fromthe group consisting of60% ormore

hygroscopicity is defined as a moisture content of 0.40% or at pH 4.5 after 30 minutes, 70% or more at pH 4.5 after 60
less when the anhydrous aripiprazole crystals are placed for minutes, and 55% or more at pH 5.0 after 60 minutes.
24 hours M a dessicator maintained at a temperature of60° C. 82. A pharmaceutical composition comprising anhydrous
and a humidity level of 100%, 65 aripiprazole crystals having low hygroscopicity and at least

wherein the anhydrous aripiprazole crystals have one or one pharmaceutically acceptable carrier, wherein said low
more of the following properties: hygroscopicity is defined as a moisture content of 0.10% or
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less when the anhydrous aripiprazole crystals are placed for at pH 4.5 after 30 minutes, 70% or more at pH 4.5 after 60
24 hours in a dessicator maintained at a temperature of 60° C. minutes, and 55% or more at pH 5.0 after 60 minutes.
and a humidity level of 100%, 93. A method for the treatment of schizophrenia which

wherein the anhydrous aripiprazole crystals have one or comprises administering to a patient in need thereofan effec-

more of the following properties: 5 tive amount of anhydrous aripiprazole crystals having low

a powder x-ray diffraction spectrum comprising character- hygroscopicity, wherein said low hygroscopicity is defined as

istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, a moisture content of 0.40% or less when the anhydrous
using a Cu K“ x-ray; aripiprazole crystals are placed for 24 hours in a dessicator

an infrared absorption spectrum comprising infrared maintained at a temperature of 60° C. and a humidity level of

absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, 10 l 0°%'

1173, 960, and 779 cm-' on the IR (KBr) spectrum;
wherein the anhydrous aripiprazole crystals have one or

more of the following properties:
an endothermic curve comprising an endothermic peak at

a powder x-ray diffraction spectrum comprising character-
about 141.5° C. M a thermogravimetric or differential istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,thermal analysis (heating rate 5° Cimin); and

15 using a Cu Kr, x-ray;
an endothermic curve comprising an endothermic peak at

an infrared absorption spectrum comprising infrared
about 140.7° C. in a differential scanning calorimetry absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,
analysis (heating rate 5° C./min). 1173, 960, and 779 cnid on the IR (KBr) spectrum;

83. The pharmaceutical composition according to claim an endothermic curve comprising an endothermic peak at

82, wherein the anhydrous aripiprazole crystals have a pow- 20 about 141.5° C. in a thermogravimetric or differential
der x-ray diffraction spectrum comprising characteristic thermal analysis (heating rate 5° C./min); and
peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu an endothermic curve comprising an endothermic peak at

Ko, x-ray. about 140.7° C. in a differential scanning calorimetry
84. The pharmaceutical composition according to claim analysis (heating rate 5° C./min).

82, wherein the anhydrous aripiprazole crystals have an infra- 25 94. The method according to claim 93, wherein the anhy-
red absorption spectrum comprising infrared absorption drous aripiprazole crystals have a powder x-ray diffraction
bands at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960, and spectrum comprising characteristic peaks at 20=11.00, 16.6°,
779 cm-' on the IR (KBr) spectrum. 19.3°, 20.3°, and 22.1°, using a Cu Ke, x-ray.

85. The pharmaceutical composition according to claim 95. The method according to claim 93, wherein the anhy-
82, wherein the anhydrous aripiprazole crystals have an 30 drous aripiprazole crystals have an infrared absorption spec-
endothermic curve comprising an endothermic peak at about trum comprising infrared absorption bands at 2945, 2812,
141.5° C. in a thermogavimetric or differential thermal 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-' on the IR

analysis (heating rate 5° C./min). (KBr) spectrum.
86. The pharmaceutical composition according to claim 96. The method according to claim 93, wherein the anhy-

82, wherein the anhydrous aripiprazole crystals have an 35 drous aripiprazole crystals have an endothermic curve com-

endothermic curve comprising an endothermic peak at about prising an endothermic peak at about 141.5° C. in a thermo-
140.7° C. in a differential scanning calorimetry analysis gravimetric or differential thermal analysis (heating rate 5°

(heating rate 5° C./min). C./min).
87. A pharmaceutical composition comprising anhydrous 97. The method according to claim 93, wherein the anhy-

aripiprazole crystals having low hygroscopicity and at least ao drous aripiprazole crystals have an endothermic curve com-

one pharmaceutically acceptable carrier, wherein said low prising an endothermic peak at about 140.7° C. in a differen-

hygroscopicity is defined as a moisture content of 0.10% or tial scanning calorimetry analysis (heating rate 5° C./min).
less when the anhydrous aripiprazole crystals are placed for 98. A method for the treatment of schizophrenia which
24 hours in a dessicator maintained at a temperature of 60° C. comprises administering to a patient in need thereofan effec-
and a humidity level of 100%, 45 tive amount of anhydrous aripiprazole crystals having low

wherein the anhydrous aripiprazole crystals have a powder hygroscopicity, wherein said low hygroscopicity is defined as

x-ray diffraction spectrum which is substantially the a moisture content of 0.40% or less when the anhydrous
same as the powder x-ray diffraction spectrum shown in aripiprazole crystals are placed for 24 hours in a dessicator
FIG. 5 using a Cu KT, x-ray. maintained at a temperature of 60° C. and a humidity level of

88. The pharmaceutical composition according to any one so 100%,
ofclaims 82 to 87, wherein said pharmaceutical composition wherein the anhydrous aripiprazole crystals have a powder
comprises the anhydrous aripiprazole crystals in an amount x-ray diffraction spectrum which is substantially the
effective to treat schizophrenia. same as the powder x-ray diffiaction spectrum shown in

89. The pharmaceutical composition according to any one FIG. 5 using a Cu Ks, x-ray.
ofclaims 82 to 87, wherein said pharmaceutical composition 55 99. A method for the treatment of schizophrenia which
is in the form of a solid oral tablet. comprises administering to a patient in need thereofan effec-

90. The pharmaceutical composition according to claim tive amount of anhydrous aripiprazole crystals having low

89, wherein said solid oral tablet has at least one dissolution hygroscopicity, whereinsaid low hygroscopicity is defined as

rate selected from the goup consisting of60% or more at pH a moisture content of 0.10% or less when the anhydrous
4.5 after 30 minutes, 70% or more at pH 4.5 after 60 minutes, 60 aripiprazole crystals are placed for 24 hours in a dessicator
and 55% or more at pH 5.0 after 60 minutes. maintained at a temperature of 60° C. and a humidity level of

91. The pharmaceutical composition according to any one 100%,
ofclaims 82 to 87, wherein said pharmaceutical composition wherein the anhydrous aripiprazole crystals have one or

is in the form of an oral flashmelt tablet, more of the following properties:
92. The pharmaceutical composition according to claim 65 a powderx-raydiffraction spectrum comprising character-

91, wherein said oral flashmelt tablet has at least one disso- istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
lution rate selected from the group consisting of60% or more using a Cu K“ x-ray;
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an infrared absorption spectrum comprising infrared 107. The method according to claim 105, wherein the
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, anhydrous aripiprazole crystals have an infrared absorption
1173, 960, and 779 crn-1 on the IR (KBr) spectrum; spectrum comprising infrared absorption bands at 2945,

an endothermic curve comprising an endothermic peak at 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on

about 141.5° C. in a thermogravimetric or differential 5 the IR (KBr) spectrum.
thermal analysis (heating rate 5° C./min); and 108. The method according to claim 105, wherein the

an endothermic curve comprising an endothermic peak at anhydrous aripiprazole crystals have an endothermic curve

about 140.7° C. in a differential scanning calorimetry comprising an endothermic peak at about 141.5° C. in a

analysis (heating rate 5° C./rain). thermogravimetric or differential thermal analysis (heating
100. The method according to claim 99, wherein the anhy- 10 rate 5C./rnin).

109. The method according to claim 105, wherein thedrous aripiprazole crystals have a powder x-ray diffraction
anhydrous aripiprazole crystals have an endothermic curve

spectrum comprising characteristic peaks at 20=11.0°, 16.6°, comprising an endothermic peak at about 140.7° C. in a
19.30, 20.3°, and 22.1°, using a Cu Ku x-ray. differential scanning calorimetry analysis (heating rate 5°

101. The method according to claim 99, wherein the anhy- 15 C./min).
drous aripiprazole crystals have an infrared absorption spec- 110. A method for the treatment of schizophrenia which
trum comprising infrared absorption bands at 2945, 2812, comprises administering to a patient in need thereof from
1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on the IR about 0.1 milligrams to about 10 milligrams of anhydrous
(KBr) spectrum. aripiprazole crystals having low hygroscopicity per 1 kg of

102. The method according to claim 99, wherein the anhy- 20 body weight, wherein said low hygroscopicity is defined as a

drous aripiprazole crystals have an endothermic curve corn- moisture content of 0.40% or less when the anhydrous arip-
prising an endothermic peak at about 141.5° C. in a thermo- iprazole crystals are placed for 24 hours in a dessicatormain-
gravimetric or differential thermal analysis (heating rate 5° tained at a temperature of 60° C. and a humidity level of
Chnin). 100%,

103. The method according to claim 99, wherein the anhy- 25 wherein the anhydrous aripiprazole crystals have a powder
drous aripiprazole crystals have an endothermic curve com- x-ray diffraction spectrum which is substantially the
prising an endothermic peak at about 140.7° C. in a differen- same as the powder x-ray diffraction spectrum shown in
tial scanning calorimetry analysis (heating rate 5° Cimin). FIG. 5 using a Cu Ks, x-ray.

104. A method for the treatment of schizophrenia which 111. A method for the treatment of schizophrenia which
comprises administering to a patient in need thereofan effec- 30 comprises administering to a patient in need thereof from
tive amount of anhydrous aripiprazole crystals having low about 0.1 milligrams to about 10 milligrams of anhydrous
hygroscopicity, wherein said low hygroscopicity is defined as aripiprazole crystals having low hygroscopicity per 1 kg of
a moisture content of 0.10% or less when the anhydrous body weight, wherein said low hygroscopicity is defined as a

aripiprazole crystals are placed for 24 hours in a dessicator moisture content of 0.10% or less when the anhydrous arip-
maintained at a temperature of60° C. and a humidity level of 35 iprazole crystals are placed for 24 hours ina dessicatormain-
100%, tained at a temperature of 60° C. and a humidity level of

wherein the anhydrous aripiprazole crystals have a powder 100%,
x-ray diffraction spectrum which is substantially the wherein the anhydrous aripiprazole crystals have one or

same as the powder x-ray diffraction spectrum shown in more of the following properties:
FIG. 5 using a Cu Ku x-ray. 40 a powder x-ray diffraction spectrum comprising character-

105. A method for the treatment of schizophrenia which istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.10,
comprises administering to a patient in need thereof from using a Cu Ks, x-ray;
about 0.1 milligrams to about 10 milligrams of anhydrous an infrared absorption spectrum comprising infrared
aripiprazole crystals having low hygroscopicity per 1 kg of absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377,
body weight, wherein said low hygroscopicity is defined as a 45 1173, 960, and 779 cm-1 on the IR (KBr) spectrum;
moisture content of0.40% or less when the anhydrous arip- an endothermic curve comprising an endothermic peak at

iprazole crystals are placed for 24 hours in a dessicator main- about 141.5° C. in a thermogravimetric or differential
Wined at a temperature of 60° C. and a humidity level of thermal analysis (heating rate 5° C./min); and
100%, an endothermic curve comprising an endothennic peak at

wherein the anhydrous aripiprazole crystals have one or so about 140.7° C. in a differential scanning calorimetry
more of the following properties: analysis (heating rate 5° C./min).

a powder x-ray diffraction spectrum comprising character- 112. The method according to claim 111, wherein the
istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, anhydrous aripiprazole crystals have a powder x-ray diffrac-
using a Cu Ku x-ray; tion spectrum comprising characteristic peaks at 20=11.00,

an infrared absorption spectrum comprising infrared 55 16.6°, 19.3°, 20.3°, and 22.10, using a Cu Ku x-ray.
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, 113. The method according to claim 111, wherein the
1173, 960, and 779 crn-1 on the IR (KBr) spectrum; anhydrous aripiprazole crystals have an infrared absorption

an endothemaic curve comprising an endothermic peak at spectrum comprising infrared absorption bands at 2945,
about 141.5° C. in a thermogravimetric or differential 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cra-1 on

thermal analysis (heating rate 5° C./min); and 60 the IR (KBr) spectrum.
an endothermic curve comprising an endothermic peak at 114. The method according to claim 111, wherein the

about 140.7° C. in a differential scanning calorimetry anhydrous aripiprazole crystals have an endothermic curve

analysis (heating rate 5° C./nain). comprising an endothermic peak at about 141.5° C. in a

106. The method according to claim 105, wherein the thermogravirnetric or differential thermal analysis (heating
anhydrous aripiprazole crystals have a powder x-ray diffrac- 65 rate 5° C./min).
tion spectrum comprising characteristic peaks at 20=11.0°, 115. The method according to claim 111, wherein the

16.6°, 19.3°, 20.3°, and 22.10, using a Cu Ku x-ray. anhydrous aripiprazole crystals have an endothermic curve
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comprising an endothermic peak at about 140.7° C. in a wherein the anhydrous aripiprazole crystalshave a powder
differential scanning calorimetry analysis (heating rate 5° x-ray diffraction spectrum which is substantially the
C/min). same as the powder x-ray diffraction spectrum shown in

116. A method for the treatment of schizophrenia which FIG. 5 using a Cu Ka x-ray.
comprises administering to a patient in need thereof from 5 123. A method for the treatment of schizophrenia which
about 0.1 milligrams to about 10 milligrams of anhydrous comprises administering to a patient in need thereof a unit
aripiprazole crystals having low hygroscopicity per 1 kg of dose comprising from about 1 milligram to about 100 milli-
body weight, wherein said low hygroscopicity is defined as a grams of anhydrous aripiprazole crystals having low hygro-
moisture content of 0.10% or less when the anhydrous arip- scopicity, wherein said low hygroscopicity is defined as a

iprazole crystals are placed for 24 hours in a dessicatormain- io moisture content of 0.10% or less when the anhydrous arip-
tained at a temperature of 60° C. and a humidity level of iprazole crystals are placed for 24 hours in a dessicator main-
100%, tained at a temperature of 60° C. and a humidity level of

wherein the anhydrous aripiprazole crystals have a powder 100%,
x-ray diffraction spectrum which is substantially the wherein the anhydrous aripiprazole crystals have one or

same as the powder x-ray diffraction spectrum shown in 15 more of the following properties:
FIG. 5 using a Cu Ka x-ray. a powder x-ray diffraction spectrum comprising character-

117. A method for the treatment of schizophrenia which istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
comprises administering to a patient in need thereof a unit using a Cu Ka x-ray;
dose comprising from about 1 milligram to about 100 milli- an infrared absorption spectrum comprising infrared
grams of anhydrous aripiprazole crystals having low hygro- 20 absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377,
scopicity, wherein said low hygroscopicity is defined as a 1173, 960, and 779 cm' on the IR (KBr) spectrum;
moisture content of0.40% or less when the anhydrous arip- an endothermic curve comprising an endothermic peak at

iprazole crystals are placed for 24 hours in a dessicator main- about 141.5° C. in a thermogravimetric or differential
Mined at a temperature of 60° C. and a humidity level of thermal analysis (heating rate 5° Clmin); and

100%, 25 an endothermic curve comprising an endothermic peak at

wherein the anhydrous aripiprazole crystals have one or about 140.7° C. in a differential scanning calorimetry
more of the following properties: analysis (heating rate 5° CJmin).

a powder x-ray diffraction spectrum comprising character- 124. The method according to claim 123, wherein the
istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, anhydrous aripiprazole crystals have a powder x-ray diffrac-
using a Cu Ka x-ray; 30 tion spectrum comprising characteristic peaks at 20=11.0°,

an infrared absorption spectrum comprising infrared 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray.
absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377, 125. The method according to claim 123, wherein the
1173, 960, and 779 cm-1 on the IR (KBr) spectrum; anhydrous aripiprazole crystals have an infrared absorption

an endothermic curve comprising an endothermic peak at spectrum comprising infrared absorption bands at 2945,
about 141.5° C. in a thermogravimetric or differential 35 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-' on

thermal analysis (heating rate 5° C./min); and the IR (KBr) spectrum.
an endothermic curve comprising an endothermic peak at 126. The method according to claim 123, wherein the

about 140.7° C. in a differential scanning calorimetry anhydrous aripiprazole crystals have an endotheimic curve

analysis (heating rate 5° C./min). comprising an endothermic peak at about 141.5° C. in a

118. The method according to claim 117, wherein the ao thennogravimetric or differential thermal analysis (heating
anhydrous aripiprazole crystals have a powder x-ray diffrac- rate 5° Clmin).
tion spectrum comprising characteristic peaks at 20=11.0°, 127. The method according to claim 123, wherein the

16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray. anhydrous aripiprazole crystals have an endothennic curve

119. The method according to claim 117, wherein the comprising an endothermic peak at about 140.7° C. in a

anhydrous aripiprazole crystals have an infrared absorption 45 differential scanning calorimetry analysis (heating rate 5°

spectrum comprising infrared absorption bands at 2945, C./min).
2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm' on 128. A method for the treatment of schizophrenia which
the IR (KBr) spectrum. comprises administering to a patient in need thereof a unit

120. The method according to claim 117, wherein the dose comprising from about 1 milligram to about 100 milli-

anhydrous aripiprazole crystals have an endothermic curve 50 grams of anhydrous aripiprazole crystals having low hygro-
comprising an endothermic peak at about 141.5° C. in a scopicity, wherein said low hygroscopicity is defmed as a

thermogravimetric or differential thermal analysis (heating moisture content of0.10% or less when the anhydrous arip-
rate 5° Clmin). iprazole crystals are placed for 24 hours in a dessicatormain-

121. The method according to claim 117, wherein the tained at a temperature of 60° C. and a humidity level of

anhydrous aripiprazole crystals have an endothermic curve 55 100%,
comprising an endothermic peak at about 140.7° C. in a wherein the anhydrous aripiprazole crystals have a powder
differential scanning calorimetry analysis (heating rate 5° x-ray diffraction spectrum which is substantially the

Cimin). same as the powder x-ray diffraction spectrum shown in
122. A method for the treatment of schizophrenia which FIG. 5 using a Cu Ka x-ray.

comprises administering to a patient in need thereof a unit 60 129. A method for the treatment ofbipolar disorder which
dose comprising from about 1 milligram to about 100 milli- comprises administering to a patient in need thereofan effec-

grams of anhydrous aripiprazole crystals having low hygro- tive amount of anhydrous aripiprazole crystals having low

scopicity, wherein said low hygroscopicity is defined as a hygroscopicity, wherein said low hygroscopicity is defined as

moisture content of0.40% or less when the anhydrous arip- a moisture content of 0.40% or less when the anhydrous
iprazole crystals are placed for 24 hours in a dessicator main- 65 aripiprazole crystals are placed for 24 hours in a dessicator
tained at a temperature of 60° C. and a humidity level of maintained at a temperature of60° C. and a humidity level of
100%, 100%,
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wherein the anhydrous aripiprazole crystals have one or 136. The method according to claim 135, wherein the

more of the following properties: anhydrous aripiprazole crystals have a powder x-ray diffrac-
a powder x-ray diffraction spectrum comprising character- tion spectrum comprising characteristic peaks at 20=11.00,

istic peaks at 20=11.00, 16.6°, 19.3°, 20.3°, and 22.1°, 16.6°, 19.30, 20.3°, and 22.10, using a Cu Ka x-ray.
using a Cu Ka x-ray; 5 137. The method according to claim 135, wherein the

an infrared absorption spectrum comprising infrared anhydrous aripiprazole crystals have an infrared absorption
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, spectrum comprising infrared absorption bands at 2945,
1173, 960, and 779 cm-1 on the IR (KBr) spectrum; 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-' on

an endothermic curve comprising an endothermic peak at the IR (KBr) spectrum.about 141.5° C. in a thermogravimetric or differential 10 138. The method according to claim 135, wherein the
thermal analysis (heating rate 5° C./min); and

anhydrous aripiprazole crystals have an endothermic curve
an endothermic curve comprising an endothermic peak at

comprising an endothermic peak at about 141.5° C. in aabout 140.7° C. in a differential scanning calorimetry
analysis (heating rate 5° C./min). thermogravimetric or differential thermal analysis (heating

n130. The method according to claim 129, wherein the is
rate 5° C./mi).

anhydrous aripiprazole crystals have a powder x-ray diffrac- 139. The method according to claim 135, wherein the

tion spectrum comprising characteristic peaks at 20=11.0°, anhydrous aripiprazole crystals have an endothernaic curve

16.6°, 19.30, 20.3°, and 22.10, using a Cu Ka x-ray. comprising an endothermic peak at about 140.7° C. in a

131. The method according to claim 129, wherein the differential scanning calorimetry analysis (heating rate 5°

anhydrous aripiprazole crystals have an infrared absorption 20 C./min).
spectrum comprising infrared absorption bands at 2945, 140. A method for the treatment ofbipolar disorder which

2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-' on comprises administering to a patient in need thereofan effec-
the IR (KBr) spectrum. tive amount of anhydrous aripiprazole crystals having low

132. The method according to claim 129, wherein the hygroscopicity, wherein said low hygroscopicity is defined as

anhydrous aripiprazole crystals have an endothermic curve 25 a moisture content of 0.10% or less when the anhydrous
comprising an endothermic peak at about 141.5° C. in a aripiprazole crystals are placed for 24 hours in a dessicator
thermogravimetric or differential thermal analysis (heating maintained at a temperature of 60° C. and a humidity level of
rate 5° C./min). 100%,

133. The method according to claim 129, wherein the wherein the anhydrous aripiprazole crystals have a powder
anhydrous aripiprazole crystals have an endothermic curve 30

x-ray diffraction spectrum which is substantially the
comprising an endothermic peak at about 140.7° C. in a

same as the powder x-ray diffraction spectrum shown in
differential scanning calorimetry analysis (heating rate 5°

FIG. 5 using a Cu Ka x-ray.C./min). 141. A method for the treatment ofbipolar disorder which
134. A method for the treatment ofbipolar disorder which

35 comprises administering to a patient in need thereof fromcomprises administering to a patient in need thereofan effec-
about 0.1 milligrams to about 10 milligrams of anhydroustive amount of anhydrous aripiprazole crystals having low

hygroscopicity, wherein said low hygroscopicity is defined as aripiprazole crystals having low hygroscopicity per 1 kg of

a moisture content of 0.40% or less when the anhydrous body weight, wherein said low hygroscopicity is defined as a

aripiprazole crystals are placed for 24 hours in a dessicator moisture content of0.40% or less when the anhydrous arip-
maintained at a temperature of 60° C. and a humidity level of 40 iprazole crystals are placed for 24 hours in a dessicator main-

100%, tained at a temperature of 60° C. and a humidity level of
wherein the anhydrous aripiprazole crystals have a powder 100%,

x-ray diffraction spectrum which is substantially the wherein the anhydrous aripiprazole crystals have one or

same as the powder x-ray diffraction spectrum shown in more ofthe following properties:
FIG. 5 using a Cu Ka x-ray. 45 a powder x-raydiffraction spectrum comprising character-

135. A method for the treatment ofbipolar disorder which istic peaks at 20=11.00, 16.6°, 19.3°, 20.3°, and 22.1°,
comprises administering to a patient in need thereofan effec- using a Cu Ka x-ray;
tive amount of anhydrous aripiprazole crystals having low an infrared absorption spectrum comprising infrared
hygroscopicity, wherein said low hygroscopicity is defined as absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377,
a moisture content of 0.10% or less when the anhydrous so 1173, 960, and 779 cm-1 on the IR (KBr) spectrum;
aripiprazole crystals are placed for 24 hours in a dessicator an endotherniic curve comprising an endothermic peak at

maintained at a temperature of60° C. and a humidity level of about 141.5° C. in a thermogravimetric or differential
100%, thermal analysis (heating rate 5° C./min); and

wherein the anhydrous aripiprazole crystals have one or an endothermic curve comprising an endothermic peak at

more of the following properties: 55 about 140.7° C. in a differential scanning calorimetry
a powder x-ray diffraction spectrum comprising character- analysis (heating rate 5° C./min).

istic peaks at 20=11.00, 16.6°, 19.3°, 20.3°, and 22.1°, 142. The method according to claim 141, wherein the

using a Cu Ka x-ray; anhydrous aripiprazole crystals have a powder x-ray diffrac-
an infrared absorption spectrum comprising infrared tion spectrum comprising characteristic peaks at 20=11.0°,

absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, 60 16.6°, 19.3°, 20.3°, and 22.10, using a Cu Ka x-ray.
1173, 960, and 779 cm-' on the IR (KBr) spectrum; 143. The method according to claim 141, wherein the

an endothermic curve comprising an endothermic peak at anhydrous aripiprazole crystals have an infrared absorption
about 141.5° C. in a thermogravimetric or differential spectrum comprising infrared absorption bands at 2945,
thermal analysis (heating rate 5° C./min); and 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-I on

an endothermic curve comprising an endothermic peak at ss the IR (KBr) spectrum.
about 140.7° C. in a differential scanning calorimetry 144. The method according to claim 141, wherein the

analysis (heating rate 5° C./min). anhydrous aripiprazole crystals have an endothermic curve
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comprising an endothermic peak at about 141.5° C. in a body weight, wherein said low hygroscopicity is defined as a

thermogravimetric or differential thermal analysis (heating moisture content of0.10% or less when the anhydrous arip-
rate 5° C./min). iprazole crystals are placed for 24 hours in a dessicator main-

145. The method according to claim 141, wherein the tained at a temperature of 60° C. and a humidity level of
anhydrous aripiprazole crystals have an endothermic curve s 100%,
comprising an endothermic peak at about 140.7° C. in a wherein the anhydrous aripiprazole crystals have a powder
differential scanning calorimetry analysis (heating rate 5° x-ray diffraction spectrum which is substantially the
C./min). same as the powder x-ray diffraction spectrum shown in

146. A method for the treatment ofbipolar disorder which FIG. 5 using a Cu Ka x-ray.
comprises administering to a patient in need thereof from io 153. A method for the treatment ofbipolar disorder which
about 0.1 milligrams to about 10 milligrams of anhydrous comprises administering to a patient in need thereof a unit
aripiprazole crystals having low hygroscopicity per 1 kg of dose comprising from about 1 milligram to about 100 milli-
body weight, wherein said low hygroscopicity is defined as a grams of anhydrous aripiprazole crystals having low hygro-
moisture content of 0.40% or less when the anhydrous arip- scopicity, wherein said low hygroscopicity is defined as a

iprazole crystals are placed for 24 hours in a dessicator main- 15 moisture content of0.40% or less when the anhydrous arip-
tained at a temperature of 60° C. and a humidity level of iprazole crystals are placed for 24 hours in a dessicator main-
100%, tained at a temperature of 60° C. and a humidity level of

wherein the anhydrous aripiprazole crystals have a powder 100%,
x-ray diffraction spectrum which is substantially the wherein the anhydrous aripiprazole crystals have one or

same as the powder x-ray diffraction spectrum shown in 20 more of the following properties:
FIG. 5 using a Cu Ka x-ray. a powder x-ray diffraction spectrumcomprising character-

147. A method for the treatment ofbipolar disorder which istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
comprises administering to a patient in need thereof from using a Cu Ka x-ray;
about 0.1 milligrams to about 10 milligrams of anhydrous an infrared absorption spectrum comprising infrared
aripiprazole crystals having low hygroscopicity per 1 kg of 25 absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,
body weight, wherein said low hygroscopicity is defined as a 1173, 960, and 779 cra' on the IR (KBr) spectrum;
moisture content of0.10% or less when the anhydrous arip- an endothermic curve comprising an endothermic peak at

iprazole crystals are placed for 24 hours in a dessicatormain- about 141.5° C. in a thermogravimetric or differential
tained at a temperature of 60° C. and a humidity level of thermal analysis (heating rate 5° C./min); and
100%, 30 an endothermic curve comprising an endothemaic peak at

wherein the anhydrous aripiprazole crystals have one or about 140.7° C. in a differential scanning calorimetry
more of the following properties: analysis (heating rate 5° C/min).

a powder x-ray diffraction spectrum comprising character- 154. The method according to claim 153, wherein the
istic peaks at 28=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, anhydrous aripiprazole crystals have a powder x-ray diffrac-
using a Cu Ka x-ray; 35 tion spectrum comprising characteristic peaks at 20=11.0°,

an infrared absorption spectrum comprising infrared 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray.
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, 155. The method according to claim 153, wherein the
1173, 960, and 779 cm-1 on the IR (KBr) spectrum; anhydrous aripiprazole crystals have an infrared absorption

an endothermic curve comprising an endothermic peak at spectrum comprising infrared absorption bands at 2945,
about 141.5° C. in a thermogravimetric or differential 40 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on

thermal analysis (heating rate 5° C./min); and the IR (KBr) spectrum.
an endothermic curve comprising an endothermic peak at 156. The method according to claim 153, wherein the

about 140.7° C. in a differential scanning calorimetry anhydrous aripiprazole crystals have an endotheimic curve

analysis (heating rate 5° C./min). comprising an endothermic peak at about 141.5° C. in a

148. The method according to claim 147, wherein the 45 thermogravimetric or differential thermal analysis (heating
anhydrous aripiprazole crystals have a powder x-ray diffiac- rate 5° C./min).
tion spectrum comprising characteristic peaks at 20=11.0°, 157. The method according to claim 153, wherein the

16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray. anhydrous aripiprazole crystals have an endothermic curve

149. The method according to claim 147, wherein the comprising an endothermic peak at about 140.7° C. in a

anhydrous aripiprazole crystals have an infrared absorption so differential scanning calorimetry analysis (heating rate 5°

spectrum comprising infrared absorption bands at 2945, C./min).
2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-' on 158. A method for the treatment of bipolar disorder which
the IR (KBr) spectrum. comprises administering to a patient in need thereof a unit

150. The method according to claim 147, wherein the dose comprising from about 1 milligram to about 100 milli-
anhydrous aripiprazole crystals have an endothermic curve 55 grams of anhydrous aripiprazole crystals having low hygro-
comprising an endothermic peak at about 141.5° C. in a scopicity, wherein said low hygroscopicity is defined as a

thermogravimetric or differential thermal analysis (heating moisture content of 0.40% or less when the anhydrous arip-
rate 5° C./min). iprazole crystals are placed for 24 hours in a dessicator main-

151. The method according to claim 147, wherein the tained at a temperature of 60° C. and a humidity level of
anhydrous aripiprazole crystals have an endothermic curve 60 100%,
comprising an endothermic peak at about 140.7° C. in a wherein the anhydrous aripiprazole crystals have a powder
differential scanning calorimetry analysis (heating rate 5° x-ray diffraction spectrum which is substantially the
C./min). same as the powder x-ray diffraction spectrum shown in

152. A method for the treatment ofbipolar disorder which FIG. 5 using a Cu Ka x-ray.
comprises administering to a patient in need thereof from 65 159. A method for the treatment ofbipolar disorder which
about 0.1 milligrams to about 10 milligrams of anhydrous comprises administering to a patient in need thereof a unit

aripiprazole crystals having low hygroscopicity per 1 kg of dose comprising from about 1 milligram to about 100 milli-
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grams of anhydrous aripiprazole crystals having low hygro- an infrared absorption spectrum comprising infrared
scopicity, wherein said low hygroscopicity is defined as a absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377,
moisture content of 0.10% or less when the anhydrous arip- 1173, 960, and 779 cm' on the IR (KBr) spectrum;
iprazole crystals are placed for 24 hours in a dessicator main- an endothermic curve comprising an endothermic peak at

tained at a temperature of 60° C. and a humidity level of 5 about 141.5° C. in a thermogravimetric or differential

100%, thermal analysis (heating rate 5° C./min); and
wherein the anhydrous aripiprazole crystals have one or an endothermic curve comprising an endothermic peak at

more of the folloiving properties: about 140.7° C. in a differential scanning calorimetry
a powder x-ray diffraction spectrum comprising character- analysis (heating rate 5° C./min).

istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, 10 166. The method according to claim 165, wherein the

using a Cu Ku x-ray; anhydrous aripiprazole crystals have a powder x-ray diffrac-
an infrared absorption spectrum comprising infrared tion spectrum comprising characteristic peaks at 20=11.0°,

absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ku x-ray.
1173, 960, and 779 cm-' on the IR (KBr) spectrum; 15

167. The method according to claim 165, wherein the
an endothermic curve comprising an endothermic peak at anhydrous aripiprazole crystals have an infrared absorption

about 141.5° C. in a thermogravimetric or differential spectrum comprising infrared absorption bands at 2945,
thermal analysis (heating rate 5° C./min); and 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm' on

an endothermic curve comprising an endothenrdc peak at the IR (KBr) spectrum.
about 140.7° C. in a differential scanning calorimetry 20 168. The method according to claim 165, wherein the
analysis (heating rate 5° C./min). anhydrous aripiprazole crystals have an endothermic curve

160. The method according to claim 159, wherein the comprising an endothermic peak at about 141.5° C. in a

anhydrous aripiprazole crystals have a powder x-ray diffrac- thermogravimetric or differential thermal analysis (heating
tion spectrum comprising characteristic peaks at 20=11.0°, rate 5° C./rnin).
16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ku x-ray. 25 169. The method according to claim 165, wherein the

161. The method according to claim 159, wherein the anhydrous aripiprazole crystals have an endothermic curve

anhydrous aripiprazole crystals have an infrared absorption comprising an endothermic peak at about 140.7° C. in a

spectrum comprising infrared absorption bands at 2945, differential scanning calorimetry analysis (heating rate 5°

2812 1678, 1627, 1448, 1377, 1173, 960, and 779 cm' on C./min).
the IR (KBr) spectrum.

30 170. A method for the treatment ofanxiety, depression, or

mania which comprises administering to a patient in need162. The method according to claim 159, wherein the
thereof an effective amount of anhydrous aripiprazole crys-anhydrous aripiprazole crystals have an endothermic curve tals having low hygroscopicity, wherein said low hygroscop-comprising an endothermic peak at about 141.5° C. in a..Icily is defined as a moisture content of 0.40% or less when

themiogravimetric or differential thermal analysis (heating 35 the anhydrous aripiprazole crystals are placed for 24 hours in
rate 5° C./min). a dessicator maintained at a temperature of 60° C. and a

163. The method according to claim 159, wherein the humidity level of 100%,
anhydrous aripiprazole crystals have an endothermic curve wherein the anhydrous aripiprazole crystals have a powder
comprising an endothermic peak at about 140.7° C. in a x-ray diffraction spectrum which is substantially the
differential scanning calorimetry analysis (heating rate 50 40 same as the powder x-ray diffraction spectrum shown in
C./min). FIG. 5 using a Cu Ku x-ray.

164. A method for the treatment ofbipolar disorder which 171. A method for the treatment ofanxiety, depression, or

comprises administering to a patient in need thereof a unit mania which comprises administering to a patient in need
dose comprising from about 1 milligram to about 100 milli- thereof an effective amount of anhydrous aripiprazole crys-
grams of anhydrous aripiprazole crystals having low hygro- 45 tals having low hygroscopicity, wherein said low hygroscop-
scopicity, wherein said low hygroscopicity is defined as a icity is defined as a moisture content of 0.10% or less when
moisture content of0.10% or less when the anhydrous arip- the anhydrous aripiprazole crystals are placed for 24 hours in
iprazole crystals are placed for 24 hours in a dessicator main- a dessicator maintained at a temperature of 60° C. and a

tained at a temperature of 60° C. and a humidity level of humidity level of 100%,
100%, so wherein the anhydrous aripiprazole crystals have one or

wherein the anhydrous aripiprazole crystals have a powder more of the following properties:
x-ray diffraction spectrum which is substantially the a powderx-ray diffraction spectrum comprising character-
same as the powder x-ray diffraction spectrum shown in istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
FIG. 5 using a Cu Ku x-ray. using a Cu Ku x-ray;

165. A method for the treatment ofanxiety, depression, or 55 an infrared absorption spectrum comprising infrared
mania which comprises administering to a patient in need absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,
thereof an effective amount of anhydrous aripiprazole crys- 1173, 960, and 779 clic' on the IR (KBr) spectrum;
tals having low hygroscopicity, wherein said low hygroscop- an endothermic curve comprising an endothermic peak at

icity is defined as a moisture content of 0.40% or less when about 141.5° C. in a thermogravimetric or differential
the anhydrous aripiprazole crystals are placed for 24 hours in 60 thermal analysis (heating rate 5° C./min); and
a dessicator maintained at a temperature of 60° C. and a an endothermic curve comprising an endothermic peak at

humidity level of 100%, about 140.7° C. in a differential scanning calorimetry
wherein the anhydrous aripiprazole crystals have one or analysis (heating rate 5° C./min).

more of the following properties: 172. The method according to claim 171, wherein the
a powder x-ray diffraction spectrum comprising character- 65 anhydrous aripiprazole crystals have a powder x-ray diffrac-

istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, tion spectrum comprising characteristic peaks at 20=11.0°,
using a Cu Ku x-ray; 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ku x-ray.

Copy provided by USPTO from the PIRS Image Database on 08/1



08/10/2016

Case 1:16-cv-05400-JBS-KMW Document 1-3 Filed 09/02/16 Page 79 of 89 PagelD: 91

US 9,359,302 B2
65 66

173. The method according to claim 171, wherein the comprising an endothermic peak at about 140.7° C. in a

anhydrous aripiprazole mystals have an infrared absorption differential scanning calorimetry analysis (heating rate 5°

spectrum comprising infrared absorption bands at 2945, C./rain).
2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cniT' on 182. A method for the treatment ofanxiety, depression, or

the IR (KBr) spectrum. 5 mania which comprises administering to a patient in need
174. The method according to claim 171, wherein the thereof from about 0.1 milligrams to about 10 milligrams of

anhydrous aripiprazole crystals have an endothermic curve anhydrous aripiprazole crystals having low hygroscopicity
comprising an endothermic peak at about 141.5° C. in a per 1 kg of body weight, wherein said low hygroscopicity is

defined as a moisture content of 0.40% or less when thethermogravimetric or differential thermal analysis (heating
rate 5° C./min). io anhydrous aripiprazole crystals are placed for 24 hours in a

des sicator maintained at a temperature of60° C. and a humid-
175. The method according to claim 171, wherein the

ity level of 1130%,anhydrous aripiprazole crystals have an endothermic curve wherein the anhydrous aripiprazole crystals have a powdercomprising an endothermic peak at about 140.7° C. in a
x-ray diffraction spectrum which is substantially the

differential scanning calorimetry analysis (heating rate 5°
15 same as the powder x-ray diffraction spectrum shown in

C./rain). FIG. 5 using a Cu Ka x-ray.
176. A method for the treatment ofanxiety, depression, or 183. A method for the treatment ofanxiety, depression, or

mania which comprises administering to a patient in need mania which comprises administering to a patient in need
thereof an effective amount of anhydrous aripiprazole crys- thereof from about 0.1 milligrams to about 10 milligrams of
tals having low hygroscopicity, wherein said low hygroscop- 20 anhydrous aripiprazole crystals having low hygroscopicity
icity is defined as a moisture content of 0.10% or less when per 1 kg of body weight, wherein said low hygroscopicity is
the anhydrous aripiprazole crystals are placed for 24 hours in defined as a moisture content of 0.10% or less when the
a dessicator maintained at a temperature of 60° C. and a anhydrous aripiprazole crystals are placed for 24 hours in a

humidity level of 100%, des sicator maintained at a temperature of60° C. and a humid-
wherein the anhydrous aripiprazole crystals have a powder 25 ity level of 100%,

x-ray diffraction spectrum which is substantially the wherein the anhydrous aripiprazole crystals have one or

same as the powder x-ray diffraction spectrum shown in more of the following properties:
FIG. 5 using a Cu Ka x-ray. a powder x-raydiffraction spectrum comprising character-

177. A method for the treatment ofanxiety, depression, or istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
mania which comprises administering to a patient in need 30 using a Cu Ka x-ray;
thereof from about 0.1 milligrams to about 10 milligrams of an infrared absorption spectrum comprising infrared
anhydrous aripiprazole crystals having low hygroscopicity absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,
per 1 kg of body weight, wherein said low hygroscopicity is 1173, 960, and 779 cm' on the IR (KBr) spectrum;
defined as a moisture content of 0.40% or less when the an endothermic curve comprising an endothemiic peak at

anhydrous aripiprazole crystals are placed for 24 hours in a 35 about 141.5° C. in a thermogravimetric or differential
dessicator maintained at a temperature of60° C. and a humid- thermal analysis (heating rate 5° C./min); and
ity luvel of 100%, an endothermic curve comprising an endothemiic peak at

wherein the anhydrous aripiprazole crystals have one or about 140.7° C. in a differential scanning calorimetry
more of the following properties: analysis (heating rate 5° C./min).

a powder x-ray diffraction spectrum comprising character- ao 184. The method according to claim 183, wherein the
istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, anhydrous aripiprazole crystals have a powder x-ray diffrac-
using a Cu Ka x-ray; tion spectrum comprising characteristic peaks at 20=11.0°,

an infrared absorption spectrum comprising infrared 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray.
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, 185. The method according to claim 183, wherein the
1173, 960, and 779 cm-1 on the IR (KBr) spectrum; 45 anhydrous aripiprazole crystals have an infrared absorption

an endothermic curve comprising an endothermic peak at spectrum comprising infrared absorption bands at 2945,
about 141.5° C. in a thermogravimetric or differential 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-"' on

thermal analysis (heating rate 5° C./min); and the IR (KBr) spectrum.
an endothermic curve comprising an endothermic peak at 186. The method according to claim 183, wherein the

about 140.7° C. in a differential scanning calorimetry so anhydrous aripiprazole crystals have an endothermic curve

analysis (heating rate 5° C./min). comprising an endothermic peak at about 141.5° C. in a

178. The method according to claim 177, wherein the thermogravimetric or differential thermal analysis (heating
anhydrous aripiprazole crystals have a powder x-ray diffrac- rate 5° C./rain).
tion spectrum comprising characteristic peaks at 20=11.0°, 187. The method according to claim 183, wherein the
16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray. 55 anhydrous aripiprazole crystals have an endothermic curve

179. The method according to claim 177, wherein the comprising an endothermic peak at about 140.7° C. in a

anhydrous aripiprazole crystals have an infrared absorption differential scanning calorimetry analysis (heating rate 5°
spectrum comprising infrared absorption bands at 2945, C./min).
2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-' on 188. A method for the treatment ofanxiety, depression, or

the IR (KBr) spectrum. 60 mania which comprises administering to a patient in need
180. The method according to claim 177, wherein the thereof from about 0.1 milligrams to about 10 milligrams of

anhydrous aripiprazole crystals have an endothermic curve anhydrous aripiprazole crystals having low hygroscopicity
comprising an endothermic peak at about 141.5° C. in a per 1 kg ofbody weight, wherein said low hygroscopicity is
thermogravimetric or differential thermal analysis (heating defined as a moisture content of 0.10% or less when the
rate 5° C./rain). 65 anhydrous aripiprazole crystals are placed for 24 hours in a

181. The method according to claim 177, wherein the dessicator maintained at a temperature of60° C. and a humid-
anhydrous aripiprazole crystals have an endothermic curve ity level of 100%,
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wherein the anhydrous aripiprazole crystals have a powder anhydrous aripiprazole crystals are placed for 24 hours in a

x-ray diffraction spectrum which is substantially the dessicator maintained at a temperature of60° C. and a humid-
same as the powder x-ray diffraction spectrum shown in ity level of 100%,
FIG. 5 using a Cu Ka x-ray. wherein the anhydrous aripiprazole crystals have one or

189. A method for the treatment ofanxiety, depression, or 5 more of the following properties:
mania which comprises administering to a patient in need a powder x-ray diffraction spectrum comprising character-

thereof a unit dose comprising from about 1 milligram to istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
about 100 milligrams ofanhydrous aripiprazole crystals hav- using a Cu Ko, x-ray;

ing low hygroscopicity, wherein said low hygroscopicity is an infrared absorption spectrum comprising infrared
ro absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377,defined as a moisture content of 0.40% or less when the

1173, 960, and 779 cm-1 on the IR (KBr) spectrum;anhydrous aripiprazole crystals are placed for 24 hours in a
an endothermic curve comprising an endothermic peak at

dessicator maintained at a temperature of60° C. and a humid- about 141.5° C. in a thermogravimetric or differential
ity level of 100%, thermal analysis (heating rate 5° C./min); and

wherein the anhydrous aripiprazole crystals have one or 15 an endothermic curve comprising an endothermic peak at
more of the following properties: about 140.7° C. in a differential scanning calorimetry

a powder x-ray diffraction spectrum comprising character- analysis (heating rate 5° C./min).
istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, 196. The method according to claim 195, wherein the
using a Cu Ka x-ray; anhydrous aripiprazole crystals have a powder x-ray diffrac-

an infrared absorption spectrum comprising infrared 20 tion spectrum comprising characteristic peaks at 20=11.0°,
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray.
1173, 960, and 779 cm-1 on the IR (KBr) spectrum; 197. The method according to claim 195, wherein the

an endothermic curve comprising an endothemfic peak at anhydrous aripiprazole crystals have an infrared absorption
about 141.5° C. in a thermogravimetric or differential spectrum comprising infrared absorption bands at 2945,
thermal analysis (heating rate 5° C./min); and 25 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on

an endothermic curve comprising an endotheimic peak at the IR (KBr) spectrum.
about 140.7° C. in a differential scanning calorimetry 198. The method according to claim 195, wherein the

analysis (heating rate 5° C./min). anhydrous aripiprazole crystals have an endothermic curve

190. The method according to claim 189, wherein the comprising an endothermic peak at about 141.5° C. in a

30 thermogravimetric or differential thermal analysis (heatinganhydrous aripiprazole crystals have a powder x-ray diffrac-
rate 5° C./min).tion spectrum comprising characteristic peaks at 20=11.0°, 199. The method according to claim 195, wherein the

16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray. anhydrous aripiprazole crystals have an endothermic curve
191. The method according to claim 189, wherein the comprising an endothennic peak at about 140.7° C. in a

anhydrous aripiprazole crystals have an infrared absorption 35 differential scanning calorimetry analysis (heating rate 5°
spectrum comprising infrared absorption bands at 2945, C./
2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on 200. A method for the treatment ofanxiety, depression, or
the IR (KBr) spectrum. mania which comprises administering to a patient in need

192. The method according to claim 189, wherein the thereof a unit dose comprising from about 1 milligram to

anhydrous aripiprazole crystals have an endothermic curve 40 about 100 milligrams ofanhydrous aripiprazole crystals hav-
comprising an endothermic peak at about 141.5° C. in a ing low hygroscopicity, wherein said low hygroscopicity is
thermogravimetric or differential thermal analysis (heating defined as a moisture content of 0.10% or less when the
rate 5° C./min). anhydrous aripiprazole crystals are placed for 24 hours in a

193. The method according to claim 189, wherein the dessicator maintained at a temperature of60° C. and a humid-
anhydrous aripiprazole crystals have an endothermic curve 45 ity level of 100%,
comprising an endothermic peak at about 140.7° C. in a wherein the anhydrous aripiprazole crystals have a powder
differential scanning calorimetry analysis (heating rate 5° x-ray diffraction spectrum which is substantially the

C./min). same as the powderx-ray diffraction spectrum shown in
194. A method for the treatment of anxiety, depression, or FIG. 5 using a Cu Ka x-ray.

mania which comprises administering to a patient in need so 201.A method forthe treatmentofautism whichcomprises
thereof a unit dose comprising from about 1 milligram to administering to a patient inneed thereofan effective amount
about 100 milligrams ofanhydrous aripiprazole crystals hav- of anhydrous aripiprazole crystals having low hygroscopic-
ing low hygroscopicity, wherein said low hygroscopicity is ity, wherein said low hygroscopicity is defined as a moisture
defined as a moisture content of 0.40% or less when the content of 0.40% or less when the anhydrous aripiprazole
anhydrous aripiprazole crystals are placed for 24 hours in a 55 crystals are placed for 24 hours in a dessicator maintained at

dessicator maintained at a temperature of60° C. and a humid- a temperature of 60° C. and a humidity level of 100%,
ity level of 100%, wherein the anhydrous aripiprazole crystals have one or

wherein the anhydrous aripiprazole crystals have a powder more of the following properties:
x-ray diffraction spectrum which is substantially the a powder x-ray diffraction spectrum comprising character-
same as the powder x-ray diffraction spectrum shown in 60 istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
FIG. 5 using a Cu Ka x-ray. using a Cu Ka x-ray;

195. A method for the treatment ofanxiety, depression, or an infrared absorption spectrum comprising infrared
mania which comprises administering to a patient in need absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,
thereof a unit dose comprising from about 1 milligram to 1173, 960, and 779 cm-1 on the IR (KBr) spectrum;
about 100 milligrams ofanhydrous aripiprazole crystals hay- 65 an endothermic curve comprising an endothermic peak at

ing low hygroscopicity, wherein said low hygroscopicity is about 141.5° C. in a thermogravimetric or differential
defined as a moisture content of 0.10% or less when the thermal analysis (heating rate 5° C./min); and
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an endothermic curve comprising an endothermic peak at comprising an endothermic peak at about 141.5° C. in a

about 140.7° C. in a differential scanning calorimetry thermogravimetric or differential thermal analysis (heating
analysis (heating rate 5° C./min). rate 5° C./min).

202. The method according to claim 201, wherein the 211. The method according to claim 207, wherein the
anhydrous aripiprazole crystals have a powder x-ray diffrac- 5 anhydrous aripiprazole crystals have an endothermic curve

tion spectrum comprising characteristic peaks at 20=11.0°, comprising an endothermic peak at about 140.7° C. in a

16.6°, 19.3°, 20.3°, and 22.1°, using a Cu K„ x-ray. differential scanning calorimetry analysis (heating rate 5°
203. The method according to claim 201, wherein the C./min).

anhydrous aripiprazole crystals have an infrared absorption 212. A method forthe treatment ofautism whichcomprises
spectrum comprising infrared absorption bands at 2945, 1° administering to a patient inneed thereofan effective amount

2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-I on of anhydrous aripiprazole crystals having low hygroscopic-
the IR (KBr) spectrum. ity, wherein said low hygroscopicity is defined as a moisture

204. The method according to claim 201, wherein the content of 0.10% or less when the anhydrous aripiprazole
anhydrous aripiprazole crystals have an endothermic curve

is crystals are placed for 24 hours in a dessicator maintained at

comprising an endothermic peak at about 141.5° C. in a a temperature of60° C. and a humidity level of 100%,
thermogravimetric or differential thermal analysis (heating wherein the anhydrous aripiprazole crystals have a powder
rate 5° Cfrain). x-ray diffraction spectrum which is substantially the

205. The method according to claim 201, wherein the same as the powderx-ray diffraction spectrum shown in
anhydrous aripiprazole crystals have an endothermic curve 20 FIG. 5 using a Cu K“ x-ray.
comprising an endothermic peak at about 140.7° C. in a 213. Amethod for the treatment ofautism which comprises
differential scanning calorimetry analysis (heating rate 5° administering to a patient in need thereof from about 0.1

milligrams to about 10 milligrams ofanhydrous aripiprazole
206.A method for the treatmentofautism which comprises crystals having low hygroscopicity per 1 kg ofbody weight,

administering to a patient in need thereofan effective amount 25 wherein said low hygroscopicity is defined as a moisture
of anhydrous aripiprazole crystals having low hygroscopic- content of 0.40% or less when the anhydrous aripiprazole
ity, wherein said low hygroscopicity is defined as a moisture crystals are placed for 24 hours in a dessicator maintained at

content of 0.40% or less when the anhydrous aripiprazole a temperature of60° C. and a humidity level of 100%,
crystals are placed for 24 hours in a dessicator maintained at wherein the anhydrous aripiprazole crystals have one or

a temperature of 60° C. and a humidity level of 100%, 30 more of the following properties:
a powder x-ray diffraction spectrum comprising character-wherein the anhydrous aripiprazole crystals have a powder istic peaks

x-ray diffraction spectrum which is substantially the
using a Cu x-ray;

same as the powder x-ray diffraction spectrum shown in
an infrared absorption spectrum comprising infrared

FIG. 5 using a Cu Kc, x-ray. 35 absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,267.A method for the treatmentofantism which comprises 1173, 960, and 779 cm-1 on the IR (KBr) spectrum;administering to a patient inneed thereofan effective amount
an endothermic curve comprising an endothermic peak at

of anhydrous aripiprazole crystals having low hygroscopic- about 141.5° C. in a thermogravimetric or differential
ity, wherein said low hygroscopicity is defined as a moisture thermal analysis (heating rate 5° C./min); and
content of 0.10% or less when the anhydrous aripiprazole 40 an endothermic curve comprising an endothermic peak at

crystals are placed for 24 hours in a dessicator maintained at about 140.7° C. in a differential scanning calorimetry
a temperature of 60° C. and a humidity level of 100%, analysis (heating rate 5° C./min).

wherein the anhydrous aripiprazole crystals have one or 214. The method according to claim 213, wherein the
more of the following properties: anhydrous aripiprazole crystals have a powder x-ray diffrac-

a powder x-ray diffraction spectrum comprising character- 45 tion spectrum comprising characteristic peaks at 20=11.00,
istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray.
using a Cu K,, x-ray; 215. The method according to claim 213, wherein the

an infrared absorption spectrum comprising infrared anhydrous aripiprazole crystals have an infrared absorption
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, spectrum comprising infrared absorption bands at 2945,
1173, 960, and 779 cm-I on the IR (KBr) spectrum; so 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-I on

an endothermic curve comprising an endothermic peak at the IR (KBr) spectrum.
about 141.5° C. in a thermogravimetric or differential 216. The method according to claim 213, wherein the
thermal analysis (heating rate 5° C./min); and anhydrous aripiprazole crystals have an endothermic curve

an endothermic curve comprising an endothermic peak at comprising an endothermic peak at about 141.5° C. in a

about 140.7° C. in a differential scanning calorimetry 55 thermogravimetric or differential thermal analysis (heating
analysis (heating rate 5° C./min). rate 5° C./min).

208. The method according to claim 207, wherein the 217. The method according to claim 213, wherein the
anhydrous aripiprazole crystals have a powder x-ray diffrac- anhydrous aripiprazole crystals have an endothermic curve

tion spectrum comprising characteristic peaks at 20=11.0°, comprising an endothermic peak at about 140.7° C. in a

16.6°, 19.3°, 20.3°, and 22.1°, using a Cu K,, x-ray. 60 differential scanning calorimetry analysis (heating rate 5°
209. The method according to claim 207, wherein the C./min).

anhydrous aripiprazole crystals have an infrared absorption 218. Amethod for the treatment ofautism which comprises
spectrum comprising infrared absorption bands at 2945, administering to a patient in need thereof from about 0.1
2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm.- on milligrams to about 10 milligrams ofanhydrous aripiprazole
the IR (KBr) spectrum. 65 crystals having low hygroscopicity per 1 kg of body weight,

210. The method according to claim 207, wherein the wherein said low hygroscopicity is defined as a moisture
anhydrous aripiprazole crystals have an endothermic curve content of 0.40% or less when the anhydrous aripiprazole
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crystals are placed for 24 hours in a dessicator maintained at wherein the anhydrous aripiprazole crystals have one or

a temperature of 60° C. and a humidity level of 100%, more of the following properties:
wherein the anhydrous aripiprazole crystals have a powder a powder x-ray diffraction spectrum comprising character-

x-ray diffraction spectrum which is substantially the istic peaks at 20=11.00, 16.6°, 19.3°, 20.3°, and 22.1°,
same as the powder x-ray diffraction spectrum shown in 5 using a Cu Kr, x-ray;
FIG. 5 using a Cu Kr, x-ray. an infrared absorption spectrum comprising infrared

219. A method for the treatment ofautism which comprises absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,
administering to a patient in need thereof from about 0.1 1173, 960, and 779 cm-1 on the IR (KBr) spectrum;
milligrams to about 10 milligrams ofanhydrous aripiprazole an endothermic curve comprising an endothermic peak at

crystals having low hygroscopicity per 1 kg of body weight, ro about 141.5° C. in a thermogravimetric or differential
wherein said low hygroscopicity is defined as a moisture thermal analysis (heating rate 5° C./min); and
content of 0.10% or less when the anhydrous aripiprazole an endothermic curve comprising an endothermic peak at

crystals are placed for 24 hours in a dessicator maintained at about 140.7° C. in a differential scanning calorimetry
a temperature of 60° C. and a humidity level of 100%, analysis (heating rate 5° Cirnin).

wherein the anhydrous aripiprazole crystals have one or 15 226. The method according to claim 225, wherein the
more of the following properties: anhydrous aripiprazole crystals have a powder x-ray diffrac-

a powder x-ray diffraction spectrum comprising character- tion spectrum comprising characteristic peaks at 20=11.0°,
istic peaks at 20=11.00, 16.6°, 19.3°, 20.3°, and 22.1°, 16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Kr, x-ray.
using a Cu Kr, x-ray; 227. The method according to claim 225, wherein the

an infrared absorption spectrum comprising infrared 20 anhydrous aripiprazole crystals have an infrared absorption
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, spectrum comprising infrared absorption bands at 2945,
1173, 960, and 779 cm-1 on the IR (KBr) spectrum; 2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cni-1 on

an endothermic curve comprising an endothermic peak at the IR (KBr) spectrum.
about 141.5° C. in a thermogravimetric or differential 228. The method according to claim 225, wherein the
thermal analysis (heating rate 5° C./min); and 25 anhydrous aripiprazole crystals have an endothermic curve

an endothermic curve comprising an endothermic peak at comprising an endothermic peak at about 141.5° C. in a

about 140.7° C. in a differential scanning calorimetry thermogravimetric or differential thermal analysis (heating
analysis (heating rate 5° C./min). rate 5° Cfrain).

220. The method according to claim 219, wherein the 229. The method according to claim 225, wherein the

anhydrous aripiprazole crystals have a powder x-ray diffrac- 30 anhydrous aripiprazole crystals have an endothermic curve

tion spectrum comprising characteristic peaks at 20=11.00, comprising an endothermic peak at about 140.7° C. in a

16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Kr, x-ray. differential scanning calorimetry analysis (heating rate 5°
221. The method according to claim 219, wherein the Cimin).

anhydrous aripiprazole crystals have an infrared absorption 230. Amethod for the treatmentofautismwhich comprises
spectrum comprising infrared absorption bands at 2945, 35 administering to a patient in need thereof a unit dose com-

2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on prising from about 1 milligram to about 100 milligrams of
the IR (KBr) spectrum. anhydrous aripiprazole crystals having low hygroscopicity,

222. The method according to claim 219, wherein the wherein said low hygroscopicity is defined as a moisture

anhydrous mipiprazole crystals have an endothermic curve content of 0.40% or less when the anhydrous aripiprazole
comprising an endothermic peak at about 141.5° C. in a 40 crystals are placed for 24 hours in a dessicator maintained at

themiogravimetric or differential thermal analysis (heating a temperature of60° C. and a humidity level of 100%,
rate 5° C./min). wherein the anhydrous aripiprazolecrystals have a powder

223. The method according to claim 219, wherein the x-ray diffraction spectrum which is substantially the

anhydrous aripiprazole crystals have an endothermic curve same as the powder x-ray diffraction spectrum shown in

comprising an endothermic peak at about 140.7° C. in a 45 FIG. 5 using a Cu Kr, x-ray.
differential scanning calorimetry analysis (heating rate 50 231.Amethod for the treatmentofautism whichcomprises
C./min). administering to a patient in need thereof a unit dose com-

224. Amethod for the treatmentofautism which comprises prising from about 1 milligram to about 100 milligrams of

administering to a patient in need thereof from about 0.1 anhydrous aripiprazole crystals having low hygroscopicity,
milligrams to about 10 milligrams ofanhydrous aripiprazole so wherein said low hygroscopicity is defined as a moisture

crystals having low hygroscopicity per 1 kg of body weight, content of 0.10% or less when the anhydrous aripiprazole
wherein said low hygroscopicity is defined as a moisture crystals are placed for 24 hours in a dessicator maintained at

content of 0.10% or less when the anhydrous aripiprazole a temperature of60° C. and a humidity level of 100%,
crystals are placed for 24 hours in a dessicator maintained at wherein the anhydrous aripiprazole crystals have one or

a temperature of 60° C. and a humidity level of 100%, 55 more of the following properties:
wherein the anhydrous aripiprazole crystals have a powder a powder x-raydiffraction spectrum comprising character-

x-ray diffraction spectrum which is substantially the istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
same as the powder x-ray diffraction spectrum shown in using a Cu Ka x-ray;
FIG. 5 using a Cu Kr, x-ray. an infrared absorption spectrum comprising infrared

225.A method for the treatment ofautism which comprises 60 absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,
administering to a patient in need thereof a unit dose com- 1173, 960, and 779 cm-1 on the IR (KBr) spectrum;
prising from about 1 milligram to about 100 milligrams of an endothermic curve comprising an endothermic peak at

anhydrous aripiprazole crystals having low hygroscopicity, about 141.5° C. in a thermogravimetric or differential
wherein said low hygroscopicity is defined as a moisture thermal analysis (heating rate 5° C./min); and

content of 0.40% or less when the anhydrous aripiprazole 65 an endothermic curve comprising an endothermic peak at

crystals are placed for 24 hours in a dessicator maintained at about 140.7° C. in a differential scanning calorimetry
a temperature of 60° C. and a humidity level of 100%, analysis (heating rate 5° Cimin).
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232. The method according to claim 231, wherein the 240. The kit according to claim 237, wherein the anhydrous
anhydrous aripiprazole crystals have a powder x-ray diffrac- aripiprazole crystals have an endothermic curve comprising
tion spectrum comprising characteristic peaks at 20=11.00, an endothermic peak at about 141.5° C. ina thermogravimet-
16.6°, 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray. ric or differential thermal analysis (heating rate 5° Clmin).

233. The method according to claim 231, wherein the 5 241. The kit according to claim 237, whereinthe anhydrous
anhydrous aripiprazole crystals have an infrared absorption aripiprazole crystals have an endothermic curve comprising
spectrum comprising infrared absorption bands at 2945, an endothermic peak at about 140.7° C. in a differential

2812, 1678, 1627, 1448, 1377, 1173, 960, and 779 cm-1 on scanning calorimetry analysis (heating rate 5° C./min).
242. A kit comprising:the IR (KBr) spectrum.

io a pharmaceutical composition comprising anhydrous arip-234. The method according to claim 231, wherein the
iprazole crystals having low hygroscopicity in an

anhydrous aripiprazole crystals have an endothermic curve
amount effective to treat schizophrenia and at least one

comprising an endothermic peak at about 141.5° C. in a pharmaceutically acceptable carrier, and
thermogravimetric or differential thermal analysis (heating instructions for using the pharmaceutical composition to
rate 5° Clmin). 15 treat schizophrenia,

235. The method according to claim 231, wherein the wherein said low hygroscopicity is defined as a moisture
anhydrous aripiprazole crystals have an endothermic curve content of 0.40% or less when the anhydrous aripipra-
comprising an endothermic peak at about 140.7° C. in a zole crystals are placed for 24 hours in a dessicator
differential scanning calorimetry analysis (heating rate 5° maintained at a temperature of 60° C. and a humidity
Cimin). 20 level of 100%,

236.Amethod for the treatmentofautism which comprises wherein the anhydrous aripiprazole crystals have a powder
administering to a patient in need thereof a unit dose com- x-ray diffraction spectrum which is substantially the

prising from about 1 milligram to about 100 milligrams of same as the powder x-ray diffraction spectrum shown in

anhydrous aripiprazole crystals having low hygroscopicity, FIG. 5 using a Cu Ka x-ray.
wherein said low hygroscopicity is defined as a moisture 25 243. A kit comprising:
content of 0.10% or less when the anhydrous aripiprazole a pharmaceutical composition comprising anhydrous arip-
crystals are placed for 24 hours in a dessicator maintained at iprazole crystals having low hygroscopicity in an

a temperature of 60° C. and a humidity level of 100%, amount effective to treat schizophrenia and at least one

wherein the anhydrous aripiprazole crystals have a powder pharmaceutically acceptable carrier, and

x-ray diffraction spectrum which is substantially the 30 instructions for using the pharmaceutical composition to

same as the powder x-ray diffraction spectrum shown in treat schizophrenia,
FIG. 5 using a Cu Ka x-ray. wherein said low hygroscopicity is defined as a moisture

237. A kit comprising: content of 0.10% or less when the anhydrous aripipra-
a pharmaceutical composition comprising anhydrous arip- zole crystals are placed for 24 hours in a dessicator

iprazole crystals having low hygroscopicity in an 35 maintained at a temperature of 60° C. and a humidity
amount effective to treat schizophrenia and at least one level of 100%,
pharmaceutically acceptable carrier, and wherein the anhydrous aripiprazole crystals have one or

instructions for using the pharmaceutical composition to more of the following properties:
treat schizophrenia, a powder x-raydiffraction spectrumcomprising character-

wherein said low hygroscopicity is defined as a moisture 40 istic peaks at 20=11.0°, 16.6°, 19.3°, 20.3°, and 22.1°,
content of0.40% or less when the anhydrous aripipra- using a Cu Ka x-ray;
zole crystals are placed for 24 hours in a dessicator an infrared absorption spectrum comprising infrared
maintained at a temperature of 60° C. and a humidity absorptionbands at 2945, 2812, 1678, 1627, 1448, 1377,
level of 100%, 1173, 960, and 779 cm-1 on the IR (KBr) spectrum;

wherein the anhydrous aripiprazole crystals have one or 45 an endothermic curve comprising an endothermic peak at

more of the following properties: about 141.5° C. in a thermogravimetric or differential
a powder x-ray diffraction spectrum comprising character- thermal analysis (heating rate 5° Cimin); and

istic peaks at 20=11.00, 16.6°, 19.3°, 20.3°, and 22.1°, an endothermic curve comprising an endothermic peak at

using a Cu Ka x-ray; about 140.7° C. in a differential scanning calorimetry
an infrared absorption spectrum comprising infrared 50 analysis (heating rate 5° C./min).

absorption bands at 2945, 2812, 1678, 1627, 1448, 1377, 244. The kit according to claim243, whereinthe anhydrous
1173, 960, and 779 crn-1 on the IR (KBr) spectrum; aripiprazole crystals have a powder x-ray diffraction spec-

an endothermic curve comprising an endothermic peak at trum comprising characteristic peaks at 26=11.00, 16.6°,
about 141.5° C. in a thermogravimetric or differential 19.3°, 20.3°, and 22.1°, using a Cu Ka x-ray.
thermal analysis (heating rate 5° CJmin); and 55 245. The kit accordingto claim243, whereinthe anhydrous

an endothermic curve comprising an endothermic peak at aripiprazole crystals have an infrared absorption spectrum
about 140.7° C. in a differential scanning calorimetry comprising infrared absorption bands at 2945, 2812, 1678,
analysis (heating rate 5° Clmin). 1627, 1448, 1377, 1173, 960, and 779 cm-1 on the IR (KBr)

238. Thekit according to claim 237, wherein the anhydrous spectrum.
aripiprazole crystals have a powder x-ray diffraction spec- 60 246. The kit accordingto claim 243, whereinthe anhydrous
tram comprising characteristic peaks at 20=11.0°, 16.6°, aripiprazole crystals have an endothermic curve comprising
19.3°, 20.3°, and 22.1°, using a Cu lc x-ray. an endothermic peak at about 141.5° C. ina thermogravimet-

239. The kit according to claim 237, wherein the anhydrous ric or differential thermal analysis (heating rate 5° Cimin).
aripiprazole crystals have an infrared absorption spectrum 247. The kitaccording to claim 243, whereinthe anhydrous
comprising infrared absorption bands at 2945, 2812, 1678, 65 aripiprazole crystals have an endothermic curve comprising
1627, 1448, 1377, 1173, 960, and 779 cm-1 on the IR (KBr) an endothermic peak at about 140.7° C. in a differential

spectrum. scanning calorimetry analysis (heating rate 5° C./min).
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248. A kit comprising: ofsaid Anhydrous Aripiprazole Crystals B in a 20 mLn-hex-
a pharmaceutical composition comprising anhydrous arip- ane solution of0.5 g soy lecithin.

iprazole crystals having low hygroscopicity in an 261. AnhydrousAripiprazole Crystals B having low hygro-
amount effective to treat schizophrenia and at least one scopicity prepared by a process comprising heating Hydrate
pharmaceutically acceptable carrier, and 5 A ofaripiprazole,

instructions for using the pharmaceutical composition to wherein said low hygroscopicity is defined as a moisture
treat schizophrenia, content of0.40% or less when the Anhydrous Aripipra-

wherein said low hygroscopicity is defined as a moisture zole Crystals B are placed for 24 hours in a dessicator
content of 0.10% or less when the anhydrous aripipra- maintained at a temperature of 60° C. and a humidity
zole crystals are placed for 24 hours in a dessicator 10 level of 100%.
maintained at a temperature of 60° C. and a humidity 262. The Anhydrous Aripiprazole Crystals B according to

level of 100%, claim 261, whereinsaid process comprises heating Hydrate A
wherein the anhydrous aripiprazole crystals have a powder ofaripiprazole at 90-125° C. for about 3-50 hours.

x-ray diffraction spectrum which is substantially the 263. The Anhydrous Aripiprazole Crystals B according to

same as the powder x-ray diffraction spectrum shown in 15 claim 261, wherein said process comprises heating Hydrate A
FIG. 5 using a Cu Ka x-ray. ofaripiprazole at 100° C. for about 18 hours.

249. AnhydrousAripiprazole Crystals B having low hygro- 264. The Anhydrous Aripiprazole Crystals B according to

scopicity, wherein said low hygroscopicity is defined as a claim261, wherein said process comprisesheating Hydrate A
moisture content of0.40% or less when the Anhydrous Arip- ofaripiprazole at 100° C. for about 24 hours.

iprazole Crystals B are placed for 24 hours in a dessicator 20 265. The Anhydrous Aripiprazole Crystals B according to
maintained at a temperature of 60° C. and a humidity level of claim 261, wherein said process comprisesheating Hydrate A

100%, ofaripiprazole at 120° C. for about 3 hours.
wherein the Anhydrous Aripiprazole Crystals B have a 266. TheAnhydrous Aripiprazole Crystals B according to

mean particle size of 50 pm or less. claim261, wherein said process comprisesheating HydrateA
250. The Anhydrous Aripiprazole Crystals B according to 25 of aripiprazole for about 18 hours at 100° C. followed by

claim 249, wherein the mean particle size is measured using additional heating for about 3 hours at 120° C.
a laser diffraction particle size analyzer. 267. AnhydrousAripiprazole Crystals B having low hygro-

251. The Anhydrous Aripiprazole Crystals B according to scopicity prepared by a process comprising heating Hydrate
claim 249, wherein the mean particle size is measured using A ofaripiprazole,
a laser diffraction particle size analyzer by suspending 0.1 g 30 wherein said low hygroscopicity is defined as a moisture
ofsaid Anhydrous Aripiprazole Crystals B in a 20 mL n-hex- content of0.10% or less when the Anhydrous Aripipra-
ane solution of0.5 g soy lecithin. zole Crystals B are placed for 24 hours in a dessicator

252. The Anhydrous Aripiprazole Crystals B according to maintained at a temperature of 60° C. and a humidity
claim 249, wherein the Anhydrous Aripiprazole Crystals B level of 100%.
have a mean particle size of 30 pm or less. 35 268. TheAnhydrous Aripiprazole Crystals B according to

253. The Anhydrous Aripiprazole Crystals B according to claim267, wherein said process comprises heating HydrateA
claim 252, wherein the mean particle size is measured using ofaripiprazole at 90-125° C. for about 3-50 hours.
a laser diffraction iiarticle size analyzer. 269. The Anhydrous Aripiprazole Crystals B according to

254. The Anhydrous Aripiprazole Crystals B according to claim 267, whereinsaid process comprisesheating Hydrate A
claim 252, wherein the mean particle size is measured using ao ofaripiprazole at 100° C. for about 18 hours.
a laser diffraction particle size analyzer by suspending 0.1 g 270. The Anhydrous Aripiprazole Crystals B according to

ofsaid Anhydrous Aripiprazole Crystals B in a 20 mL n-hex- claim 267, whereinsaid process comprisesheating Hydrate A
ane solution of 0.5 g soy lecithin, ofaripiprazole at 100° C. for about 24 hours.

255. AnhydrousAripiprazole Crystals B having low hygro- 271. TheAnhydrous Aripiprazole Crystals B according to

scopicity, wherein said low hygroscopicity is defined as a 45 claim267, wherein said process comprises heating HydrateA
moisture content of0.10% or less when theAnhydrous Arip- ofaripiprazole at 120° C. for about 3 hours.

iprazole Crystals B are placed for 24 hours in a dessicator 272. TheAnhydrous Aripiprazole Crystals B according to

maintained at a temperature of60° C. and a humidity level of claim 267, whereinsaid process comprisesheating HydrateA
100%, wherein theAnhydrous Aripiprazole Crystals B have a of aripiprazole for about 18 hours at 100° C. followed by
mean particle size of 50 pm or less. so additional heating for about 3 hours at 120° C.

256. The Anhydrous Aripiprazole Crystals B according to 273. A pharmaceutical composition comprising Anhy-
claim 255, wherein the mean particle size is measured using drous Aripiprazole Crystals B having low hygroscopicity and
a laser diffraction particle size analyzer. at least one pharmaceutically acceptable carrier,

257. The Anhydrous Aripiprazole Crystals B according to wherein said low hygroscopicity is defined as a moisture
claim 255, wherein the mean particle size is measured using 55 content of0.40% or less when the Anhydrous Aripipra-
a laser diffraction particle size analyzer by suspending 0.1 g zole Crystals B are placed for 24 hours in a dessicator
ofsaid Anhydrous Aripiprazole Crystals B in a 20 mL n-hex- maintained at a temperature of 60° C. and a humidity
ane solution of0.5 g soy lecithin, level of 100%.

258. The Anhydrous Aripiprazole Crystals B according to 274. The pharmaceutical composition according to claim
claim 255, wherein the Anhydrous Aripiprazole Crystals B 60 273, wherein said pharmaceutical composition comprises
have a mean particle size of 30 pm or less. said Anhydrous Aripiprazole Crystals B in an amount effec-

259. The Anhydrous Aripiprazole Crystals B according to tive to treat schizophrenia.
claim 258, wherein the mean particle size is measured using 275. The pharmaceutical composition according to claim
a laser diffraction particle size analyzer. 273, wherein said pharmaceutical composition is in the form

260. The Anhydrous Aripiprazole Crystals B according to 65 ofa solid oral tablet.
claim 258, wherein the mean particle size is measured using 276. The pharmaceutical composition according to claim
a laser diffraction particle size analyzer by suspending 0.1 g 275, wherein said solid oral tablet has at least one dissolution
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rate selected from the group consisting of60% or more at pH 288. A method for the treatment of schizophrenia which
4.5 after 30 minutes, 70% or more at pH 4.5 after 60 minutes, comprises administering to a patient in need thereof from
and 55% or more at pH 5.0 after 60 minutes. about 0.1 milligrams to about 10 milligrams of Anhydrous

277. The pharmaceutical composition according to claim Aripiprazole Crystals B having low hygroscopicity per 1 kg
273, wherein said pharmaceutical composition is in the form s ofbody weight,
of an oral flashmelt tablet. wherein said low hygroscopicity is defined as a moisture

278. The pharmaceutical composition according to claim content of0.10% or less when the Anhydrous Aripipra-
277, wherein said oral flashmelt tablet has at least one disso- zole Crystals B are placed for 24 hours in a dessicator
lution rate selected from the group consisting of60% or more maintained at a temperature of 60° C. and a humidityat pH 4.5 after 30 minutes, 70% or more at pH 4.5 after 60 to level of 100%.
minutes, and 55% or more at pH 5.0 after 60 minutes.

289. A method for the treatment of schizophrenia which279. A pharmaceutical composition comprising Anhy- comprises administering to a patient in need thereof a unitdrousAripiprazole Crystals B having low hygroscopicity and
dose comprising from about 1 milligram to about 100 milli-.at least one pharmaceutically acceptable carrier,

wherein said low hygroscopicity is defined as a moisture is grams of Anhydrous Aripiprazole Crystals B having low

content of 0.10% or less when the Anhydrous Aripipra- hygroscopicity,
zole Crystals B are placed for 24 hours in a dessicator wherein said low hygroscopicity is defined as a moisture
maintained at a temperature of 60° C. and a humidity content of0.40% or less when the Anhydrous Aripipra-
level of 100%. zole Crystals B are placed for 24 hours in a dessicator

280. The pharmaceutical composition according to claim 20 maintained at a temperature of 60° C. and a humidity
279, wherein said pharmaceutical composition comprises level of 100%.
said Anhydrous Aripiprazole Crystals B in an amount effec- 290. A method for the treatment of schizophrenia which
tive to treat schizophrenia. comprises administering to a patient in need thereof a unit

281. The pharmaceutical composition according to claim dose comprising from about 1 milligram to about 100 milli-
279, wherein said pharmaceutical composition is in the form 25 grams of Anhydrous Aripiprazole Crystals B having low
of a solid oral tablet. hygroscopicity,

282. The pharmaceutical composition according to claim wherein said low hygroscopicity is defined as a moisture
281, wherein said solid oral tablet has at least one dissolution content of 0.10% or less when the Anhydrous Aripipra-
rate selected fromthe group consisting of60% or more at pH zole Crystals B are placed for 24 hours in a dessicator
4.5 after 30 minutes, 70% ormore at pH 4.5 after 60 minutes, 30 maintained at a temperature of 60° C. and a humidityand 55% or more at pH 5.0 after 60 minutes. level of 100%.

283. The pharmaceutical composition according to claim
291. A method for the treatment ofbipolar disorder which

279, wherein said pharmaceutical composition is in the form
comprises administering to a patient in need thereofan effec-of an oral flashmelt tablet.
tive amount ofAnhydrousAripiprazole Crystals B having low284. The pharmaceutical composition according to claim 35

283, wherein said oral flashmelt tablet has at least one disso- hygroscopicity,
lution rate selected from the group consisting of60% or more wherein said low hygroscopicity is defined as a moisture

at pH 4.5 after 30 minutes, 70% or more at pH 4.5 after 60 content of 0.40% or less when theAnhydrous Aripipra-
minutes, and 55% or more at pH 5.0 after 60 minutes. zole Crystals B are placed for 24 hours in a dessicator

285. A method for the treatment of schizophrenia which ao maintained at a temperature of 60° C. and a humidity
comprises administering to a patient inneed thereofan effec- level of 100%.
five amount ofAnhydrousAripiprazole Crystals B having low 292. A method for the treatment ofbipolar disorder which
hygroscopicity, comprises administering to a patient in need thereofan effec-

wherein said low hygroscopicity is defined as a moisture tive amount ofAnhydrousAripiprazole Crystals B having low
content of0.40% or less when the Anhydrous Aripipra- 45 hygroscopicity,
zole Crystals B are placed for 24 hours in a dessicator wherein said low hygroscopicity is defined as a moisture
maintained at a temperature of 60° C. and a humidity content of 0.10% or less when the Anhydrous Aripipra-
level of 100%. zole Crystals B are placed for 24 hours in a dessicator

286. A method for the treatment of schizophrenia which maintained at a temperature of 60° C. and a humidity
comprises administering to a patient inneed thereofan effec- 50 level of 100%.
fiveamount ofAnhydrousAripiprazole Crystals B having low 293. A method for the treatment ofbipolar disorder which
hygroscopicity, comprises administering to a patient in need thereof from

wherein said low hygroscopicity is defined as a moisture about 0.1 milligrams to about 10 milligrams ofAnhydrous
content of0.10% or less when the Anhydrous Aripipra- Aripiprazole Crystals B having low hygroscopicity per 1 kg
zole Crystals B are placed for 24 hours in a dessicator 55 ofbody weight,
maintained at a temperature of 60° C. and a humidity wherein said low hygroscopicity is defined as a moisture
level of 100%. content of0.40% or less when the Anhydrous Aripipra-

287. A method for the treatment of schizophrenia which zole Crystals B are placed for 24 hours in a dessicator
comprises administering to a patient in need thereof from maintained at a temperature of 60° C. and a humidity
about 0.1 milligrams to about 10 milligrams of Anhydrous 60 level of 100%.
Aripiprazole Crystals B having low hygroscopicity per 1 kg 294. A method for the treatment ofbipolar disorder which
of body weight, comprises administering to a patient in need thereof from

wherein said low hygroscopicity is defined as a moisture about 0.1 milligrams to about 10 milligrams of Anhydrous
content of0.40% or less when the Anhydrous Aripipra- Aripiprazole Crystals B having low hygroscopicity per 1 kg
zole Crystals B are placed for 24 hours in a dessicator 65 ofbody weight,
maintained at a temperature of 60° C. and a humidity wherein said low hygroscopicity is defined as a moisture
level of 100%. content of0.10% or less when the Anhydrous Aripipra-
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zole Crystals B are placed for 24 hours in a dessicator wherein said low hygroscopicity is defined as a moisture
maintained at a temperature of 60° C. and a humidity content of0.40% or less when the Anhydrous Aripipra-
level of 100%. zole Crystals B are placed for 24 hours in a dessicator

295. A method for the treatment ofbipolar disorder which maintained at a temperature of 60° C. and a humidity
comprises administering to a patient in need thereof a unit 5 level of 100%.
dose comprising from about 1 milligram to about 100 milli- 302. A method for the treatment ofanxiety, depression, or

grams of Anhydrous Aripiprazole Crystals B having low mania which comprises administering to a patient in need

hygroscopicity, thereof a unit dose comprising from about 1 milligram to

wherein said low hygroscopicity is defined as a moisture about 100 milligrams ofAnhydrous Aripiprazole Crystals B
content of0.40% or less when the Anhydrous Aripipra- 10 having low hygroscopicity,
zole Crystals B are placed for 24 hours in a dessicator wherein said low hygroscopicity is defined as a moisture
maintained at a temperature of 60° C. and a humidity content of0.10% or less when the Anhydrous Aripipra-
level of 100%. zole Crystals B are placed for 24 hours in a dessicator

296.A method for the treatment ofbipolar disorder which
15

maintained at a temperature of 60° C. and a humidity
comprises administering to a patient in need thereof a unit level of 100%.
dose comprising from about 1 milligram to about 100 milli- 303. Amethod for the treatment ofautismwhich comprises
grams of Anhydrous Aripiprazole Crystals B having low administering to a patient in need thereofan effective amount

hygroscopicity, ofAnhydrousAripiprazo le Crystals B having low hygroscop-
wherein said low hygroscopicity is defined as a moisture 20 icity,

content of0.10% or less when the Anhydrous Aripipra- wherein said low hygroscopicity is defined as a moisture
zole Crystals B are placed for 24 hours in a dessicator content of0.40% or less when the Anhydrous Aripipra-
maintained at a temperature of 60° C. and a humidity zole Crystals B are placed for 24 hours in a dessicator
level of 100%. maintained at a temperature of 60° C. and a humidity

297. A method for the treatment ofanxiety, depression, or 25 level of 100%.
mania which comprises administering to a patient in need 304.Amethod for the treatment ofautismwhich comprises
thereofan effective amount ofAnhydrous Aripiprazole Crys- administering to a patient inneed thereofan effective amount
tals B having low hygroscopicity, ofAnhydrousAripiprazole Crystals B having low hygroscop-wherein said low hygroscopicity is defined as a moisture icity,

content of0.40% or less when the Anhydrous Aripipra- 30 wherein said low hygroscopicity is defined as a moisturezole Crystals B are placed for 24 hours in a dessicator
content of0.10% or less when theAnhydrous Aripipra-maintained at a temperature of 60° C. and a humidity

ll a100%zoleCrystals B are placed for 24 hours hi a dessicator
eve.

maintained at a temperature of 60° C. and a humidity298.A method for the treatment ofanxiety, depression, or

mania which comprises administering to a patient in need 35
level of 100%.

305. Amethod for the treatment ofautismwhich comprisesthereofan effective amount ofAnhydrous Aripiprazole Crys-
tals B having low hygroscopicity, administering to a patient in need thereof from about 0.1

wherein said low hygroscopicity is defined as a moisture milligrams to about 10 milligrams ofAnhydmusAripiprazole
content of0.10% or less when the Anhydrous Aripipra- Crystals B having low hygroscopicity per 1 kg of body
zole Crystals B are placed for 24 hours in a dessicator 40 weight,
maintained at a temperature of 60° C. and a humidity wherein said low hygroscopicity is defined as a moisture
level of 100%. content of0.40% or less when the Anhydrous Aripipra-

299. A method for the treatment of anxiety, depression, or zole Crystals B are placed for 24 hours in a dessicator
mania which comprises administering to a patient in need maintained at a temperature of 60° C. and a humidity
thereof from about 0.1 milligrams to about 10 milligrams of 45 level of 100%.
Anhydrous Aripiprazole Crystals B having low hygroscopic- 306.A method forthe treatment ofautismwhich comprises
ity per 1 kg ofbody weight, administering to a patient in need thereof from about 0.1

wherein said low hygroscopicity is defined as a moisture milligrams to about 10 milligrams ofAnhydrousAripiprazole
content of0.40% or less when the Anhydrous Aripipra- Crystals B having low hygroscopicity per 1 kg of body
zole Crystals B are placed for 24 hours in a dessicator so weight,
maintained at a temperature of 60° C. and a humidity wherein said low hygroscopicity is defined as a moisture
level of 100%. content of0.10% or less when the Anhydrous Aripipra-

300. A method for the treatment ofanxiety, depression, or zole Crystals B are placed for 24 hours in a dessicator
mania which comprises administering to a patient in need maintained at a temperature of 60° C. and a humidity
thereoffrom about 0.1 milligrams to about 10 milligrams of 55 level of 100%.
Anhydrous Aripiprazole Crystals B having low hygroscopic- 307. Amethod for the treatmentofautism whichcomprises
ity per 1 kg ofbody weight, administering to a patient in need thereof a unit dose corn-

wherein said low hygroscopicity is defined as a moisture prising from about 1 milligram to about 100 milligrams of
content of 0.10% or less when the Anhydrous Aripipra- Anhydrous Aripiprazole Crystals B having low hygroscopic-
zole Crystals B are placed for 24 hours in a dessicator 60 ity,
maintained at a temperature of 60° C. and a humidity wherein said low hygroscopicity is defined as a moisture
level of 100%. content of0.40% or less when the Anhydrous Aripipra-

301. A method for the treatment of anxiety, depression, or zole Crystals B are placed for 24 hours in a dessicator
mania which comprises administering to a patient in need maintained at a temperature of 60° C. and a humidity
thereof a unit dose comprising from about 1 milligram to 65 level of 100%.
about 100 milligrams ofAnhydrous Aripiprazole Crystals B 308. Amethod for the treatment ofautismwhich comprises
having low hygroscopicity, administering to a patient in need thereof a unit dose com-
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prising from about 1 milligram to about 100 milligrams of
Anhydrous Aripiprazole Crystals B having low hygroscopic-
ity,

wherein said low hygroscopicity is defmed as a moisture
content of 0.10% or less when the Anhydrous Aripipra- 5
zole Crystals B are placed for 24 hours in a dessicator
maintained at a temperature of 60° C. and a humidity
level of 100%.

309. A kit comprising:
a pharmaceutical composition comprising Anhydrous to

Aripiprazole Crystals B having low hygroscopicity inan

amount effective to treat schizophrenia and at least one

pharmaceutically acceptable carrier, and 1
instructions for using the pharmaceutical composition to

treat schizophrenia, 15
wherein said low hygroscopicity is defined as a moisture

content of 0.40% or less when the Anhydrous Aripipra-
zole Crystals B are placed for 24 hours in a dessicator
maintained at a temperature of 60° C. and a humidity
level of 100%. 20

310. A kit comprising:
a pharmaceutical composition comprising Anhydrous

Aripiprazole Crystals B having low hygroscopicity in an

amount effective to treat schizophrenia and at least one

pharmaceutically acceptable carrier, and 25
instructions for using the pharmaceutical composition to

treat schizophrenia,
wherein said low hygroscopicity is defined as a moisture

content of0.10% or less when the Anhydrous Aripipra-
zole Crystals B are placed for 24 hours in a dessicator 30

maintained at a temperature of 60° C. and a humidity
level of 100%.
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