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UNITED STATESDISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY

ASTRAZENECA PHARMACEUTICALSLPand
ASTRAZENECA UK LIMITED,

Plaintiffs,
V.

ANCHEN PHARMACEUTICALS, INC. and
ANCHEN, INC.,

Defendants.

N N N N N N N N N N N N N

Civil Action No.

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiffs AstraZeneca Pharmaceuticals LP and AstraZeneca UK Limited

(collectively, “AstraZeneca”), for their complaint against Defendants Anchen Pharmaceuticals,

Inc. (* Anchen Pharmaceuticals’) and Anchen, Inc. (* Anchen Holding”) (collectively

“Defendants’), hereby allege as follows:
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THE PARTIES

1 Plaintiff AstraZeneca Pharmaceuticals LP isalimited partnership
organized under the laws of Delaware, having its principal place of business at 1800 Concord
Pike, Wilmington, Delaware 19803.

2. Plaintiff AstraZeneca UK Limited is a company incorporated under the
Laws of England and Wales, having aregistered office at 15 Stanhope Gate, W1K 1LN, London,
England.

3. Upon information and belief, Anchen Pharmaceuticals is a corporation
organized and existing under the laws of California, having its principal place of business at
9601 Jeronimo Road, Irvine, California 92618. Upon information and belief, Anchen
Pharmaceuticals is in the business of, among other things, manufacturing and selling generic
copies of branded pharmaceutical products throughout the U.S.

4, Upon information and belief, Anchen Holding is a corporation organized
and existing under the laws of Delaware, having its principal place of business at 9601 Jeronimo
Road, Irvine, California 92618. Upon information and belief, Anchen Holding isin the business
of, among other things, manufacturing and selling generic copies of branded pharmaceutical
products throughout the U.S.

JURISDICTION AND VENUE

5. This action arises under the Patent Laws of the United States and the Food
and Drug Laws of the United States, Titles 35 and 21, United States Code. Jurisdiction is based
on 28 U.S.C. 88 1331 and 1338(a). Venueis proper in this Court under 28 U.S.C. 88 1391(c),

1391(d), and 1400(h).
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6. This Court has personal jurisdiction over Anchen Pharmaceuticals because
Anchen Pharmaceuticals has purposely availed itself of the benefits and protections of the laws
of New Jersey such that it should reasonably anticipate being haled into court here. In addition,
Anchen Pharmaceuticals has had continuous and systematic contacts with thisjudicial district,
including, on information and belief, selling pharmaceutical products in New Jersey and deriving
substantial revenues from those sales. Thus, Anchen Pharmaceuticalsis subject to general
jurisdiction in New Jersey.

7. This Court has personal jurisdiction over Anchen Holding because
Anchen Holding has purposely availed itself of the benefits and protections of the laws of New
Jersey such that it should reasonably anticipate being haled into court here. In addition, Anchen
Holding has had continuous and systematic contacts with thisjudicia district, including, on
information and belief, selling pharmaceutical productsin New Jersey and deriving substantial
revenues from those sales. Thus, Anchen Holding is subject to general jurisdiction in New
Jersey.

8. Upon information and belief, Anchen Pharmaceuticals and Anchen
Holding are closely related and acts of each have been; both companies conduct business in the
generic pharmaceutical industry; employees from both companies are intermingled; both
companies share the same address; both companies share officers and employees, including
Margaret Choy, Senior Vice President of Regulatory Affairs, the contact person identified on
Anchen Pharmaceuticals' Paragraph IV Notice Letter, which is discussed below; and the
companies collaborate in the manufacture, marketing, and sale of pharmaceutical products,
including generic drug products manufactured and sold throughout the United States pursuant to

approved abbreviated new drug applications.
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0. In addition, during the prosecution of Anchen Pharmaceuticals' trademark
application for the word mark ANCHEN (seria no. 77051871), representatives for Anchen
Pharmaceuticals stated that “ Anchen Pharmaceuticals, Inc. and [Anchen Holding], though
separate legal entities, constitute a single source to the relevant public, and there is unity of
control with respect to the nature and quality of the goods.”

10. Upon information and belief, Anchen Pharmaceuticals and Anchen
Holding have sold millions of dollars of pharmaceutical products nationwide, including at least
$1,079,202 worth of pharmaceutical products in Delaware between June 2007 and May 2009
alone. Upon information and belief, Anchen Pharmaceuticals and Anchen Holding have sold
more pharmaceutical products in New Jersey than they have sold in Delaware.

11. Six related lawsuits are currently pending in this Court. On July 28, 2008,
AstraZenecafiled suit in this Court against Handa Pharmaceuticals, LLC and John Doe Entity
(“Handa’) seeking ajudgment that its U.S. Patent Nos. 4,879,288 (the “’ 288 patent”) and
5,948,437 (the “’ 437 patent,” a copy of which is attached hereto as Exhibit A) are infringed by
Handa sfiling of its ANDA No. 90-482. See AstraZeneca Pharms. LP and AstraZeneca UK Ltd.
v. Handa Pharms., LLC and John Doe Entity, Case No. 08-3773 (D.N.J.). On September 26,
2008, AstraZeneca filed suit in this Court against Accord Healthcare, Inc., Accord Health Care,
Inc., Accord Healthcare Ltd., and Intas Pharmaceuticals, Ltd. (“Accord”) seeking a judgment
that the ’ 437 patent isinfringed by Accord'sfiling of its ANDA No. 90-681. See AstraZeneca
Pharms. LP and AstraZeneca UK Ltd. v. Accord Healthcare, Inc. and Intas Pharms., Ltd, Case
No. 08-4804 (D.N.J.). On October 28, 2008, AstraZeneca filed another suit in this court against
Handa seeking a judgment that both the’ 288 and ’ 437 patents are infringed by Handa's

amendments to its ANDA No. 90-482. See AstraZeneca Pharms. LP and AstraZeneca UK Ltd.
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v. Handa Pharms., LLC and John Doe Entity, Case No. 08-5328 (D.N.J.). On December 8,
2008, AstraZeneca filed another suit in this court against Handa seeking a judgment that both the
'288 and ' 437 patents are infringed by another Handa amendment to its ANDA No. 90-482. See
AstraZeneca Pharms. LP and AstraZeneca UK Ltd. v. Handa Pharms., LLC and John Doe
Entity, Case No. 08-5997 (D.N.J.). On January 9, 2009, AstraZenecafiled suit in the Court
against Biovail Laboratories International SRL, Biovail Corporation and BTA Pharmaceuticals,
Inc. (“Biovail™) seeking ajudgment that the ' 288 and * 437 patents are infringed by Biovail’'s
filing of its ANDA No. 90-882. See AstraZeneca Pharms. LP and AstraZeneca UK Ltd. v.
Biovail LabsInt’| SRL, Biovail Corp. and BTA Pharms,, Inc., Case No. 09-0128 (D.N.J.). On.
February 10, 2009, AstraZeneca filed another suit in this court against Accord seeking a
judgment that the ’ 437 patent isinfringed by Accord’ s amendment to its ANDA No. 90-681. See
AstraZeneca Pharms. LP and AstraZeneca UK Ltd. v. Accord Healthcare, Inc. and Intas
Pharms,, Ltd, Case No. 09-0619 (D.N.J.). Each of these actionsis assigned to the Honorable
Joel A. Pisano and Magistrate Judge Tonianne J. Bongiovanni and are coordinated for discovery
and claim construction purposes. AstraZeneca believes this action should be coordinated and

proceed concurrently with these pending actions.

CLAIMSFOR RELIEF

Count 1: Direct | nfringement By Anchen Phar maceuticals

12.  AstraZenecarealleges paragraphs 1-11 above asif set forth specifically
herein.

13. Plaintiff AstraZeneca Pharmaceuticals LP isthe holder of New Drug
Application (“NDA”) No. 22-047, by which the FDA first granted approval for 50 mg, 150 mg,

200 mg, 300 mg and 400 mg extended rel ease tablets containing the active ingredient quetiapine
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(11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl] dibenzo [b,f][1,4] thiazepine) fumarate. The
guetiapine fumarate extended rel ease tablets described in NDA No. 22-047 are sold by
AstraZenecain the United States under the trademark SEROQUEL XR®.

14. Plaintiff AstraZeneca Pharmaceuticals LP isthe owner of the ’ 288 patent,
entitled “Novel Dibenzothiazepine Antipsychotic,” which was duly and legally issued by the
United States Patent and Trademark Office on November 7, 1989 upon assignment from the
inventors Edward J. Warawa and Bernard M. Migler. The ‘288 patent claims, inter alia,
quetiapine fumarate, the active ingredient of SEROQUEL XR®, and methods of using that
compound.

15.  The ‘288 patent will expire on September 26, 2011.

16. Plaintiff AstraZeneca UK Limited isthe owner of the 437 patent, entitled
“Pharmaceutical Compositions Using Thiazepine,” which was duly and legally issued by the
United States Patent and Trademark Office on September 7, 1999 upon assignment from the
inventors Bhavnish V. Parikh, Robert J. Timko and William J. Addicks. The 437 patent clams,
inter alia, sustained release formulations of quetiapine fumarate, including SEROQUEL XR®
extended release tablets, and processes for preparing and using such formulations.

17.  The’437 patent will expire on May 28, 2017.

18. By letter dated March 26, 2010 purporting to be a notice pursuant to 21
U.S.C. 8 355 (j)(2)(B) (the “Notice Letter”), Anchen Pharmaceutical s notified AstraZeneca that
it had submitted ANDA No. 90-757 to the FDA seeking the approval of the FDA to
commercialy manufacture, use and sell, prior to the expiration of the’ 437 patents, quetiapine
fumarate extended release tablets in 150, 200, 300 and 400 mg strengths as generic versions of

AstraZeneca' s SEROQUEL XR® 150, 200, 300 and 400 mg extended release tablets.
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19. In the Notice Letter, Anchen Pharmaceuticals alleged that claims 3-9 and
12 of the 437 patent will not be infringed by Anchen Pharmaceuticals' s proposed generic
guetiapine fumarate extended release tablets. Anchen Pharmaceuticals did not allege in the
Notice Letter that its proposed generic quetiapine fumarate extended rel ease tablets will not
infringe any claim of the’ 288 patent and claims 1-2, 10, and 13-15 of the’ 437 patent.

20.  Anchen Pharmaceuticals aso alleged in the Notice Letter that claims 1-15
of the’'437 patent are invalid as obvious.

21.  Anchen Pharmaceuticals has infringed the ' 437 patent under 35 U.S.C. §
271(e)(2)(A) by filing ANDA No. 90-757 seeking approval from the FDA to engage in the
commercial manufacture, use or sale of adrug claimed in the’437 patent, or the use of whichis
claimed in the 437 patent, prior to the expiration of that patent.

22.  The quetiapine fumarate extended release tablets for which Anchen
Pharmaceuticals seeks approval under ANDA No. 90-757 will infringe one or more claims of the
'437 patent under 35 U.S.C. §271(a).

23.  Thecommercial manufacture, use, sale or offer for sale within the United
States, or the importation into the United States, of Anchen Pharmaceuticals' s quetiapine
fumarate extended release tablets will infringe one or more claims of the ’437 patent under 35
U.S.C. § 271(a).

24.  AstraZenecaisentitled to full relief provided by 35 U.S.C. § 271(e)(4),
including an order of this Court that the effective date of the approval of ANDA No. 90-757 be a
date that is not earlier than the later of May 28, 2017, the expiration date of the’ 437 patent, or

the expiration of any other exclusivity to which AstraZenecais or becomes entitled.
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Count 2: Direct | nfringement By Anchen Holding

25.  AstraZenecarealleges paragraphs 1-24 above asif set forth specifically
herein.

26. Upon information and belief, Anchen Holding initiates, directs and
controls the activities of Anchen Pharmaceuticals with regard to ANDA No. 90-757 and the
guetiapine fumarate extended release tabl ets described therein.

27. Upon information and belief, Anchen Holding, through Anchen
Pharmaceuticals as its agent, initiated, directed and controlled the preparation and filing of
ANDA No. 90-757 with the FDA.

28. Upon information and belief, Anchen Holding has infringed the’ 437
patent under 35 U.S.C. 8§ 271(e)(2)(A) by initiating, directing and controlling the preparation and
filing of ANDA No. 90-757.

29. Upon information and belief, in the event that the FDA approves ANDA
No. 90-757, Anchen Holding stands to benefit directly from such approval by being able to
commercially manufacture and distribute the quetiapine fumarate extended rel ease tabl ets that
are the subject of the ANDA.

30.  The quetiapine fumarate extended release tablets for which Anchen
Holding, through Anchen Pharmaceuticals as its agent, seeks approval under ANDA No. 90-757
will infringe one or more claims of the ' 437 patent under 35 U.S.C. §8271(a).

31.  Thecommercial manufacture, use, sale or offer for sale within the United
States, or the importation into the United States, by Anchen Holding of the quetiapine fumarate
extended release tabl ets that are the subject of ANDA No. 90-757 will infringe one or more

claims of the’437 patent under 35 U.S.C. 8§ 271(a).
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32. AstraZenecaisentitled to full relief provided by 35 U.S.C. § 271(e)(4),
including an order of this Court that the effective date of the approval of ANDA No. 90-757 be a
date that is not earlier than the later of May 28, 2017, the expiration date of the’ 437 patent, or
the expiration of any other exclusivity to which AstraZenecais or becomes entitled.

Count 3: Inducement of I nfringement By Anchen Holding

33.  AstraZenecarealleges paragraphs 1-32 above as if set forth specifically
herein.

34.  Anchen Pharmaceuticals has directly infringed the ' 437 patent under 35
U.S.C. §271(e)(2)(A) by filing ANDA No. 90-757 seeking FDA approval under 21 U.S.C. §
355(j) to engage in the commercial manufacture, use or sale of adrug claimed in the’ 437 patent,
or the use of which is claimed in the’ 437 patent, prior to the expiration of the patent.

35. Upon information and belief, Anchen Holding knowingly and
intentionally induced and/or aided and abetted Anchen Pharmaceuticals in the preparation and
filing of ANDA No. 90-757.

36. Upon information and belief, Anchen Holding knowingly and
intentionally induced and/or aided and abetted Anchen Pharmaceuticals in providing information
and materials to the FDA in connection with ANDA No. 90-757.

37. Upon information and belief, Anchen Holding knowingly and
intentionally induced and/or aided and abetted Anchen Pharmaceuticals in the development of
the quetiapine fumarate extended rel ease tabl ets that are the subject of ANDA No. 90-757, and
that will infringe the * 437 patent under 35 U.S.C. § 271(a).

38. Upon information and belief, Anchen Holding has, under 35 U.S.C. §

271(b) induced Anchen Pharmaceuticals' direct infringement of the’ 437 patent by knowingly
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and intentionally inducing and/or aiding and abetting the preparation and filing of ANDA No.
90-757.

Count 4: Exceptional Case

39.  AstraZenecarealleges paragraphs 1-38 as if set forth specifically herein.

40. Prior to filing ANDA No. 90-757, defendants were aware of the existence
of the’ 437 patent, and, upon information and belief, was aware that the filing of ANDA No. 90-
757, including a certification pursuant to 21 U.S.C. 8 355(j)(2)(A)(vi))(1V) (“Paragraph V")
with respect to the 437 patents, infringed that patent.

41.  Theopinions set forth in the Notice Letter that the *437 patent isinvalid
are devoid of an objective, good faith basis in either the facts or the law.

42.  Thiscaseisan exceptiona one, and AstraZeneca is entitled to an award of
its reasonabl e attorney fees under 35 U.S.C. § 285.

PRAYER FOR RELIEF

WHEREFORE, Plaintiffs respectfully request the following relief:

(@ A judgment declaring that the ’ 437 patent remains valid and enforceable,
and that this patent has been infringed by Defendant;

(b) A judgment declaring that the effective date of any approva of ANDA
No. 90-757 under Section 505(j) of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. §
355(j)) be a date that is not earlier than the later of May 28, 2017, the expiration date of the’ 437
patent, or the expiration of any other exclusivity to which AstraZenecais or becomes entitled;

(©) A permanent injunction against any infringement of the ’437 patent by
Defendants, their officers, agents, attorneys, and employees, and those acting in privity or

concert with them;

10
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(d) A judgment that thisis an exceptional case, and that Plaintiffs are entitled
to an award of its reasonable attorney fees pursuant to 35 U.S.C. § 285;

(e To the extent that Defendants have committed any acts with respect to the
subject matter claimed in the ' 437 patent, other than those acts expressly exempted by 35 U.S.C.
8 271(e)(1), an award of damages for such acts, which this Court should treble pursuant to 35

U.S.C. § 284;
() Costs and expensesin this action; and

(9 Such other relief as this Court may deem proper.

Dated: April 8, 2010 Respectfully submitted,

By: /gWilliam J. Heller
William J. Heller
John E. Flaherty
Jonathan M.H. Short
MCCARTER & ENGLISH, LLP
Four Gateway Center
100 Mulberry Street
Newark, New Jersey 07102
(973) 639-2097
(973) 624-7070 (Facsimile)

Of Counsel

Henry J. Renk

Bruce C. Haas

Steven C. Kline

FITZPATRICK, CELLA,
HARPER & SCINTO

1290 Avenue of the Americas

New York, New Y ork 10104-3800

(212) 218-2100

(212) 218-2200 (Facsimile)
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CharlesE. Lipsey

Mark J. Feldstein

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNERLLP

Two Freedom Square

11955 Freedom Drive

Reston, VA 20190

(571) 203-2700

(202) 408-4400 (Facsimile)

Attorneys for Plaintiffs

AstraZeneca Pharmaceuticals LP and
AstraZeneca UK Limited
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CERTIFICATION PURSUANT TOL.CIV.R. 112

Pursuant to Local Civil Rule 11.2, | hereby certify that the matter in controversy isthe
subject of the following actions:

ASTRAZENECA PHARMACEUTICALSLP and ASTRAZENECA UK LIMITED v.
HANDA PHARMACEUTICALS, LLC and JOHN DOE ENTITY, 08-3773 (District
of New Jersey)

ASTRAZENECA PHARMACEUTICALSLP and ASTRAZENECA UK LIMITED v.
ACCORD HEALTHCARE, INC., ACCORD HEALTH CARE, INC., ACCORD
HEALTHCARE LTD., AND INTASPHARMACEUTICAL LTD., 08-4804 (District
of New Jersey)

ASTRAZENECA PHARMACEUTICALSLP and ASTRAZENECA UK LIMITED v.
HANDA PHARMACEUTICALS, LLC and JOHN DOE ENTITY, 08-5328 (District
of New Jersey)

ASTRAZENECA PHARMACEUTICALSLP and ASTRAZENECA UK LIMITED v.
HANDA PHARMACEUTICALS, LLC and JOHN DOE ENTITY, 08-5997 (District
of New Jersey)

ASTRAZENECA PHARMACEUTICALSLP and ASTRAZENECA UK LIMITED v.
BIOVAIL LABORATORIES INTERNATIONAL SRL, BIOVAIL CORPORATION and BTA
PHARMACEUTICALS INC., 09-0128 (District of New Jersey)

ASTRAZENECA PHARMACEUTICALSLP and ASTRAZENECA UK LIMITED v.
ACCORD HEALTHCARE, INC., ACCORD HEALTH CARE, INC., ACCORD
HEALTHCARE LTD., AND INTASPHARMACEUTICAL LTD., 09-0619 (District
of New Jersey)

Dated: April 8, 2010

By: /gWilliam J. Heller
William J. Heller
John E. Flaherty
Jonathan M.H. Short
MCCARTER & ENGLISH, LLP
Four Gateway Center
100 Mulberry Street
Newark, New Jersey 07102
(973) 639-2097
(973) 624-7070 (Facsimile)

13



Case 3:1Casel3E3HBalARoNIB Ooccumeen 61 2Fil&d€d D808 1Pagadd b 26 FagelD: 14

Of Counsel

Henry J. Renk

Bruce C. Haas

Steven C. Kline

FITZPATRICK, CELLA,
HARPER & SCINTO

1290 Avenue of the Americas

New York, New Y ork 10104-3800

(212) 218-2100

(212) 218-2200 (Facsimile)

CharlesE. Lipsey

Mark J. Feldstein

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER LLP

Two Freedom Square

11955 Freedom Drive

Reston, VA 20190

(571) 203-2700

(202) 408-4400 (Facsimile)

Attorneys for Plaintiffs

AstraZeneca Pharmaceuticals LP and
AstraZeneca UK Limited
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EXHIBIT A




Case 3:1@ase03.336alAFonIB Dboummmmmmmmmmmmmmmagem: 16

US005948437A
United States Patent [ (1] Patent Number: 5,948,437
Parikh et al. 451 Date of Patent: Sep. 7, 1999
[54] PHARMACEUTICAL COMPOSITIONS 5,393,765  2/1995 Infeld et al. .
USING THIAZEPINE 5,419,918  5/1995 Lundberg .
[75] Inventors: Bhavnish Vinod Parikh, Hockessin, FOREIGN PATENT DOCUMENTS
Del.; Robert Joseph Timko, West 8663947 4/1987 Australia .
Chester, Pa.; William Joseph Addicks, 111144  6/1984 Furopean Pat. Off.
Morgantown, W. Va. 157695 10/1985 European Pat. Off.
236002  9/1987 European Pat. Off.
[73] Assignee: Zeneca Limited, United Kingdom 253541 1/1988  European Pat. Off.
284849 A1 10/1988 European Pat. Off.
325086  7/1989  European Pat. Off.
[21] Appl. No.: 08/864,306 284849 B1  8/1993 European Pat. Off.
o1 2604902  4/1988  France .
[22] Filed: May 28, 1997 3733540 4/1988 Germany .
52-145514 12/1977 1 .
Related U.S. Application Data 60-185728 9;1985 JZSZE )
[60] Provisional application No. 60/018,816, May 31, 1996. 62-149632  7/1987 Japan .
[51] It CLE oo A61K 9/20 . 36130%242; ;ﬁggg ;ZPZE ~
[52] US. Cl e 424/464; 424/470; 424/458; 482826  3/1992 Jagan
514/211 6-172161  6/1994 Japan .
[58] Field of Search .........ccocooviivirinnnne 424/464, 401; 78/5528 11/1979  South Africa .
514/211; 540/551 1430684  3/1976 United Kingdom .
1583801  2/1981  United Kingdom .
[56] References Cited 2195893 4/1988  United Kingdom .
2219206 12/1989  United Kingdom .
U.S. PATENT DOCUMENTS WO 85/04100  9/1985 WIPO .
. WO 87/00044  1/1987 WIPO .
3,065,143 11/1962 Christenson et al. . WO 92/04013  3/1992 WIPO .
3,590,117 6/1971 Christenson et al. . WO 92/10169  6/1992 WIPO .
3,870,790 3/1975 Lowey et al. .
4,226,849 10/1980 Schor . Primary Examiner—Thurman K. Page
4,259,314 3/1981 Lowey . Assistant Examiner—William E. Benston, Jr.
4,309,406  1/1982 Guley et al. .
4,357,469 11/1982 Schor . [57] ABSTRACT
4,369,172  1/1983 Schor et al. .
4,389,393  6/1983 Schor et al. . The invention relates to sustained release formulations com-
4,540,566  9/1985 Davis et al. . prising 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]
4,680,323  7/1987 Lowey . dibenzo[b,f] [1,4]thiazepine or a pharmaceutically accept-
4,734,285  3/1988 Alderman . able salt thereof, to methods of treating psychotic states and
4,795,327 1/1989 Gaylord et al. . hyperactivity utilizing the sustained release formulations
4,849,229 7/1989 Gaylord et al. . and to a process for preparing the sustained release formu-
4,871,548 10/1989 Edgren et al. . lati
4,879,288 11/1980 Warawa et al. wooeeervervevrevrrerren 514/211 ations.
4,919,938  4/1990 Lovegrove et al. .
5,126,145  6/1992 Evenstad et al. . 15 Claims, 2 Drawing Sheets
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5,948,437
1 2
PHARMACEUTICAL COMPOSITIONS
USING THIAZEPINE s I
This application claims the benefit of U.S. Provisional s @
Application No. 60/018,816, filed on May 31, 1996. N
The present invention relates to a pharmaceutical com-
position and more particularly to a sustained release phar- N
maceutical composition comprising 11-[4-[2-(2-
hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo[b,f][1,4] 10
thiazepine or a pharmaceutically acceptable salt thereof. N
It is desirable in the treatment of a number of discases, CH,CH,OCH,CH,CH
both therapeutically and prophylactically, to provide the
active pharmaceutical ingredient in a sustained release form. is ) .
Desirably the sustained release provides a generally uniform example, as an antlpsy.chotlc. agent (for exgmp}e, for the
and constant rate of release over an extended period of time management of the manifestations of'psychotlc disorders) or
. . . as a treatment for hyperactivity. It is a compound of par-
which achieves a stable and desired blood (plasma) level of ticular interest since it may be used as an antipsychotic agent
the active ingredient without the need for frequent admin- with a substantial reduction in the potential to cause side
istration of the medicament. 20 effects such as acute dystonia, acute dyskinesia, pseudo-
While there are numerous sustained release formulations Parkinsonism and tardive dyskinesia which side-effects may
known in the art which utilize gelling agents, such as result from the use of other antipsychotics or neuroleptics.
hydroxypropyl methylcelluloses, it has been found to be The preparation, physical properties and beneficial phar-
difficult to formulate sustained release formulations of macologlca@ properties of 11 '[4'[2'(2', hyd.roxyethox.y)
soluble medicaments and gelling agents, such as hydrox- 25 ethyll-1 -piperazinylidibenzo[b,f][1,4]-thiazepine, and its
. pharmaceutically acceptable salts are described in published
ypropyl methylcellulose, for several reasons. First of all, gy ,0an Patents EP 240,228 and 282,236 as well as in U.S.
active ingredients which are soluble in water tend to gen- Pat. No. 4,879,288, the entire contents of which are herein
erate a sustained release product which is susceptible to a incorporated by reference.
phenomenon known as dose dumping. That is, release of the 30 According to the present invention there is provided a
active ingredient is delayed for a time but once release sustained release formulation comprising a gelling agent,
begins to occur the rate of release is very high. Moreover, preferably hydroxypropyl methylcellulose, and 11-[4-[2-(2-
fluctuations tend to occur in the plasma concentrations of the h}{drox.yethoxy)ethyl]-l-piperazinyl]dibenzo-[b,f][1,4]
active ingredient which increases the likelihood of toxicity. thiazepine, ora pharmaceutically accepte.lble salt thereof,
Further, some degree of diurnal variation in plasma concen- 35 togfftk}er with one or more pha.rmaceutlcally acceptable
tration of the active ingredient has also been observed. excipients. Preferably ’. the Su stained .r.elease fqr mulation
. . - . comprises a hydrophilic matrix comprising a gelling agent,
Finally, it has been found to be difficult to achieve the ferably hvd 1 methvicellul d 11{4-[2-2-
: . . preferably hydroxypropyl methylcellulose, an
desired dissolution profiles or to control the rate of release hydroxyethoxy)ethyl]-1piperazinyv]dibenzo-[b,f][1,4]
of the soluble medicament. 40 thiazepine, or a pharmaceutically acceptable salt thereof,
Accordingly, a need exists for sustained release formu- together with one or more pharmaceutically acceptable
lations of soluble medicaments, such as, 11-[4-[2-(2- excipients.
hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo[b,f][1,4] The term gelling agent as used herein means any
thiazepine or a pharmaceutically acceptable salt, which substance, particularly a hydrophilic substance, which forms
overcome, or at least alleviate, one or more of the above 45 2 gel when in contact with water and thus includes such
described difficulties and which further provide the advan- substances as hydroxypropyl methylcellulose,
. . . hydroxypropylcellulose, hydroxymethylcellulose,
tageous property of allowing the active medicament to be
.. . . hydroxyethylcellulose, hydroxypropyl ethylcellulose,
?dmlmstered less frequently, ©.g. once a day, Whlle, achiev- methylcellulose, ethylcellulose, carboxyethylcellulose, car-
mg jt’IPOd .(plasma) levels similar to thos.e attained by 55 poxymethyl hydroxyethyleellulose, carbomer, sodium
administering smaller doses of the medicament more carboxymethylcellulose, polyvinylpyrrolidone, and the like,
frequently, e.g. two or more times daily. or mixtures thereof. The gelling agent is preferably hydrox-
FIG. 1 shows the release (dissolution) profiles of the ypropyl methylcellulose.
sustained release formulations of Examples 8, 9 and 10 The amount of gelling agent, preferably hydroxypropyl
which are obtained by immersing a suitable tablet in 750 mL 55 methyleellulose, is preferably selected such that the active
of 0.1 N HCI for 2 hours at 37° C. and a speed of 100 rpm ingredient is released from the formulation, in a controlled
and then adding 250 mL of 0.2 M sodium phosphate buffer fashign, over a period of 4 hours or 10“%‘“’ preferably over
o the dissolution media to afford a pH of 6.2. a period of 8 hours or longer an(.i in particular over a period
. . of between 8 and 24 hours, that is so that at least 60% of the
FIG. 2 shows the plasma concentration versus time active ineredient has b leased at the end of thi iod
. . ) gredient has been released at the end of this period.
profiles Qf the active ingredient for the .sustalr}ed release The gelling agent, preferably hydroxypropyl
formulations of examples 1 and 2 and the immediate release methylcellulose, is conveniently present in about 5 to 50%
formulation of example 12. (by weight), more conveniently about 5 to 40%, most
The compound, 11-[4-[2-(2-hydroxyethoxy)cthyl]- conveniently about 8 to 35% and in particular about 10 to
1-piperazinyl]-dibenzo[b,f][1,4]thiazepine (see Formula I 5 35%. It is generally preferred that the gelling agent, prefer-

below), and its pharmaceutically acceptable salts exhibit
useful antidopaminergic activity and may be used, for

ably hydroxypropyl methylcellulose, is present in about 10
to 30%, more preferably about 15 to 30%.
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The hydroxypropyl methylcellulose may contain more
than one grade of polymer and is commercially available
under several trademarks, e.g. METHOCEL® E, F, J and K
from the Dow Chemical Company, U.S.A. and META-
LOSE™ SH from Shin-Etsu, Ltd., Japan. The various grades
available under a given trademark represent differences in
methoxy and hydroxypropoxy content as well as in viscos-
ity. The methoxy content ranges from 16.5 to 30% by
weight, the hydroxypropoxy content ranges from 4 to 32%
by weight and the viscosities of a 2% aqueous solution at 20°
C. range from 3 cps to 100,000 cps. For example, the
hydroxypropyl methylcellulose preferably comprises (a) a
polymer with a viscosity of about 40 to 60 cps (in particular
about 50 cps), a methoxy content of about 28 to 30% by
weight and a hydroxypropoxy content of from about 7 to less
than 9% by weight; or (b) a polymer with a viscosity of
about 3,500 to 5,600 cps (in particular about 4,000 cps), a
methoxy content of about 28 to 30% by weight and a
hydroxypropoxy content of about 7 to 12% by weight; or (c)
a polymer with a viscosity of about 80 to 120 cps (in
particular about 100 cps), a methoxy content of about 19 to
24% by weight and a hydroxypropoxy content of from about
7 to less than 9% by weight; or (d) a polymer with a viscosity
of about 3500 to 5600 cps (in particular about 4,000 cps), a
methoxy content of about 19 to 24% by weight and a
hydroxypropoxy content of about 7 to 12% by weight, or
mixtures thereof. More preferably, the hydroxypropyl meth-
ylcellulose is selected from the group consisting of (a)—(d)
or mixtures thereof as described above with the proviso that
if the formulation contains a hydroxypropyl methylcellulose
described under (d) above the total amount of hydroxypro-
pyl methylcellulose present in the formulation must be
greater than 25.8% by weight.

In one embodiment the hydroxypropyl methylcellulose
comprises 8 to 12% of a polymer having a viscosity of about
4,000 cps, and preferably about 5 to 10%. In a further
embodiment hydroxypropyl methylcellulose comprises 10
to 35% of a polymer having a viscosity of about 50 cps, and
preferably about 10 to 15%.

In a specific embodiment the hydroxypropyl methylcel-
lulose comprises 15% of a polymer having a viscosity of
about 50 cps, and optionally about 5% of a hydroxypropyl
methylcellulose polymer having a viscosity of about 4,000
cps.

In particular the 11-[4{2-(2-hydroxyethoxy)-ethyl]-1-
piperazinyl]dibenzo-{b,f][1,4]thiazepine, or pharmaceuti-
cally acceptable salt thereof (preferably the hemifumarate
salt),. is present in about 10 to 90% by weight, preferably
about 20 to 80% by weight, more preferably about 35 to 65%
by weight, most preferably about 40 to 60% by weight and
especially about 43.2 to 57.6% by weight.

The formulation will, in general, contain one or more
excipients. Such excipients will include diluents such as
lactose, microcrystalline cellulose, dextrose, mannitol,
sucrose, sorbitol, gelatin, acacia, dicalcium phosphate, tri-
calcium phosphate, monocalcium phosphate, sodium
phosphate, sodium carbonate and the like, preferably lactose
and microcrystalline cellulose; lubricants such as stearic
acid, zinc, calcium or magnesium stearate and the like,
preferably magnesium stearate; binders such as sucrose,
polyethylene glycol, povidone (polyvinylpyrrolidone), corn
or maize starch, pregelatinized starch and the like, prefer-
ably povidone (polyvinylpyrrolidone); colorants such as
ferric oxides, FD & C dyes, lakes and the like; flavoring
agents; and pH modifiers which include suitable organic
acids or alkali metal (e.g. lithium, sodium or potassium) salts
thereof, such as benzoic acid, citric acid, tartaric acid,
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succinic acid, adipic acid and the like or the corresponding
alkali metal salts thereof, preferably the alkali metal salts of
such acids and in particular the sodium salt of citric acid (i.e.
sodium citrate). The excipient(s) will, in general, be present
in about 10 to 90% by weight, preferably about 20 to 80%
by weight, more preferably about 20 to 45% by weight, most
preferably about 20 to 40% by weight and especially about
22.4 to 36.8% by weight. The formulation preferably may
contain one or more pharmaceutically acceptable excipients
selected from the group consisting of microcrystalline
cellulose, lactose, magnesium stearate, sodium citrate and
povidone. In particular, the formulation may contain one or
more of (a) microcrystalline cellulose, preferably in the
amount of about 4 to 20% by weight, (b) lactose, preferably
in the amount of about 5 to 20% by weight, (¢) magnesium
stearate, preferably in the amount of about 1 to 3% by
weight, (d) about 10 to 30% by weight, preferably about
12.5 to 25% and in particular about 12.5% by weight of
sodium citrate, and (e) about 1 to 15% by weight, preferably
about 4 to 6% by weight and in particular about 5% by
weight of povidone (polyvinylpyrrolidone).

According to the present invention there is also provided
a sustained release formulation comprising a gelling agent,
preferably hydroxypropyl methylcellulose, and 11-[-4-[2-(2-
hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo-[b,f][1,4]
thiazepine, or a pharmaceutically acceptable salt thereof,
together with one or more pharmaceutically acceptable
excipients wherein one of the excipients is a pH modifier.

According to the present invention there is also provided
a sustained release formulation comprising 11 -[4-[2-(2-
hydroxyethoxy)ethyl]- 1 -piperazinyl] dibenzo-[b,f][1,4]
thiazepine, or a pharmaceutically acceptable salt thereof, as
active ingredient and 5 to 40% of hydroxypropyl
methylcellulose, together with one or more pharmaceuti-
cally acceptable excipients.

According to the present invention there is also provided
a sustained release formulation comprising about 35 to 65%
of 11{4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo
[b,f][1,4]thiazepine, or a pharmaceutically acceptable salt
thereof, as active ingredient and about 5 to 40% by weight
of hydroxypropyl methylcellulose, together with one or
more pharmaceutically acceptable excipients.

According to the present invention there is also provided
a sustained release formulation comprising about 35 to 65%
of 11-4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo
[b,f][1,4]thiazepine, or a pharmaceutically acceptable salt
thereof, as active ingredient and about 15 to 30% of hydrox-
ypropyl methylcellulose, together with about 20 to 45% of
one or more pharmaceutically acceptable excipients.

According to the present invention there is also provided
a sustained release formulation comprising about 35 to 65%
of 11-[4-[2-(2-hydroxyethoxy)ethyl]-1 1-piperazinyl]-
dibenzo[b,f][1,4]thiazepine as active ingredient, or a phar-
maceutically acceptable salt thereof, about 5 to 40% by
weight of hydroxypropyl methylcellulose, about 4 to 12%
microcrystalline cellulose, about 8 to 20% lactose and the
remainder being one or more further pharmaceutically
acceptable excipients. Such further excipients may include
components which act as a lubricant (for example, magne-
sium stearate) during the manufacture of the formulation or
dosage form.

According to the present invention there is also provided
a sustained release formulation comprising about 5 to 40%
by weight of a hydroxypropyl methylcellulose selected from
the group consisting of (a) a hydroxypropyl methylcellulose
having a viscosity of about 40 to 60 cps, a methoxy content
of about 28 to 30% by weight and a hydroxypropoxy content
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of from about 7 to less than 9% by weight, (b) a hydrox-
ypropyl methylcellulose having a viscosity of about 3,500 to
5,600 cps, a methoxy content of about 28 to 30% by weight
and a hydroxypropoxy content of about 7 to 12% by weight,
() a hydroxypropyl methylcellulose having a viscosity of
about 80 to 120 cps, a methoxy content of about 19 to 24%
by weight and a hydroxypropoxy content of from about 7 to
less than 9% by weight and (d) a hydroxypropyl methylcel-
lulose having a viscosity of about 3,500 to 5,600 cps, a
methoxy content of about 19 to 24% by weight and a
hydroxypropoxy content of about 7 to 12% by weight, or
mixtures thereof; about 35 to 65% by weight of 11-[4[2-(2-
hydroxyethoxy)ethyl]-1-piperazinyl) -dibenzo[b,f][1,4]
thiazepine or a pharmaceutically acceptable salt thereof; and
about 20 to 45% by weight of one or more pharmaceutically
acceptable excipients; with the proviso that if the formula-
tion contains a hydroxypropyl methylcellulose described
under (d) above the total amount of hydroxypropyl meth-
ylcellulose present in the formulation must be greater than
25.8% by weight.

Other formulations within the ambit of this latter group
are those comprising about 8 to 35% by weight of a
hydroxypropyl methylcellulose selected from the group con-
sisting of (a) a hydroxypropyl methylcellulose having a
viscosity of about 40-60 cps, a methoxy content of about 28
to 30% by weight and a hydroxypropoxy content of about 7
to less than 9% by weight, (b) a hydroxypropyl methylcel-
lulose having a viscosity of about 3,500 to 5,600 cps, a
methoxy content of about 28 to 30% by weight and a
hydroxypropoxy content of about 7 to 12% by weight, (c) a
hydroxypropyl methylcellulose having a viscosity of about
80 to 120 cps, a methoxy content of about 19 to 24% by
weight and a hydroxypropoxy content of about 7 to less than
9% by weight and (d) a hydroxypropyl methylcellulose
having a viscosity of about 3,500 to 5,600 cps, a methoxy
content of about 19 to 24% by weight and a hydroxypropoxy
content of about 7 to 12% by weight or mixtures thereof;
about 35 to 65% by weight of 11-4-[2-(2-hydroxyethoxy)
ethyl]1-piperazinyl]dibenzo[b,f] 1,4]thiazepine or a phar-
maceutically acceptable salt thereof; and about 20 to 45% by
weight of one or more pharmaceutically acceptable excipi-
ents.

Still other formulations within the ambit of this latter
group are those comprising about 10 to 30% by weight of a
hydroxypropyl methylcellulose selected from the groups
(a)—«(d) or mixtures thereof as described above; about 40 to
60% by weight of 11 {4-[2-(2-hydroxyethoxy)ethyl]-1
-piperazinyl]dibenzo[b,f] [1,4]thiazepine or a pharmaceuti-
cally acceptable salt thereof; and about 20 to 40% by weight
of one or more pharmaceutically acceptable excipients.

Preferred formulations within this latter group are those
comprising about 15 to 30% by weight of a hydroxypropyl
methylcellulose selected from the groups (a)—(d) or mixtures
thereof as described above; about 43.2 to 57.6% by weight
of 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo
[b,f][1,4]thiazepine or a pharmaceutically acceptable salt
thereof; and about 22.4 to 36.8% by weight of one or more
pharmaceutically acceptable excipients.

Particularly preferred formulations within this latter
group are those comprising about 15 to 30% by weight of a
hydroxypropyl methylcellulose selected from the groups
(a)—(d) or mixtures thereof as described above; about 43.2 to
57.6% by weight of 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-
piperazinyl]dibenzo[b,f]{1,4]thiazepine or a pharmaceuti-
cally acceptable salt thereof; and about 22.4 to 36.8% by
weight of one or more pharmaceutically acceptable excipi-
ents selected from the group consisting of (a) about 4 to 12%
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by weight of microcrystalline cellulose, (b) about 5 to 20%
by weight of lactose, (c) about 1 to 3% by weight of
magnesium stearate, (d) about 10 to 30% by weight of
sodium citrate and (¢) about 1 to 15% by weight of povidone
(polyvinylpyrrolidone).

In the above-described formulations the 11-{4-[2-(2-
hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo[b,f][1,4]-
thiazepine is preferably in the form of a hemifumarate salt
which form has an equilibrium solubility in water at 20° C.
of 3.29 mg/mlL..

Formulations of particular interest include those
described in the accompanying Examples and so formula-
tions substantially as defined in the accompanying Examples
are provided as a further feature of the present invention.

As mentioned above, the compound 11-[4-[2-(2-
hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo[b,f]]1,4]-
thiazepine, and its pharmaceutically acceptable salts, exhibit
useful antidopaminergic activity and may be used, for
example, as an antipsychotic agent (for example, for the
management of the manifestations of psychotic disorders) or
as a treatment for hyperactivity. Thus, the present invention
also provides a method of treating psychotic states, for
example psychosis, in a warm-blooded animal, such as man,
which comprises administering an effective amount of the
formulation of the present invention to said warm-blooded
animal.

The present invention also provides a method of treating
hyperactivity in a warm-blooded animal which comprises
administering to said warm-blooded animal an effective
amount of a formulation of the present invention.

The formulations of the present invention may be pre-
pared by conventional technology well known to those
skilled in the art such as wet granulation, direct
compression, dry compaction (slugging) and the like. Thus,
for example, the active ingredient 11-[4-[2-(2-
hydroxyethoxy)ethyl]-1-piperazinyl]-dibenzo[b,f]-[1,4]
thiazepine, or a pharmaceutically acceptable salt thereof, a
gelling agent, preferably hydroxypropyl methylcellulose,
and other excipients are mixed together to form the sus-
tained release formulations of the present invention. Pref-
erably the active ingredient 11-[4{2-(2-hydroxyethoxy)
ethyl]-1-piperazinyl]dibenzo[b,f][1,4]thiazepine, or a
pharmaceutically acceptable salt thereof, a gelling agent,
preferably hydroxypropyl methylcellulose, and other excipi-
ents are mixed together to form a mixture suitable for
compressing into tablets, which mixture is then compressed
to form tablets or is filled into capsules.

The mixing process is preferably carried out by mixing
the components, wet granulating the mixed components,
drying the mixture, milling the dried mixture, blending the
mixture with a lubricant such as magnesium stearate and
compressing the blended mixture to form tablets or filling
the blended mixture into capsules.

A preferred process for preparing the formulations of the
invention comprises the following steps:

(a) mixing 11-[4-[2-(2-hydroxyethoxy)ethyl]l-
piperazinyl]dibenzo[b,f][ 1,4]-thiazepine, or a pharma-
ceutically acceptable salt thereof, a gelling agent, pref-
erably hydroxypropyl methylcellulose, and other
excipients;

(b) wet granulating the mixed components;

(c) drying the mixture;

(d) milling the dried mixture;

(e) blending the mixture with a lubricant such as magne-
sium stearate; and

(f) compressing the blended mixture to form tablets.
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The dosage forms may be coated with one or more
coatings as is well known in the art such as, for example,
shellac, zein, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, ethyl cellulose, polymethacrylates, polyvi-
nyl acetate phthalate, cellulose acetate phthalate, triacetin,
dibutyl sebacate, a mixture of polyethylene glycol, titanium
dioxide and hydroxypropyl methylcellulose, and the like.

The sustained release properties of the formulation of the
present invention may be demonstrated by monitoring the
dissolution of the active ingredient. The dissolution of the
active ingredient may be monitored using standard proce-
dures well known to those skilled in the art (e.g. the
dissolution test procedures, such as the Rotating Basket
Method (Apparatus I) or Paddle Method (Apparatus II),
disclosed in the U.S. Pharmacopeia (USP)). Such proce-
dures include those in which the formulation is immersed in
an aqueous medium such as water or hydrochloric acid and
aliquots of the medium are withdrawn at various time points
over a period of 24 hours. The aliquots are analyzed using
high pressure liquid chromatography (HPLC) with UV
detection to determine the concentration of dissolved active
ingredient using standard methodology. In a particular
example a tablet is immersed in about 900 mL of water and
the dissolution profile determined. In another particular
example, the dissolution profile is determined by the Rotat-
ing Basket method by immersing a tablet in 750 mL of 0.IN
HCI for 2 hours at a speed of 100 rpm and then adding 250
mL of 0.2 M phosphate buffer to the dissolution media to
afford a pH of 6.2.

The formulation preferably releases the active ingredient
in a controlled manner over a period of up to about 8 hours
or longer. For example, the formulation described in
Example 2 below released about 90% of the active ingre-
dient over 16 hours, and the formulation described in
Example 1 released about 90% of the active ingredient over
a period of 8 hours.

The plasma concentration versus time profiles of the
active ingredient illustrated in FIG. 2 were obtained utilizing
the following procedure. Thirty-two patients were assigned
to either Group A or Group B with 16 patients in each group.
After a 2-day drug-free period (days 1 and 2), all patients
were given oral doses of the immediate release formulation
of example 12 twice daily for a 9-day period (days 3 through
11) with fixed step-wise increases in dose from 25 to 200
mg. Starting on day 12, patients began a randomized treat-
ment sequence within their respective groups (Group A or
B). Group A patients followed a treatment sequence that
included one of each of the following formulations of the
active ingredient administered according to the sequence
randomized: two 100 mg tablets of the immediate release
formulation of example 12 while fasting administered every
12 hours (Treatment 1), one 400 mg tablet of the formulation
of example 2 while fasting (Treatment 2) and one 400 mg
tablet of the formulation of example 2 with a meal
(Treatment 3). Group B patients were randomized to a
treatment sequence that included one of each of the follow-
ing formulations of the active ingredient administered
according to the sequence randomized: two 100 mg tablets
of the immediate release formulation of example 12 while
fasting administered every 12 hours (Treatment 1), one 400
mg tablet of the formulation of example 1 while fasting
(Treatment 4) and one 400 mg tablet of the formulation of
example 1 with a meal (Treatment 5). On days 12, 16 and 20
patients received trial treatment according to their assigned
treatment sequences. On the evenings of days 13 and 17,
patients received 200 mg doses of the immediate release
formulation of example 12 and on days 14, 15, 18 and 19 the
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patients received 200 mg dose of the immediate release
formulation of example 12 twice daily. Blood samples were
taken from each subject on days 3, 10, 11, 14, 15, 18 and 19
before the morning dose. On days, 12, 16 and 20 blood
samples were taken from each subject immediately before
dose administration and at specified time intervals from
immediately after dose administration to 36 hours after dose
administration. The concentration of the active ingredient in
the blood samples was quantified using liquid-liquid extrac-
tion and high performance liquid chromatography with
ultraviolet absorbance detection. The plasma concentration
of the active ingredient over time profiles for the formula-
tions of examples 1 (n=11), 2(n=10) and 12(n=10 for Group
A and 12 for Group B) are illustrated in FIG. 2 and Table A
summarizes the mean area under the curve (AUC) values for
a 24 hour dosing interval and the mean maximum blood
concentration (C,,,,.) values for each of the examples.

TABLE A
Group A Group B
Example No. AUC, ,, Chax AUC, ,, Chax
1 — — 4886 565
2 5609 433 — —
12 5347 703 4818 563

The dose of the compound of the present invention which
is administered will necessarily be varied according to
principles well known in the art taking account of the route
of administration, the duration of treatment, the severity of
the psychotic condition, the size and age of the patient, the
potency of the active component and the patient’s response
thereto. An effective dosage amount of the active component
can thus readily be determined by the clinician after a
consideration of all criteria and using his best judgment on
the patient’s behalf. In general, the compound will be
administered to a warm blooded animal (such as man) so
that an effective dose is received, generally a daily dose in
the range of about 0.01 to about 40 mg/kg body weight. For
example, when administered orally, it is generally adminis-
tered in the range of about 0.1 to about 40 mg/kg body
weight. Preferably, the compound of the present invention is
administered in about a 25, 50, 200, 300 or 400 mg strength.

The formulation of the present invention will, in general,
be in the form of a unit dosage form, and, in particular, the
formulation will be in the form of a tablet.

It will be apparent to those skilled in the art that the
formulation can be co-administered with other therapeutic or
prophylactic agents and/or medicaments that are not medi-
cally incompatible therewith. The formulation of the present
invention does not, in general, show any indication of overt
toxicity in laboratory test animals at several multiples of the
minimum effective dose of the active ingredient.

The invention is further illustrated by the following
non-limiting Examples in which temperatures are expressed
in degrees Celsius. The compound 11-[4-[2-(2-
hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo[b,f]]1,4]-
thiazepine, and its pharmaceutically acceptable salts, may be
prepared as described in published European Patents EP
240,228 or 282,236 as well as in U.S. Pat. No. 4,879,288, the
entire contents of which are herein incorporated by refer-
ence.

EXAMPLE 1

The following process was used to prepare tablets having
the composition defined in Table 1.
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11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]-
dibenzo-[b,f]]1,4]thiazepine hemifumurate (3453.8g), lac-
tose (1144.7g), microcrystalline cellulose (381.5g) and
METHOCEL® E50LV (900 g) were blended in a planetary
mixer for approximately 3 minutes.

The mixture was wet granulated in a planetary mixer
using purified water. The wet mass was dried in a fluidized
bed drier at about 65° C. until the loss on drying was less
than about 3% as measured by a moisture balance.

The dried granulation was milled using a hammer type or
similar mill operating at fast speed, knives forward with
suitable screen (e.g. 20 to 40 mesh).

Magnesium stearate was passed through an appropriate
screen (e.g. 20 to 40 mesh).

The dry granulated material was blended for approxi-
mately 3 minutes in a conventional blender (for example,
Patterson-Kelley Twin Shell) with the screened magnesium
stearate.

The blended mixture was compressed into tablets using a
conventional rotary tablet press (for example, Kilian
LX-21).

TABLE 1
mg/Tablet % of Tablet
Active ingredient (a) 460.51 57.6
Lactose NF 152.62 19.1
Microcrystalline Cellulose NF 50.87 6.3
METHOCEL ® E50LV Premium (b) 120.00 15.0
Purified water (c) q.s —
Magnesium stearate NF 16.00 2.0

(a) The active ingredient is 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]-
dibenzo[b,f]][1,4]thiazepine hemifumarate

(b) METHOCEL ® E50LV Premium is hydroxypropyl methylcellulose with
a viscosity of 40-60 cps, a methoxy content of 28 to 30% by weight and a
hydroxypropoxy content of 7 to 12% by weight which may be obtained from
The Dow Chemical Company, Michigan, USA. This product meets the
specifications for HPMC 2910 USP. Note that the particular METHOCEL ®
ESOLV Premium utilized in this example had a viscosity of 48 cps, a methoxy
content of 28.9% by weight and a hydroxypropoxy content ofless than 9.0%
by weight (i.e. 8.0%).

(c) Added but not retained.

The plasma concentration over time profile of the active
ingredient for the formulation of Example 1 is shown in FIG.

2.

EXAMPLE 2

The procedure described in Example 1 was repeated using
METHOCEL® E50LV and METHOCEL® E4M in place of
METHOCEL® ESOLV to afford tablets of the following
composition.

TABLE 2

mg\Tablet % of Tablet
Active ingredient (a) 460.51 57.6
Lactose NF 81.74 10.2
Microcrystalline Cellulose NF 81.75 10.2
METHOCEL ® E50LV Premium (b) 120.00 15.0
METHOCEL ® E4M Premium CR (d) 40.00 5.0
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TABLE 2-continued

mg\Tablet % of Tablet

2.0

Purified water (c)

qs
Magnesium stearate NF 16.00

(a) The active ingredient is 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]-
dibenzo[b,f][1,4]thiazepine hemifumarate

(b) METHOCEL ® E50LV Premium is hydroxypropyl methylcellulose with
a viscosity of 40-60 cps, a methoxy content of 28 to 30% by weight and a
hydroxypropoxy content of 7 to 12% by weight which may be obtained from
The Dow Chemical Company, Michigan, USA. This product meets the
specifications for HPMC 2910 USP. Note that the particular METHOCEL ®
ESOLV Premium utilized in this example had a viscosity of 48 cps, a methoxy
content of 28.9% by weight and a hydroxypropoxy content ofless than 9.0%
by weight (i.e. 8.0%).

(c) Added but not retained.

(d) METHOCEL ® E4M Premium CR is hydroxypropyl methylcellulose
with a viscosity of 3,500 to 5,600 cps, a methoxy content of 28 to 30% by
weight and a hydroxypropoxy content of 7 to 12% by weight which may be
obtained from The Dow Chemical Company, Michigan, USA. This product
meets the specifications from HPMC 2910 USP. Note that the particular
METHOCEL ® E4M Premium CR utilized in this example had a viscosity of
4364 cps, a methoxy content of 28.5% by weight and a hydroxypropoxy-
content of 7.8% by weight.

The plasma concentration over time profile of the active
ingredient for the formulation of Example 2 is shown in FIG.

2.

EXAMPLE 3

Following a procedure similar to that described in
Example 1, tablets of the following composition can be
prepared.

TABLE 3
mg\Tablet % of Tablet
Active ingredient (a) 345.38 43.2
Lactose NF 49.31 6.2
Microcrystalline Cellulose NF 49.31 6.2
Sodium citrate 100.00 12.5
METHOCEL ® K100LV Premium CR (b) 200.00 25.0
METHOCEL ® K4M Premium CR (c) 40.00 5.0
Purified water (d) q.s —
Magnesium stearate NF 16.00 2.0

(a) The active ingredient is 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]
dibenzo[b,f][1,4]thiazepine hemifumarate

(b) METHOCEL ® K100LV Premium CR is hydroxypropyl methylcellulose
with a viscosity of 80 to 120 cps, a methoxy content of 19 to 24% by weight
and a hydroxypropoxy content of 7 to 12% by weight which may be obtained
from The Dow Chemical Company, Michigan, USA. This product meets the
specifications for HPMC 2208 USP. Note that the particular METHOCEL ®
K100LV Premium CR utilized in this example must have a hydroxypropoxy
content of less than 9.0% by weight.

(c) METHOCEL ® K4M Premium CR is hydroxypropyl methylcellulose
with a viscosity of 3,500 to 5,600 cps, a methoxy content of 19 to 24% by
weight and a hydroxypropoxy content of 7 to 12% be weight which may be
obtained from The Dow Chemical Company, Michigan, USA. This product
meets the specification of HPMC 2208 USP.

(d) Added but not retained

EXAMPLE 4

Following a procedure similar to that described in
Example 1, tablets of the following composition can be
prepared.
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TABLE 6-continued

11
TABLE 4
mg\Tablet % of Tablet
Active ingredient (a) 345.38 432
Lactose NF 89.31 111
Microcrystalline Cellulose NF 89.31 111
Sodium citrate 100.00 12.5
METHOCEL ® K100LV Premium CR (b) 120.0 15.0
METHOCEL ® E4M Premium CR (c) 40.00 5.0
Purified water (d) qss. —
Magnesium stearate NF 16.00 2.0

(a) The active ingredient is 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]
dibenzo[b,f][1,4]thiazepine hemifumarate

(b) METHOCEL ® K100LV Premium CR is hydroxypropyl methylcellulose
with a viscosity of 80 to 120 cps, a methoxy content of 19 to 24% by weight
and a hydroxypropoxy content of 7 to 12% by weight which may be obtained
from The Dow Chemical Company, Michigan, USA. This product meets the
specifications for HPMC 2208 USP. Note that the particular METHOCEL ®
K100LV Premium CR utilized in this example must have a hydroxypropoxy

content of less than 9.0% by weight.

(c) METHOCEL ® E4M Premium CR is hydroxypropyl methylcellulose
with a viscosity of 3,500 to 5,600 cps, a methoxy content of 28 to 30% by
weight and a hydroxypropoxy content of 7 to 12% by weight which may be
obtained from the Dow Chemical Company, Michigan, USA. This product

meets the specification of HPMC 2910 USP.
(d) Added but not retained

EXAMPLE 5

Following a procedure similar to that described in
Example 1, tablets of the following composition can be
prepared.

TABLE 5
mg\Tablet % of Tablet
Active ingredient (a) 345.38 43.2
Lactose NF 69.31 8.7
Microcrystalline Cellulose NF 69.31 8.7
Sodium citrate 100.00 12.5
METHOCEL ® K100LV Premium CR (b) 200.00 25.0
Purified water (d) q.s. —
Magnesium stearate NF 16.00 2.0

(a) The active ingredient is 11-{4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]-
dibenzo[b,f][1,4]thiazepine hemifumarate

(b) METHOCEL ® K100LV Premium CR is hydroxypropyl methylcellulose
with a viscosity of 80 to 120 cps, a methoxy content of 19 to 24% by weight
and a hydropropoxy content of 7 to 12% by weight which may be obtained
from The Dow Chemical Company, Michigan, USA. This product meets the
specifications for HPMC 2208 USP. Note that the particular METHOCEL ®
K100LV Premium CR utilized in this example must have a hydroxypropoxy

content of less than 9.0% by weight.
(c) Added but not retained.

EXAMPLE 6

Following a procedure similar to that described in
Example 1, tablets of the following composition can be
prepared.

TABLE 6
mg\Tablet % of Tablet
Active ingredient (a) 345.38 432
Povidone USP (b) 40.00 5.0
Microcrystalline Cellulose NF 38.62 4.8
Sodium citrate 200.00 25.0
METHOCEL ® E50LV Premium (c) 80.00 10.0
METHOCEL ® E4M Premium CR (d) 80.00 10.0
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mg\Tablet % of Tablet
Purified water (¢) q.s —
Magnesium stearate NF 16.00 2.0

(a) The active ingredient is 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]-
dibenzo[b,f][1,4]thiazepine hemifumarate

(b) The reagent is a polyvinylpyrrolidone polymer having a K-value of 29-32
which may be obtained from ISP Technologies Inc., Wayne, New Jersey,
USA, under the trademark PLASDONE ® K-29/32. This product meets the
specifications for Povidone USP.

(c) METHOCEL ® E50LV Premium is hydroxypropyl methylcellulose with
a viscosity of 40—60 cps, a methoxy content of 28 to 30% by weight and a
hydroxypropoxy content of 7 to 12% by weight which may be obtained from
The Dow Chemical Company, Michigan, USA. This product meets the
specifications for HPMC 2910 USP. Note that the particular METHOCEL ®
ESOLV Premium utilized in this example must have a hydroxypropoxy
content of less than 9.0% by weight.

(d) METHOCEL ® E4M Premium CR is hydroxypropyl methylcellulose
with a viscosity of 3,500 to 5,600 cps, a methoxy content of 28 to 30% by
weight and a hydroxypropoxy content of 7 to 12% by weight which may be
obtained from The Dow Chemical Company, Michigan, USA. This product
meets the specifications for HPMC 2910 USP.

(e) Added but not retained

EXAMPLE 7

Following a procedure similar to that described in
Example 1, tablets of the following composition can be
prepared.

TABLE 7
mg\Tablet % of Tablet
Active ingredient (a) 345.38 432
Povidone USP (b) 40.00 5.0
Microcrystalline Cellulose NF 38.62 4.8
Sodium citrate 200.00 25.0
METHOCEL ® E50LV Premium (c) 80.00 10.0
METHOCEL ® E4M Premium CR (d) 80.00 10.0
Purified water (e) q.s —
Magnesium stearate NF 16.00 2.0

(a) The active ingredient is 11-{4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]-
dibenzo[b,f][1,4]thiazepine hemifumarate.

(b) This reagent is a polyvinylpyrrolidone polymer having a K-value of 90
which may be octained from ISP Technologies Inc., Wayne, New Jersey,
USA, inder the trademark PLASDONE ® K-90. This product meets the
specifications for Povidone USP.

(c) METHOCEL ® E50LV Premium is hydroxypropyl methylcellulose with
a viscosity of 40-60 cps, a methoxy content of 28 to 30% by weight and a
hydroxypropoxy content of 7 to 12% by weight which may be obtained from
The Dow Chemical Company, Michigan, USA. This product meets the
specifications for HPMC 2910 USP. Note that the particular METHOCEL ®
ESOLV Premium utilized in this example must have a hydroxypropoxy

content of less than 9.0% by weight.

(d) METHOCEL ® E4M Premium CR is hydroxypropyl methylcellulose
with a viscosity of 3,500 to 5,600 cps, a methoxy content of 28 to 30% by
weight and a hydroxypropoxy content of 7 to 12% by weight which may be
obtained from The Dow Chemical Company, Michigan, USA. This product
meets the specifications for HPMC 2910 USP.

(e) Added but not retained.

Following a procedure similar to that described in
Example 1, tablets of the following compositions were
prepared:
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TABLE 8
Example 8 Example 9 Example 10 Mg/Tablet
mg/ %of mg/ %of mg  %of 5 CORE
tablet tablet tablet tablet tablet tablet

Active ingredient (a) 115.13
Active Ingredient (a) 34538 432 34538 432 34538 432 Povidone USP (b) 8.33
Lactose NF 109.31  13.7 69.31 8.7 49.31 6.2 Dicalcium phosphate dihydrate USP 10.00
Microcrystalline 109.31 137 69.31 8.7 49.31 6.2 Microcrystalline cellulose NF 32.88
Cellulose NF 10 Sodium starch glycolate NF 8.33
Sodium citrate 100.00 12.5 100.00 12.5 100.00 12.5 Lactose NF 22.33
METHOCEL ® 120.00 15.0 200.00 25.0 200.00 25.0 Magnesium stearate NF 3.00
K100LV Purified water (c) q.s.
Premium CR (b) COATING
METHOCEL ® — — — — 40.00 5.0
K4M Premium CR (c) 15 Hydroxypropyl methylcellulose 2910 USP (d) 5.00
Purified water (d) q.s. — Q8. — g.s. — Polyethylene glycol 400 NF 1.00
Magnesium stearate 16.00 2.0 16.00 2.0 16.00 2.0 Yellow ferric oxide NF 0.15
NF Titanium dioxide USP 1.85

(a) The active ingredient is 11-{4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]-
dibenzo[b,f][1,4]thiazepine hemifumarate

(b) METHOCEL ® K100LV Premium CR is hydroxypropyl methylcellulose
with a viscosity of 80 to 120 cps, a methoxy content of 19 to 24% by weight
and a hydroxypropoxy content of 7 to 12% by weight which may be obtained
from The Dow Chemical Company, Michigan, USA. This product meets the
specifications for HPMC 2208 USP. Note that the particular METHOCEL ®
K100LV Premium CR utilized in this example had a viscosity of 90 cps, a
methoxy content of 22.7% by weight and a hydroxypropoxy contentof 8.5%
by weight.

(c) METHOCEL ® K4M Premium CR is hydroxypropyl methylcellulose
with a viscosity of 3,500 to 5,600 cps, a methoxy content of 19 to 24% by
weight and a hydroxypropoxy content of 7 to 12% by weight, which may be
obtained from the Dow Chemical Company, Michigan, USA. This product
meets the specification of HPMC 2208 USP. Note that the particular METHO-
CEL ® K4M Premium CR utilized in this example had a viscosity of 4105
cps, a methoxy content of 22.3% by weight and a hydroxypropoxy content of
9.7% by weight.

(d) Added but not retained.

The release dissolution profile of the formulations of
Examples 8, 9 and 10 are shown in FIG. 1.

EXAMPLE 11

Following a procedure similar to that described in
Example 1, tablets of the following composition were pre-
pared:

mg/Tablet % of Tablet
Active ingredient (a) 345.38 432
Povidone USP (b) 80.00 10.00
Sodium citrate USP 100.00 12.5
Microcrystalline cellulose NF 138.62 17.3
METHOCEL ® E4M Premium CR (c) 120.00 15.0
Purified water (d) q.s. —
Magnesium Stearate NF 16.0 2.0

(a) The active ingredient is 11-[4-[2(2-hydroxyethoxy)ethyl]-1-piperazinyl]-
dibenzo[b,f][1,4]thiazepine hemifumarate

(b) This reagent is a polyvinylpyrrolidone polymer having a K-value of 90
which may be obtained from ISP Technologies Inc., Wayne, New Jersey,
USA, under the trademark PLASDONE ® K-90. This product meets the
specifications for Povidone USP.

(c) METHOCEL ® E4M Premium CR is hydroxypropyl methylcellulose
with a viscosity of 3,500 to 5,600 cps, a methoxy content of 28 to 30% by
weight and a hydroxypropoxy content of 7 to 12% by weight which may be
obtained from The Dow Chemical Company, Michigan, USA. This product
meets the specifications for HPMC 2910 USP. Note that the particular
METHOCEL ® E4M Premium CR utilized in this example had a viscosity of
4364 cps, a methoxy content of 28.5% by weight and a hydroxypropoxy-

content of 7.8% by weight.
(d) Added by not retained.
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(a) The active ingredient is 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-piperazinyl]
dibenzo[b,f][1,4]thiazepine hemifumarate.

(b) This reagent is a polyvinylpyrrolidone polymer having a K-value of 29-32
which may be obtained from ISP Technologies Inc., Wayne, New Jersey,
USA, under the trademark PLASDONE ® K-29/32. This product meets the
specification for Povidone USP.

(c) Added but not retained.

(d) The hydroxypropyl methylcellulose utilized in this example was
PHARMACOAT ® 606 which may be obtained from Shin-Etsu, Ltd., Japan
and has a viscosity in the range of 4.5 to 8.0 cps, a methoxy content of 28 to
30% by weight and a hydroxypropoxy content of 7 to 12% by weight.

The above described immediate release composition was
prepared by the following process: The active ingredient,
povidone, dicalcium phosphate dihydrate, and portions of
the microcrystalline cellulose and sodium starch glycolate
were mixed in a mixer-granulator (for example, a Littleford
MGT) for approximately 5 minutes. Purified water was
added while mixing until a suitable mass was obtained. The
wet granules were passed through a cone mill fitted with an
appropriate screen (e.g. 6.35 mm) and then were dried in a
fluidized bed dryer set at an inlet temperature of approxi-
mately 65° C. to a loss on drying level of less than 2.5%
w/w. The dried granules were then passed through a suitable
mill fitted with an appropriate screen (e.g. #20 mesh in a
hammer mill). The granulation was combined in a blender
(e.g. V-blender) with lactose and the remainder of the
microcrystalline cellulose and sodium starch glycolate and
was blended for approximately 5 minutes. The magnesium
stearate was passed through a suitable mill fitted with an
appropriate screen (e.g. 40 mesh) and then was added to the
dry granulated material and blended for approximately 3
minutes. The blended mixture was then compressed into
tablets using conventional rotary compression equipment.
The tablets were then film coated using conventional drum
coating equipment with an aqueous suspension of the film
coating constituents (i.e. hydroxypropyl methylcellulose,
polyethylene glycol 400, yellow ferric oxide and titanium
dioxide) at an inlet temperature of approximately 80° C.

What Is Claimed Is:

1. A sustained release formulation comprising a gelling
agent and 11 -[4-[2-(2-hydroxyethoxy)ethyl]- 1
-piperazinyl]dibenzo-[b,f] [1,4]thiazepine or a pharmaceu-
tically acceptable salt thereof, together with one or more
pharmaceutically acceptable excipients.

2. A sustained release formulation according to claim 1
wherein the gelling agent is hydroxypropyl methylcellulose.

3. A sustained release formulation according to claim 2
comprising about 5 to 50% by weight of a hydroxypropyl
methylcellulose selected from the group consisting of (a) a
hydroxypropyl methylcellulose having a viscosity of about
40 to 60 cps, a methoxy content of about 28 to 30% by
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weight and a hydroxypropoxy content of from about 7 to less
than 9% by weight, (b) a hydroxypropyl methylcellulose
having a viscosity of about 3,500 to 5,600 cps, a methoxy
content of about 28 to 30% by weight and a hydroxypropoxy
content of about 7 to 12% by weight, (c) a hydroxypropyl
methylcellulose having a viscosity of about 80 to 120 cps, a
methoxy content of about 19 to 24% by weight and a
hydroxypropoxy content of from about 7 to less than 9% by
weight and (d) a hydroxypropyl methylcellulose having a
viscosity of about 3,500 to 5,600 cps, a methoxy content of
about 19 to 24% by weight and a hydroxypropoxy content
of about 7 to 12% by weight, or mixtures thereof; with the
proviso that if the formulation contains a hydroxypropyl
methylcellulose described under (d) above the total amount
of hydroxypropyl methylcellulose present in the formulation
must be greater than 25.8% by weight.

4. A sustained release formulation according to claim 3
comprising about 5 to 40% by weight of a hydroxypropyl
methylcellulose selected from the group consisting of (a)—
(d) or mixtures thereof.

5. A sustained release formulation according to claim 4
comprising about 8 to 35% by weight of a hydroxypropyl
methylcellulose selected from the group consisting of (a)—
(d) or mixtures thereof.

6. A formulation according to claim 5 comprising about
10 to 30% by weight of a hydroxypropyl methylcellulose
selected from the groups (a)—(d) or mixtures thereof.

7. A formulation according to claim 6 comprising about
15 to 30% by weight of a hydroxypropyl methylcellulose
selected from the groups (a)—(d) or mixtures thereof.

8. A formulation according to claim 7 wherein the one or
more pharmaceutically acceptable excipients are selected
from the group consisting of microcrystalline cellulose,
lactose, magnesium stearate, sodium citrate and povidone.

9. A formulation according to claim 8 wherein the one or
more pharmaceutically acceptable excipients are selected
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from the group consisting of (a) about 4 to 20% by weight
of microcrystalline cellulose, (b) about 5 to 20% by weight
of lactose, (c) about I to 3% by weight of magnesium
stearate, (d) about 10 to 30% by weight of sodium citrate and
(e) about 1 to 15% by weight of povidone.

10. A formulation according to claim 1 wherein 11 -[4-
[2-(2hydroxyethoxy)ethyl]-1-piperazinyl[dibenzo[b,f][1,4]
thiazepine is in the form of a hemifumarate salt.

11. A formulation according to claim 1 wherein one of the
one or more pharmaceutically acceptable excipients is a pH
modifier.

12. A formulation according to claim 11 wherein the pH
modifier is sodium citrate.

13. A method of treating psychotic states or hyperactivity
in a warm-blooded animal which comprises administering to
said warm-blooded animal an effective amount of a formu-
lation according to anyone of claims 1-12.

14. A process for preparing a formulation according to
anyone of claims 1 or 2 which comprises mixing 11-[4-[2-
(2-hydroxyethoxy)ethyl]-1-piperazinyl]dibenzo[[b,f][1,4]
thiazepine, or a pharmaceutically acceptable salt thereof, a
gelling agent and other excipients.

15. A process for preparing a formulation according to
anyone of claims 1 or 2 which comprises:

(a) mixing 11-[4-[2-(2-hydroxyethoxy)ethyl]-1-
piperazinyl]dibenzo[b,f][ 1,4]thiazepine, or a pharma-
ceutically acceptable salt thereof, a gelling agent and
other excipients;

(b) wet granulating the mixed components;

(c) drying the mixture;

(d) milling the dried mixture;

(e) blending the mixture with a lubricant; and

(f) compressing the blended mixture to form tablets.

& Ed Ed * *





