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Charles M. Lizza

William C. Baton

SAUL EWING LLP

One Riverfront Plaza, Suite 1520
Newark, New Jersey 07102-5426
(973) 286-6700

clizza@saul.com

Attorneys for Plaintiffs
Dexcel Pharma Technologies Ltd.
and Dexcel Ltd.

UNITED STATES DISTRICT COURT
DISTRICT OF NEW JERSEY

DEXCEL PHARMA TECHNOLOGIES Civil Action No.
LTD. and DEXCEL LTD.,

o COMPLAINT FOR
Plaintiffs, PATENT INFRINGEMENT

V.

APOTEX CORP. and APOTEX INC., (Filed Electronically)

Defendants.

Plaintiffs Dexcel Pharma Technologies Ltd. (“Dexcel Pharma”) and Dexcel Ltd.
(collectively, “Plaintiffs”), by their undersigned attorneys, for their Complaint against defendants
Apotex Corp. and Apotex Inc. (collectively, “Apotex’), allege as follows:

Nature of the Action

1. This is an action for patent infringement under the patent laws of the United
States, 35 U.S.C. 8100, et seq., arising from Apotex’s filing of an Abbreviated New Drug
Application (“ANDA”) with the United States Food and Drug Administration (“FDA”) seeking
approval to commercially market a generic version of Dexcel Pharma’s Omeprazole Delayed

Release Tablets, 20 mg (OTC), prior to the expiration of United States Patent Nos. 9,023,391
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(“the 391 patent”) and 7,255,878 (“the *878 patent”) (collectively, “the patents-in-suit”), owned
by Dexcel Ltd.

The Parties

2. Plaintiff Dexcel Ltd. is a corporation organized and existing under the laws of
Israel, having its registered address at 1 Dexcel Street Or-Akiva, Israel 3060000.

3. Plaintiff Dexcel Pharma is a corporation organized and existing under the laws of
Israel, having its registered address at 1 Dexcel Street Or-Akiva, Israel 3060000.

4. On information and belief, defendant Apotex Corp. (“Apotex Corp.”) is a
corporation organized and existing under the laws of the State of Delaware, having a principal
place of business at 2400 North Commerce Parkway, Suite 400, Weston, Florida 33326. On
information and belief, Apotex Corp. is registered with the State of New Jersey as a drug
wholesaler, under Registration No. 5003192. On information and belief, Apotex Corp. is in the
business of, among other things, manufacturing and selling generic copies of branded
pharmaceutical products throughout the United States, including in this District.

5. On information and belief, defendant Apotex Inc. (“Apotex Inc.”) is a corporation
organized and existing under the laws of Canada, having a principal place of business at 150
Signet Drive, Toronto, Ontario M9L 1T9, Canada. On information and belief, Apotex Inc. is in
the business of, among other things, manufacturing and selling generic copies of branded
pharmaceutical products throughout the United States, including in this District.

6. On information and belief, Apotex Corp. is a wholly-owned subsidiary of Apotex
Inc.

7. On information and belief, Apotex Corp. is the authorized U.S. agent for Apotex

Inc.
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The Patents-in-suit

8. On May 5, 2015, the United States Patent and Trademark Office (“USPTO”) duly
and lawfully issued the 391 patent, entitled “Stable Benzimidazole Formulation.” A copy of the
’391 patent is attached hereto as Exhibit A. Dexcel Ltd. owns the *391 patent.

9. On August 14, 2007, the USPTO duly and lawfully issued the ’878 patent,
entitled “Stable Benzimidazole Formulation.” A copy of the 878 patent is attached hereto as
Exhibit B. Dexcel Ltd. owns the 878 patent.

The Omeprazole Delayed Release, 20 mg (OTC) Drug Product

10. Dexcel Pharma holds an approved New Drug Application (“NDA”) under Section
505(b) of the Federal Food Drug and Cosmetic Act (“FFDCA”), 21 U.S.C. § 355(b), for
Omeprazole Delayed Release Tablets, 20 mg (OTC) (NDA No. 22-032). The claims of the
patents-in-suit cover, inter alia, stable formulations of omeprazole and methods of
manufacturing omeprazole formulations.

11. Pursuant to 21 U.S.C. 8 355(b)(1) and attendant FDA regulations, the 391 patent
is listed in the FDA publication, “Approved Drug Products with Therapeutic Equivalence
Evaluations” (the “Orange Book”), with respect to Omeprazole Delayed Release Tablets, 20 mg
(OTC).

Acts Giving Rise To This Suit

12.  On information and belief, Apotex has submitted Abbreviated New Drug
Application No. 210070 (“Apotex’s ANDA”) to the FDA under Section 505(j) of the FFDCA.
Apotex’s ANDA seeks approval to engage in the commercial manufacture, use, sale, offer for
sale, or importation of a generic version of Plaintiffs’ Omeprazole Delayed Release Tablets, 20

mg (OTC) (“Apotex’s Proposed Product”) prior to the expiration of the patents-in-suit.
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13. On information and belief, following FDA approval of Apotex’s ANDA, Apotex
Corp. and Apotex Inc. will work in concert with one another to make, use, sell, or offer to sell
Apotex’s Proposed Product throughout the United States, or import such generic products into
the United States.

14. In connection with the filing of its ANDA as described in the preceding
paragraph, Apotex has provided a written certification to the FDA, as called for by Section 505
of the FFDCA, 21 U.S.C. § 355())(2)(A)(vii)(IV) (“Apotex’s Paragraph IV Certification”),
alleging that the claims of the 391 patent are invalid, unenforceable, and/or will not be infringed
by the activities described in Apotex’s ANDA.

15. No earlier than February 23, 2017, Plaintiffs received written notice of Apotex’s
Paragraph IV Certification (“Apotex’s Notice Letter”) pursuant to 21 U.S.C. 8§ 355(j)(2)(B) with
respect to the ’391 patent. Apotex’s Notice Letter alleged that the claims of the *391 patent will
not be infringed by the activities described in Apotex’s ANDA. Apotex’s Notice Letter also
informed Plaintiffs that Apotex seeks approval to market Apotex’s Proposed Product before the
’391 patent expires.

16. In Apotex’s Notice Letter, Apotex offered to provide access to certain
confidential information and materials within Apotex’s ANDA that would allow Plaintiffs to
confirm Apotex’s infringement of the patents-in-suit. The parties did not reach agreement on the
terms of such confidential access. To date, Apotex has not provided any portion of its ANDA to
Plaintiffs.

Jurisdiction and Venue

17.  This Court has jurisdiction over the subject matter of this action pursuant to 28

U.S.C. §§ 1331, 1338(a), 2201, and 2202.
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18. The Court has personal jurisdiction over Apotex Corp. and Apotex Inc. by virtue
of, inter alia, their systematic and continuous contacts with the State of New Jersey.

19. On information and belief, Apotex Corp. is in the business of formulating,
manufacturing, marketing, and selling generic prescription pharmaceutical drugs that it
distributes in New Jersey and throughout the United States.

20. On information and belief, Apotex Corp. is the authorized U.S. agent for Apotex
Inc.

21. This Court has personal jurisdiction over Apotex Corp. and Apotex Inc. because,
inter alia, they have committed an act of patent infringement under 35 U.S.C. 271(e)(2), and
intend a future course of conduct that includes acts of patent infringement in New Jersey. These
acts have led and will lead to foreseeable harm and injury to Plaintiffs. For example, on
information and belief, Apotex Corp. and Apotex Inc. are actively preparing to make the
proposed generic copies of Omeprazole Delayed Release Tablets, 20 mg (OTC), that are the
subject of Apotex’s ANDA, and to use, sell, and offer for sale such generic copies in this State
and in this District.

22. On information and belief, Apotex Corp. has substantial, continuous and
systematic contacts with New Jersey, and has registered as a drug wholesaler in New Jersey.

23. On information and belief, Apotex Corp. has previously submitted to the
jurisdiction of this Court and has asserted counterclaims in this Judicial District. See, e.g.,
Bausch & Lomb Inc., et al., v. Apotex Inc. and Apotex Corp., Civil Action No. 14-1975;
Hoffman-La Roche Inc. v. Apotex Inc. and Apotex Corp., Civil Action No. 07-4417.

24. On information and belief, Apotex Inc., either directly or through one or more of

its wholly-owned subsidiaries and/or agents, develops, manufactures, distributes, markets, offers
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to sell, and sells generic drug products for sale and use throughout the United States, including
within this Judicial District.

25.  On information and belief, Apotex Inc. has substantial, continuous and systematic
contacts with New Jersey, including, but not limited to, directing the operations and management
of Apotex Corp.

26. On information and belief, Apotex Inc. has previously submitted to the
jurisdiction of this Court and has asserted counterclaims in this Judicial District. See, e.g.,
Bausch & Lomb Inc., et al., v. Apotex Inc. and Apotex Corp., Civil Action No. 14-1975;
Hoffman-La Roche Inc. v. Apotex Inc. and Apotex Corp., Civil Action No. 07-4417.

27. On information and belief, Apotex Corp. and Apotex Inc. hold themselves out as
a single entity for the purposes of manufacturing, selling marketing, distribution, and importation
of generic drug products in New Jersey and throughout the United States.

28. On information and belief, Apotex Corp. and Apotex Inc. are agents of each other
with respect to formulating, manufacturing, packaging, marketing and/or selling pharmaceutical
products throughout the United States and will do the same with respect to Apotex’s Proposed
Product for which they have sought approval from the FDA.

29. On information and belief, Apotex Corp. and Apotex Inc. are acting in concert
with each other with respect to formulating, manufacturing, packaging, marketing and/or selling
pharmaceutical products throughout the United States and will do the same with respect to
Apotex’s Proposed Product for which they have sought approval from the FDA.

30. On information and belief, Apotex Inc., alone and/or together with its affiliate and

agent, Apotex Corp., filed Apotex’s ANDA with the FDA.
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31. On information and belief, Apotex Corp., alone and/or together with Apotex Inc.,
has committed, or aided, abetted, actively induced, contributed to, or participated in the
commission of an act of patent infringement under 35 U.S.C. 8 271(e)(2) that has led and/or will
lead to foreseeable harm and injury to Plaintiffs.

32. This Court has personal jurisdiction over Apotex Corp. by virtue of, among other
things, (1) its continuous and systematic contacts with New Jersey; (2) its registration as a drug
wholesaler in New Jersey; (3) its acts of patent infringement that will result in foreseeable harm
in New Jersey; (4) its sale of a substantial volume of prescription drugs in New Jersey; (5) its
purposefully availing itself of the jurisdiction of this Court in the past; and (6) its conduct by,
through, and in concert with Apotex Inc.

33. This Court has personal jurisdiction over Apotex Inc. by virtue of, among other
things, (1) its continuous and systematic contacts with New Jersey; (2) its sale of a substantial
volume of prescription drugs in New Jersey; (3) its acts of patent infringement that will result in
foreseeable harm in New Jersey; (4) its purposefully availing itself of the jurisdiction of this
Court in the past; and (5) its conduct by, through, and in concert with Apotex Corp.

34.  Alternatively, to the extent the above facts do not establish personal jurisdiction
over Apotex Inc., this Court may exercise jurisdiction over Apotex Inc., pursuant to Fed. R. Civ.
P. 4(k)(2) because: (a) Plaintiffs’ claims arise under federal law; (b) Apotex Inc. would be a
foreign defendant not subject to personal jurisdiction in the courts of any State; and (c) Apotex
Inc. has sufficient contacts with the United States as a whole, including, but not limited to,
manufacturing, and selling generic pharmaceutical products that are distributed throughout the
United States, such that this Court’s exercise of jurisdiction over Apotex Inc. satisfies due

process.
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35.  Venue is proper in this Judicial District pursuant to 28 U.S.C. 8§ 1391 and
1400(b).
Count |

Infringement of the 391 Patent

36. Plaintiffs repeat and reallege the allegations of paragraphs 1-35 as though fully set
forth herein.

37.  Apotex’s submission of ANDA No. 210070 to obtain approval to engage in the
commercial manufacture, use, sale, offer for sale, or importation of Omeprazole Delayed Release
Tablets, 20 mg (OTC), prior to the expiration of the *391 patent, constitutes infringement of one
or more of the claims of that patent under 35 U.S.C. § 271(e)(2)(A).

38.  There is ajusticiable controversy between the parties hereto as to the infringement
of the *391 patent.

39. Unless enjoined by this Court, upon FDA approval of Apotex’s ANDA, Apotex
will infringe the *391 patent under 35 U.S.C. § 271(a) by making, using, offering to sell, selling,
and/or importing Apotex’s Proposed Product in the United States.

40. Unless enjoined by this Court, upon FDA approval of Apotex’s ANDA, Apotex
will induce infringement of the *391 patent under 35 U.S.C. 8 271(b) by making, using, offering
to sell, selling, and/or importing Apotex’s Proposed Product in the United States. On
information and belief, upon FDA approval of Apotex’s ANDA, Apotex will intentionally
encourage acts of direct infringement with knowledge of the 391 patent and knowledge that its
acts are encouraging infringement.

41. Unless enjoined by this Court, upon FDA approval of Apotex’s ANDA, Apotex
will contributorily infringe the *391 patent under 35 U.S.C. § 271(c) by making, using, offering

to sell, selling, and/or importing Apotex’s Proposed Product in the United States. On

8
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information and belief, Apotex has had and continues to have knowledge that Apotex’s Proposed
Product is especially adapted for a use that infringes the ’391 patent and that there is no
substantial non-infringing use for Apotex’s Proposed Product.

42. Plaintiffs will be substantially and irreparably damaged and harmed if Apotex’s
infringement of the 391 patent is not enjoined.

43. Plaintiffs do not have an adequate remedy at law.

44, This case is an exceptional one, and Plaintiffs are entitled to an award of their
reasonable attorneys’ fees under 35 U.S.C. § 285.

Count 11
Infringement of the *878 Patent

45. Plaintiffs repeat and reallege the allegations of paragraphs 1-44 as though fully set
forth herein.

46.  Apotex, through its submission of Apotex’s Paragraph IV Certification as part of
Apotex’s ANDA to the FDA, has indicated that it seeks approval to engage in the commercial
manufacture, use, sale, offer for sale, or importation of Omeprazole Delayed Release Tablets, 20
mg (OTC), prior to the expiration of the *878 patent. Apotex’s actions with respect to its ANDA
show that there is a substantial controversy between the parties of sufficient immediacy and
reality to warrant issuance of a declaratory judgment.

47. Apotex’s submission of ANDA No. 210070 to obtain approval to engage in the
commercial manufacture, use, sale, offer for sale, or importation of Omeprazole Delayed Release
Tablets, 20 mg (OTC) prior to the expiration of the *878 patent, constitutes infringement of one
or more claims of that patent under 35 U.S.C. 8 271(e)(2)(A).

48.  There is a justiciable controversy between the parties hereto as to the infringement

of the *878 patent.
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49. Unless enjoined by this Court, upon FDA approval of Apotex’s ANDA, Apotex
will infringe the *878 patent under 35 U.S.C. § 271(a) by making, using, offering to sell, selling,
and/or importing Apotex’s Proposed Product in the United States.

50. Unless enjoined by this Court, upon FDA approval of Apotex’s ANDA, Apotex
will induce infringement of the *878 patent under 35 U.S.C. 8 271(b) by making, using, offering
to sell, selling, and/or importing Apotex’s Proposed Product in the United States. On
information and belief, upon FDA approval of Apotex’s ANDA, Apotex will intentionally
encourage acts of direct infringement with knowledge of the 878 patent and knowledge that its
acts are encouraging infringement.

51. Unless enjoined by this Court, upon FDA approval of Apotex’s ANDA, Apotex
will contributorily infringe the *878 patent under 35 U.S.C. § 271(c) by making, using, offering
to sell, selling, and/or importing Apotex’s Proposed Product in the United States. On
information and belief, Apotex has had and continues to have knowledge that Apotex’s Proposed
Product is especially adapted for a use that infringes the ’878 patent and that there is no
substantial non-infringing use for Apotex’s Proposed Product.

52. Plaintiffs will be substantially and irreparably damaged and harmed if Apotex’s
infringement of the 878 patent is not enjoined.

53. Plaintiffs do not have an adequate remedy at law.

54. This case is an exceptional one, and Plaintiffs are entitled to an award of their
reasonable attorneys’ fees under 35 U.S.C. § 285.

PRAYER FOR RELIEF

WHEREFORE, Plaintiffs respectfully requests the following relief:
(A) A Judgment be entered that Apotex has infringed the patents-in-suit by submitting
ANDA No. 210070;

10
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(B) A Judgment be entered that Apotex has infringed, and that Apotex’s making,
using, selling, offering to sell, or importing Apotex’s Proposed Product will infringe one or more
claims of the patents-in-suit;

(C)  An Order that the effective date of FDA approval of ANDA No. 210070 be a date
which is not earlier than the later of the expiration of the patents-in-suit, or any later expiration of
exclusivity to which Plaintiffs are or become entitled;

(D)  Preliminary and permanent injunctions enjoining Apotex and its officers, agents,
attorneys and employees, and those acting in privity or concert with them, from making, using,
selling, offering to sell, or importing Apotex’s Proposed Product until after the expiration of the
patents-in-suit, or any later expiration of exclusivity to which Plaintiffs are or become entitled,

(E) A permanent injunction, pursuant to 35 U.S.C. 8 271(e)(4)(B), restraining and
enjoining Apotex, its officers, agents, attorneys and employees, and those acting in privity or
concert with them, from practicing any compositions or methods as claimed in the patents-in-
suit, or from actively inducing or contributing to the infringement of any claim of the patents-in-
suit, until after the expiration of the patents-in-suit, or any later expiration of exclusivity to which
Plaintiffs are or become entitled;

(F) A Declaration that the commercial manufacture, use, sale, offer for sale, or
importation into the United States of Apotex’s Proposed Product will directly infringe, induce
and/or contribute to infringement of the patents-in-suit;

(G) To the extent that Apotex has committed any acts with respect to the
compositions or methods claimed in the patents-in-suit, other than those acts expressly exempted

by 35 U.S.C. § 271(e)(1), that Plaintiffs be awarded damages for such acts;

11
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(H) If Apotex engages in the commercial manufacture, use, sale, offer for sale, or
importation into the United States of Apotex’s Proposed Product prior to the expiration of the
patents-in-suit, a Judgment awarding damages to Plaintiffs resulting from such infringement,
together with interest;

()] Attorneys’ fees in this action as an exceptional case pursuant to 35 U.S.C. § 285;

@) Costs and expenses in this action; and

(K)  Such further and other relief as this Court may deem just and proper.

Dated: April 7, 2017 By: s/ Charles M. Lizza

Charles M. Lizza

William C. Baton

SAUL EWING LLP

One Riverfront Plaza, Suite 1520
Newark, New Jersey 07102-5426
(973) 286-6700

clizza@saul.com

Of Counsel:

Attorneys for Plaintiffs
F. Dominic Cerrito Dexcel Pharma Technologies Ltd.
Eric C. Stops and Dexcel Ltd.

Evangeline Shih

Thomas Pease

Catherine T. Mattes

Brian J. Forsatz

QUINN EMANUEL URQUHART & SULLIVAN, LLP
51 Madison Avenue, 22nd Floor

New York, New York 10010

(212) 849-7000

Robert Green

Caryn Borg-Breen

GREEN, GRIFFITH & BORG-BREEN LLP
NBC Tower, Suite 3100

455 North Cityfront Plaza Drive
Chicago, Illinois 60611

(312) 883-8000

12
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CERTIFICATION PURSUANT TOL.CIV.R.11.2

I hereby certify that the matters captioned Dexcel Pharma Technologies Ltd., et al. v. Sun
Pharma Global FZE, et al., Civil Action No. 15-8017 (SDW)(LDW) and Dexcel Pharma
Technologies Ltd., et al. v. Dr. Reddy’s Laboratories, Ltd., et al., Civil Action No. 15-8042
(SDW)(LDW) are related to the matter in controversy because the matter in controversy involves
the same patents and defendants who filed Abbreviated New Drug Applications seeking to
market generic versions of the same drug product.

| further certify that, to the best of my knowledge, the matter in controversy is not the

subject of any other action pending in any court or of any pending arbitration or administrative

proceeding.
Dated: April 7, 2017 By: s/ Charles M. Lizza
Charles M. Lizza
William C. Baton
SAUL EWING LLP
One Riverfront Plaza, Suite 1520
Of Counsel: Newark, New Jersey 07102-5426
(973) 286-6700
F. Dominic Cerrito clizza@saul.com
Eric C. Stops
Evangeline Shih Attorneys for Plaintiffs
Thomas Pease Dexcel Pharma Technologies Ltd.
Catherine T. Mattes and Dexcel Ltd.

Brian J. Forsatz

QUINN EMANUEL URQUHART & SULLIVAN, LLP
51 Madison Avenue, 22nd Floor

New York, New York 10010

(212) 849-7000

Robert Green

Caryn Borg-Breen

GREEN, GRIFFITH & BORG-BREEN LLP
NBC Tower, Suite 3100

455 North Cityfront Plaza Drive
Chicago, Illinois 60611

(312) 883-8000

13
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STABLE BENZIMIDAZOLE FORMULATION

This Application is a Divisional Application of application
Ser. No. 10/018,992 filed on Feb. 19, 2003 (now U.S. Pat. No.
7,255,878), which is a Continuation-in-Part Application of
PCT Application No. PCT/IL00/00364 filed on Jun. 21, 2000,
and also claims priority from Israeli Patent Application No.
130602 filed on Jun. 22, 1999, all of which are hereby incor-
porated by reference as if fully set forth herein.

FIELD AND BACKGROUND OF THE
INVENTION

The present invention relates to a novel stable formulation
for an acid labile benzimidazole, and methods of preparation
and administration thereof, and in particular, for a stable
formulation of a benzimidazole which is suitable for oral
administration.

Omeprazole, Pantoprazole, Lansoprazole and other
derivatives of benzimidazole, which are active proton pump
inhibitors and used conventionally for decreasing gastric
secretion are known to be susceptible to degradation and
transformation in acid media. Omeprazole, 5-methoxy-2(((4-
methoxy-3,5-dimethyl-2-pyridinyl)methyl)sulfinyl)-1H-
benzimidazole, is disclosed and described in European Patent
No. 5129 and European Patent No. 124495, as well as in
numerous other patents and published patent applications.

The susceptibility of these active proton pump inhibitor
substances to degradation and transformation in acid media
increases the difficulty of preparing a pharmaceutical form
designed for oral administration. If the active substance
comes into contact with the stomach content, which is a
highly acidic medium, these chemical substances become
degraded. Thus, these benzimidazole derivatives should be
protected both during storage and during their passage
through the acidic environment of the stomach.

The stability of Omeprazole has been extensively studied
(see for example A. Pilbrant and C. Cederberg, Scan. J. Gas-
troenterol., 20: 113-120, 1985). Omeprazole degrades with a
half-life of less than 10 minutes in an environment with pH
values below 4.0. At pH 6.5, the half life of Omeprazole is 18
hours and at pH 11 about 300 days. Therefore, the environ-
ment of Omeprazole should be kept at a sufficiently high pH
value in order to maintain the stability of the compound, in a
formulation which is suitable as a product for oral adminis-
tration, for example by locating Omeprazole within a core
which also contains alkaline constituents. This leads to an
alkaline reaction aimed at improving stability of the active
substance during manufacture thereof and during storage of
the pharmaceutical formulation.

In addition, such a formulation must protect Omeprazole
from the acidic environment of the stomach, since if Ome-
prazole is given orally without any protective coating, it will
degrade in the acid environment of the stomach. European
Patent No. 237,200 discloses one solution, which is to
directly coat the solid core containing Omeprazole, or another
benzimidazole derivative, with an enteric coating layer.

However, this apparent solution to the instability of Ome-
prazole caused further complications, in that the alkaline core
containing Omeprazole was found to react with the enteric
coating, thereby causing the enteric coating to degrade. A
solution to these further complications is disclosed in United
Kingdom Patent Application No. 2,189,698, in which Ome-
prazoleis contained within a solid active core, which is coated
first with a subcoating layer and then with an enteric coating
layer. The enteric coating layer protects the Omeprazole dur-
ing the passage through the stomach, while the subcoating
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layer protects the enteric coating layer from reacting nega-
tively with the alkaline core containing Omeprazole.

The background art describes other attempts to provide
formulations which are suitable for oral administration of
acid-labile substances. For example, PCT Application No.
WO 97/12581 discloses a composition adapted for oral
administration containing Omeprazole which specifically
does not include alkaline-reacting compounds. Instead, the
composition features a core composed of a nuclei and Ome-
prazole compressed together, an intermediate layer and an
enteric layer.

European Patent Application No. 519,144 discloses a for-
mulation for Omeprazole, which features a neutral (sugar)
core. Omeprazole is sprayed onto the sugar core, after which
an intermediate coating layer and an enteric coating layer are
sprayed onto the core.

PCT Application No. WO 98/00114 discloses a modifica-
tion to other background art formulations for Omeprazole, in
which the intermediate subcoating layer is partially neutral-
ized with an alkaline compound. However, this modified for-
mulation still features the subcoating layer, which is a disad-
vantage in that it complicates the manufacturing process and
increases the expense and difficulty of manufacture. Thus, the
formulation disclosed in PCT Application No. WO 98/00114,
like those disclosed in European Patent Application No. 519,
144 and other background art references, has the disadvan-
tage of requiring the intermediate layer.

PCT Application No. WO 83/00435 discloses a solid dos-
age form, such as a capsule or tablet, containing a pharmaco-
logically active agent coated with an anionic polymer, which
is insoluble in gastric juice and in intestinal juice below pH 7.
The preferred anionic polymer is a partly methyl esterified
methacrylic acid polymer in which the ratio of free carboxylic
groups to ester groups is about 1:2. In contrast to the present
invention, Omeprazole is not disclosed as one of the active
agents.

French Application No. 2,692,146 discloses stable compo-
sitions of microgranules of gastro-protected Omeprazole.
The composition features a center of Omeprazole diluted in
mannitol. This center is coated with an intermediate layer
featuring mannitol. An enteric coating is then added over this
intermediate layer. PCT Application No. WO 97/12581 dis-
closes a formulation in which an intermediate layer between
the core and an enteric coating contains silicium dioxide.

PCT Application No. WO 96/37195 discloses a formula-
tion which lacks a subcoating layer, but which features a core
containing titanium dioxide. Both the core containing Ome-
prazole and the enteric coating layer placed on top ofthe core
include titanium dioxide as an ingredient. Unfortunately, tita-
nium dioxide is only able to mask the discoloration caused by
the reaction between Omeprazole and the enteric coating
layer, but cannot prevent such an undesirable reaction. Thus,
the disclosed formulation does not prevent the undesirable
reaction between the benzimidazole derivative and the enteric
coating, which is known in the art.

German Patent Application No. 196 26 045 A1 discloses a
method for stabilising Omeprazole by coating small tablets or
pellets, containing large amounts of mannitol, with a subcoat-
ing of Eudragit L. The subcoating of Fudragit L is neutral-
ized, after which a final enteric coat of non-neutralized
Eudragit L is applied.

A formulation of a benzimidazole derivative, such as Ome-
prazole, which lacks an intermediate coating layer and yet
which is stable both during storage and during the passage
through the stomach, would be highly desirable. Such a for-
mulation would be simpler to manufacture and would expose
the sensitive benzimidazole derivative to fewer production
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steps, thereby decreasing the possibility that the active com-
pound would degrade during production. Unfortunately, such
a stable benzimidazole formulation, which lacks an interme-
diate layer, is not currently available.

There is thus a unmet need for, and it would be useful to
have, a stable benzimidazole formulation, particularly for
Omeprazole which lacks an intermediate layer and yet which
is stable both during storage and during the passage through
the stomach.

SUMMARY OF THE INVENTION

The formulation of the present invention contains a benz-
imidazole derivative, such as Omeprazole, and is able to
maintain the stability of this active ingredient without a sepa-
rating layer. Instead, the enteric coating layer is applied as a
solution with a pH value of at least 6.5, and more preferably
in a range of from about 7 to about 10, directly to the benz-
imidazole derivative substrate. This solution, with the
optional addition of a plasticizer, can be directly coated onto
the substrate without any necessity for an intermediate layer.
Furthermore, in this pH range, the enteric coating is option-
ally applicable in an aqueous solution, thereby obviating the
need for organic solvents for dissolving the enteric coating
material.

The resultant formulation maintains the stability of the
benzimidazole derivative during storage and at the same time
protects the product during passage through the acidic envi-
ronment of the stomach, where the acidic environment of the
stomach causes a partial ionic exchange to occur within the
material of the coating. This partial ionic exchange renders
the coating impermeable to the acidic liquids of the stomach.
On the other hand, during storage the problem of interaction
between the enteric coat and the alkaline core is thus com-
pletely eliminated as the “enteric coat” is no longer acidic
during the storage period.

Preferably, the benzimidazole derivative is selected from
the group consisting of Omeprazole, Pantoprazole, Lansopra-
zole, Leminoprazole, Perprazole, Rabeprazole, and pharma-
ceutically acceptable salts thereof, as well as any other deriva-
tives of benzimidazole which are proton pump inhibitors and
which are conventionally used to decrease gastric secretion.

According to the present invention, there is provided a
stable composition for a benzimidazole derivative, the com-
position comprising: (a) a substrate, the substrate featuring
the benzimidazole derivative; and (b) an enteric coating mate-
rial layered over the substrate, the enteric coating material
having a pH value of at least about 6.5.

The substrate can optionally have several different struc-
tures. For example, the substrate is optionally an active core
containing the benzimidazole derivative, in which the core is
a pellet, bead or tablet for example. The active core can be
prepared by any conventional method known in the art,
including but not limited to, pellets prepared by spheronisa-
tion, pellets prepared by coating an inert non pareil seed with
Omeprazole, tablets prepared by granulation and compres-
sion, as well as any other methods.

The enteric coating material optionally and preferably
includes an enteric material selected from the group consist-
ing of hydroxypropyl methylcellulose phthalate, hydrox-
ypropyl methylcellulose acetate succinate, polyvinyl acetate
phthalate, cellulose acetate phthalate, cellulose acetate trim-
ellitate, polymethacrylic acid methyl methacrylate and poly-
methacrylic acid ethyl methacrylate.

More preferably, the enteric coating material further com-
prises an alkaline compound, such that the pH value is
adjusted by adding the alkaline compound to the enteric
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material. Most preferably, the alkaline compound is an inor-
ganic or organic alkaline salt compound. Even more prefer-
ably, the alkaline compound is selected from the group con-
sisting of basic sodium, potassium or ammonium hydroxide.
Also most preferably, the pH value is in a range of from about
7 to about 10.

The enteric coating material of the composition could
optionally include a plasticizer. Preferably, the plasticizer is
selected from the group consisting of a citric acid ester and a
phthalic acid ester.

According to another embodiment of the present invention,
there is provided a stable composition for a benzimidazole
derivative, the composition consisting essentially of: (a) a
substrate, the substrate featuring the benzimidazole deriva-
tive; and (b) an enteric coating material layered over the
substrate, the enteric coating material having a pH value of at
least about 6.5.

According to still another embodiment of the present
invention, there is provided a method for producing a stable
composition for a benzimidazole derivative, the method com-
prising the steps of: (a) forming a substrate with the benzimi-
dazole derivative; (b) preparing an enteric coating material
having a pH value of at least about 6.5; and (c) layering the
enteric coating material over the substrate.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The formulation of the present invention contains a benz-
imidazole derivative, such as Omeprazole, and is able to
maintain the stability of this active ingredient without a sepa-
rating layer between the active compound and an enteric
coating layer. Instead, the enteric coating layer is applied as a
solution with a pH value of at least 6.5, and more preferably
in a range of from about 7 to about 10, directly to the benz-
imidazole derivative substrate. This solution, with the addi-
tion of a plasticizer, can be directly coated onto the substrate
without any necessity for an intermediate layer. Furthermore,
in this pH range, the enteric coating is optionally applicable in
an aqueous solution, thereby obviating the need for organic
solvents for dissolving the enteric coating material.

The resultant formulation maintains the stability of the
benzimidazole derivative during storage and at the same time
protects the product during passage through the acidic envi-
ronment of the stomach. The problem of interaction between
the enteric coat and the alkaline core is thus completely elimi-
nated as the enteric coat at this stage is no longer acidic.

Without wishing to be limited to a single mechanism, it is
hypothesized that as the formulation passes through an acidic
environment, such as the acidic environment of the stomach,
the outer layer of the enteric coat is converted to an acidic
form. This acidic form of the enteric coating material is
insoluble in the acidic environment of the stomach. If the
formulation is then placed in an environment with a more
alkaline pH value, for example by moving into the small
intestine, the enteric coat dissolves and releases the active
substance.

The use of an enteric coating which includes HPMCP
(hydroxypropylmethylcellulose phthalate) neutralized with a
basic salt is disclosed in U.S. Pat. No. 5,225,202 and in two
scientific articles, “Enteric Film Coating Using Completely
Aqueous Dissolved Hydroxypropyl Methyl Cellulose Phtha-
late Spray Solutions” (J. W. Stafford et al., Drug Development
and Industrial Pharmacy, 8:513-530,1982) and “The In Vitro
and In Vivo Performance of Aqueous Based Enteric Coats of
Neutralized Hydroxypropyl Methyl Cellulose Phthalate™ (J.
R. Bloor et al., Drug Development and Industrial Pharmacy,
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15:2227-2243, 1989). However, the disclosed enteric coating
is not taught or suggested in any of these references as a
suitable direct enteric coating for substrates which contain
Omeprazole. As noted previously, Omeprazole and the
related benzimidazole derivatives are unusually sensitive
molecules, and as such must be carefully protected. Further-
more, U.S. Pat. No. 5,225,202 teaches the necessity for a
subcoat between the drug-containing substrate and the enteric
coating for drugs which are not compatible with the enteric
coating. By contrast, the present invention has been shown to
be highly effective without such a subcoat, which is particu-
larly surprising since the background art teaches that formu-
lations containing Omeprazole or another benzimidazole
derivative must also feature a subcoat. Neither scientific
article even considers the problems associated with acid-
sensitive drugs, and as such cannot teach or suggest the for-
mulation of the present invention.

As shown by both the in vitro and in vivo data given below,
the formulation of the present invention has been shown to be
particularly effective for the oral administration of Omepra-
zole as the exemplary benzimidazole derivative, a result
which could not have been predicted from these references.
Indeed, the article by J. R. Bloor et al. teaches away from the
use of such a neutralized enteric coating for any formulation,
as this article disclosed good in vitro performance of the
formulation but poor in vivo performance. By contrast, as
described in greater detail below with regard to Example 7,
the formulation of the present invention shows good perfor-
mance in vivo. Thus, the background art neither teaches nor
suggests the direct coating of a substrate containing Omepra-
zole or another benzimidazole derivative with an enteric coat-
ing material having a pH value of at least about 6.5, and in fact
teaches away from such a formulation.

The preparation of the benzimidazole-containing compo-
sitions of the present invention is described first with refer-
ence to the following general description and then with ref-
erence to the following non-limiting examples of the
preparation and application of the compositions of the present
invention.

As noted previously, the formulation of the present inven-
tion includes a substrate which features the benzimidazole
derivative. A solution is prepared with the enteric coating
material, which has a pH value of at least 6.5 and more
preferably of from about 7 to about 10. Preferably, a pH value
in the desired range is obtained by adding an alkaline com-
pound to an enteric coating material. More preferably, the
alkaline compound is selected from the group consisting of
sodium, potassium or ammonium hydroxide. This enteric
coating solution is then layered directly over the substrate to
form the composition of the present invention.

The term “substrate” refers to substantially any structure
which features the benzimidazole derivative, such as Ome-
prazole. For example, this structure could be an active core
containing the benzimidazole derivative. This active core
could be prepared in a number of different ways which are
known in the art. For example, the active core could be formed
by compressing the benzimidazole derivative with an alkaline
substance. As another example, the active core could be pre-
pared by mixing the benzimidazole derivative with an alka-
line substance, spheronizing the mixture and then forming
cores through pelletisation. As yet another example, the
active core is optionally and preferably prepared by embed-
ding the active ingredient in a poloxamer and compressing the
embedded material into tablets. The active core is also option-
ally formed by granulating the active ingredient with an alka-
line substance and compressing the granulation into tablets.
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Alternatively and optionally, the structure could include a
neutral core, such as a sugar bead which does not contain the
benzimidazole derivative, over which the benzimidazole
derivative is coated. The coating includes Omeprazole or
other benzimidazole derivative with a suitable adhesive poly-
mer.

The substrate optionally and preferably includes a basic
stabilizing material, which is more preferably at least one of
sodium stereate and arginine, particularly for the active coat-
ing. Magnesium carbonate and/or sodium hydrogen carbon-
ate may also optionally be used as basic stabilizing materials,
in addition to, or alternatively in place of, these materials.

Substantially any type of neutralized suitable enteric coat-
ing material could be used in order to coat the benzimidazole
substrate, including but not limited to, cellulose acetate
phthalate (CAP); hydroxypropyl methylcellulose phthalate
(HPMCP); polyvinyl acetate phthalate; cellulose acetate tri-
mellitate; polymethacrylic acid methyl methacrylate or ethyl
methacrylate, such as the various types of Eudragit; and
hydroxypropyl methylcellulose acetate succinate (HPM-
CAS). However, preferably the enteric coating material is
prepared with the proviso that this material does not contain
HPMCP alone, but only in combination with at least one of
these other listed enteric coating materials. More preferably,
HPMCP is not present in the enteric coating material. The
particularly preferred enteric coating material is HPMCAS.

As used herein, the term “neutralized enteric coating mate-
rial” refers to enteric coating material which has been at least
partially neutralized by reaction with an alkaline compound,
which is optionally a basic inorganic salt. Preferably, the
enteric coating material is at least about 60% neutralized,
more preferably the enteric coating material is at least about
80% neutralized, and most preferably the enteric coating
material is at least about 95% neutralized.

The enteric coating optionally contains a plasticizer, such
as a citric acid ester, a phthalic acid ester, or any suitable
plasticizer.

The method for applying the enteric coating material to the
substrate can vary. Substantially any coating method can be
used, such as pan coating or fluidized bed coating, with the
solution of the enteric coat chosen. As noted previously, pref-
erably this solution is an aqueous solution. The enteric coat-
ing materials described previously can be applied to the sub-
strate in an aqueous solution if the pH value of the solution is
adjusted to at least 6.5, and more preferably to an alkaline
value, most preferably a pH value from about 7 to about 10.

The following specific examples illustrate various aspects
of the compositions of the present invention, and are not
intended to be limiting in any way. Specific reference is made
to Omeprazole for the purposes of description only and with-
out intending to be limiting.

EXAMPLE 1

This example of the composition of the present invention
was prepared as follows. The substrate was in the form of an
active core, which was prepared by embedding Omeprazole
in poloxamer (Pluronic PE 6800), granulating the resulting
mass, adding the necessary auxiliary substances to the mass,
and compressing the resultant material into tablets. The sub-
strate was then coated with alkaline polyvinyl acetate phtha-
late as the enteric coating layer.



Case 2:17-cv-02423-SDW-LDW Document 1 Filed 04/07/17 Page 20 of 38 PagelD: 20

US 9,023,391 B2

7

Substrate (Active Embedded Core)

Ingredients Quantity per tablet
Omeprazole 20 mg
Poloxamer (Pluronic PE 6800) 200 mg
Colloidal silicon dioxide 7 mg
Magnesium carbonate 10 mg
Sodium starch glycolate 12 mg
Titanium dioxide 100 mg
Ludipress ® 226 mg
Sodium stearyl fumarate 25 mg
Enteric coating layer

Polyvinyl acetate phthalate 75 mg

Antifoam emulsion 0.25 mg

Sodium hydroxide 12 mg

For the preparation of the substrate, the poloxamer was
melted at a temperature of 80° C. Omeprazole, together with
2 mg colloidal silicon dioxide, 8 mg of magnesium carbonate,
titanium dioxide and 6 mg of sodium starch glycolate were
added and mixed thoroughly. Mixing was continued until the
melt solidified. The melt was granulated and the rest of the
ingredients added to the granulate. The granulate was then
compressed into tablets which contained 20 mg Omeprazole.
These tablets, which formed the substrate of the composition,
were then transferred into a conventional coating pan and
coated with the enteric coating layer, prepared in the follow-
ing manner. First, the antifoam emulsion was dissolved in
water to form an aqueous solution. Polyvinyl acetate phtha-
late was then stirred into this solution for a final concentration
of about 10% weight per volume before sodium hydroxide
was added. Sodium hydroxide (1 M solution) was then added
to adjust the pH value of the solution to about 8, thereby
obtaining a basic solution of the enteric coating material. This
solution was then sprayed onto the tablets with an incoming
air temperature of 40° C.

EXAMPLE 2

This example of the composition of the present invention
was prepared as follows. The substrate was prepared by
embedding Omeprazole in poloxamer (Pluronic PE 6800) to
form tablets, as for Example 1. However, in this Example, the
tablets were then coated with hydroxypropyl methylcellulose
acetate succinate (HPMCAS) as the enteric coating layer.

Substrate
Ingredients Quantity per tablet
Omeprazole 20 mg
Poloxamer (Pluronic PE 6800) 200 mg
Colloidal silicon dioxide 7 mg
Sodium starch glycolate 20 mg
Ludipress ® 228 mg
Sodium stearyl fumarate 25 mg

Enteric coating layer

Hydroxypropyl Methylcellulose Acetate
Succinate
(HPMCAS)

43 mg
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-continued

Enteric coating layer

Triethyl citrate 12 mg
Sodium lauryl sulfate 1.3 mg
Tale 214 mg
Sodium hydroxide 2.3 mg

The tablets were prepared as for Example 1, except that
titanium dioxide was omitted. The tablets were then coated in
a conventional coating pan with the enteric coating solution,
which was prepared as follows. First, triethyl citrate was
dissolved in water to form an aqueous solution. Sodium lauryl
sulfate was then added to this aqueous solution. The HPM-
CAS and talc were dispersed in this solution, such that the
concentration of HPMCAS was about 10% weight per vol-
ume. Sodium hydroxide (1M solution) was then added to
adjust the pH value of the solution to a value from about 7 to
about 10. The enteric coating was layered over the substrate
by spraying the solution with an incoming air temperature of
40° C.

EXAMPLE 3

This example of the composition of the present invention
was prepared as for Example 1, except that the enteric coating
contained alkaline HPMCP (hydroxypropylmethylcellulose
phthalate) rather than HPMCAS.

Substrate

Ingredients Quantity per tablet

Omeprazole 20 mg
Poloxamer (Pluronic PE 6800) 200 mg
Colloidal silicon dioxide 7 mg
Sodium starch glycolate 10 mg
Titanium dioxide 83 mg
Ludipress ® 145 mg
Sodium stearyl fumarate 25 mg
Enteric coating layer
HPMC Phthalate (HP-55) 56.2 mg
Triethyl citrate 22.5 mg
Sodium hydroxide 9 mg

The substrate was prepared as described in Example 1, and
was then coated in a conventional coating pan with the enteric
coating solution by spraying the solution at an incoming air
temperature of 40° C. The enteric coating solution was pre-
pared as follows. The HPMC phthalate was suspended in the
water to a concentration of about 10% weight per volume
(before sodium hydroxide was added). Sodium hydroxide
(1M solution) was then added to this aqueous suspension
until the HPMCP dissolved. The resultant solution has a pH
value in a range of from about 8 to about 10. The triethyl
citrate was then added to the resultant solution in order to
form the enteric coating solution, which was then layered
over the substrate as previously described.

EXAMPLE 4

In this example of the composition of the present invention,
the substrate has two parts: a neutral core; and a coating layer
containing the active ingredient, which was layered over the
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neutral core. The substrate was then coated with the enteric
coating solution. Hard gelatin capsules were then filled with
the resultant pellets.

Substrate

Neutral core Quantity per capsule

Sugar spheres 20/25 (700-850 microns) 161.63 mg

Active coating

Ingredients Quantity per capsule
Omeprazole 20.00 mg
Hydroxypropyl methylcellulose 2910 5.33 mg
Hydroxypropy! cellulose 6.00 mg
Lactose 8.00 mg
Disodium phosphate anhydrous 0.64 mg
Sodium lauryl sulfate 0.50 mg
Enteric coating layer
HPMCAS 21.00 mg
Triethyl citrate 6.00 mg
Sodium lauryl sulfate 0.66 mg
Talc 11.00 mg
Sodium hydroxide 1.12 mg

The composition of the present invention was prepared
according to this Example as follows. First, sugar spheres
were placed in a fluid bed coating chamber, equipped with a
Wurster bottom spraying device. A suspension of the ingre-
dients in water was then prepared so that the concentration
was approximately 20% of total solids in water. This active
coating suspension was sprayed onto the sugar spheres. A
suspension of the enteric coating was prepared according to
Example 2. This enteric coating was then sprayed onto the
substrate in order to form the finished pellets. The pellets were
then placed in capsules.

EXAMPLE 5

This example of the composition of the present invention
was prepared with a compressed tablet as the substrate. The
tablet was then coated with alkaline HPMCAS (Hydroxypro-
pyl Methylcellulose Acetate Succinate) as the enteric coating
layer, preferably having a pH in a range of from about 7 to
about 10.

Substrate (Active Compressed Tablet Core)

Ingredients Quantity per tablet
Omeprazole 20 mg
Lactose 192.5 mg
Magnesium carbonate 10 mg
Sodium starch glycolate 10 mg
Povidone 10 mg
Sodium stearyl fumarate 7.5 mg
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Enteric coating layer
HPMCAS 16.1 mg
Triethyl citrate 4.5 mg
Sodium lauryl sulfate 0.5 mg
Talc 8.04
Sodium hydroxide 0.86 mg

For the preparation of the substrate, Omeprazole, together
with lactose, magnesium carbonate, sodium starch glycolate,
and povidone were mixed thoroughly. The mixture was then
granulated with a sufficient quantity of water, and dried.
Sodium stearyl fumarate was then added to the mixture,
which was then compressed into tablets weighing 250 mg
each.

These tablets, which formed the substrate of the composi-
tion, were then transferred into a conventional coating pan
and coated with the enteric coating layer, prepared as
described in Example 4.

EXAMPLE 6

Stability tests were performed with formulations prepared
according to Examples 2 and 3. For the first test, both coated
and uncoated tablets prepared according to either Example 2
or Example 3 were placed into a box which was open to the
environment. The open box was then stored at 40° C. and 75%
relative humidity, which are very stringent conditions. The
coated and uncoated tablets were examined initially, after a
week and after a month to determine stability. The results are
shown in the tables below.

Tablets Prepared According to Example 2

Appearance of Sample

Sampled Material Initial After One Week After One Month
coated tablet off white  deeper off white deeper off white
uncoated tablet white white white

Tablets Prepared According to Example 3

Appearance of Sample
Sampled Material Initial After One Week After One Month
coated tablet off white  off white deeper off white
uncoated tablet white white white

The term “deeper off white” refers to a more intense off
white color which was observed for some samples, as
described in greater detail above. These results show that
coated tablets prepared according to either Example 2 or
Example 3 showed good stability, even after one month of
storage under particularly stringent conditions.

In a second stability test, coated tablets were prepared
according to Example 2. These coated tablets were then
packed into an Alw/Alu (AluminunyAluminum) blister,
which is a well known technique in the art for packing certain
oral dosage forms. The blister was then stored under acceler-
ated conditions 0of30° C. and 60% relative humidity; or 40° C.
and 75% relative humidity. Samples of the tablets were exam-
ined initially, and after one month of storage under one of
these conditions. In addition, samples were assayed to deter-
mine the amount of Omeprazole present in the coated tablet,
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as listed under “Assay” as milligrams of Omeprazole per
tablet. A dissolution test was performed, using the accepted
USP method. The coated tablets were placed in 0.1 N HC1 for
2 hours, followed by a solution at pH 6.8 with stirring with a
paddle at 100 rpm for 15 minutes, 30 minutes or 45 minutes.
Gastric resistance was also examined by placing the coated
tablets in a simulated gastric fluid for 2 hours (pH of approxi-
mately 1), as is well known in the art. The results are shown in
the table below.

Time
(min) Initial 30° 60% RH 40° 75% RH
Description NA Off white Off white Off white
Assay NA 20.4 mg 19.39 mg 19.66 mg
Dissolution 120 0% 0% 0%
135 52% 42% 39%
150 96% 85% 90%
165 105% 99% 104%
Gastric NA 101% 98% 96%
Resistance

These results show that the coated tablets, prepared accord-
ing to Example 2, show good stability and gastric resistance,
yet are also able to dissolve in an appropriate time-dependent
manner.

EXAMPLE 7

A one-way pharmacokinetic pilot study was performed in
vivo for testing the pharmacokinetic profile of the coated
tablets, which were prepared according to Example 2. The
study was performed with ten healthy male volunteers, who
received a single dosage of the coated tablets, containing 20
mg of Omeprazole. The results showed that Omeprazole
administered in the coated tablets of the present invention had
a similar lag time to absorption in comparison to a previous
study performed with the reference product, which is the 20
mg Omeprazole dosage form of the formulation of Astra
(Aktiebolaget Hassle), and also as described in the literature
(see for example Duvauchelle, T. et al., “Comparative Bio-
availability Study of Two Oral Omeprazole Formulations
After Single and Repeated Administrations in Healthy Vol-
unteers”, Pharmacokinetics, 16: 141-149, 1998). The lag
time to absorption is defined as the time between the admin-
istration of the formulation and the first detection of the active
ingredient in the samples taken from the subject, according to
the sampling method employed.

In addition, comparable bioavailability was achieved with
the coated tablets of the present invention, both to values
obtained in the previous study with the reference product and
to values which were described in the literature (see for
example the previously referenced article in Pharmacokinet-
ics). Furthermore, the values obtained for Cmax and Tmax
concerning the rate of absorption were comparable to results
obtained in the previous study performed with the reference
product, and as described in the literature (see for example the
previously referenced article in Pharmacokinetics). Thus, the
coated tablets of the present invention clearly show good
performance both in vitro, as described in Example 6, and in
vivo.

EXAMPLE 8

Coated pellets were prepared according to the process pre-
viously described above in Example 4. However, the pellets
were coated with the following suspension:
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12
Enteric coating (quantities per capsule)
HPMCAS 21.00 mg
Triethyl Citrate 6.00 mg
Sodium lauryl sulfate 0.66 mg
Colloidal silicon dioxide 2.10 mg
Sodium hydroxide 1.12 mg

EXAMPLE 9

Although the previous Examples used aqueous solutions
for providing an optimal coating, the possibility of increasing
the concentration of the enteric coating polymer by using an
alcohol-based solution was studied in this Example.

Coated pellets were prepared according to the process of
Example 4, except that these pellets were coated with the
following solution, to obtain the required protection in an
acidic environment.

Enteric coating

Solution prepared  Quantities per capsule

Alcohol 95% 1.900 kg N/A
Water 0.830 kg N/A
HPMCAS 0476 kg 21.00 mg
Triethyl citrate 0.136 kg 6.00 mg
Sodium lauryl sulfate 0.015kg 0.66 mg
Colloidal silicon dioxide 0.047 kg 2.1 mg
Sodium hydroxide 0.025kg 1.12 mg
EXAMPLE 10

Substrate (Active Compressed Tablet Core)

Ingredients Quantity per tablet

Omeprazole 20 mg
Lactose 203 mg
Magnesium carbonate 10 mg
Sodium starch glycolate 10 mg
Sodium stearyl fumarate 7 mg

Enteric coating layer

Ingredients Quantity per tablet

HPMCAS 16 mg
Triethyl citrate 4.5 mg
Sodium lauryl sulfate 0.5 mg
Tale 8.14 mg
Sodium hydroxide 0.86 mg
Sepisperse ™ (pink pigment) 10.8 mg

For the preparation of the substrate, Omeprazole was mixed
together thoroughly with lactose, sodium starch glycolate,
magnesium carbonate and sodium stearyl fumarate. The mix-
ture was then compressed into tablets weighing 250 mg each.
These tablets were then transferred into a conventional coat-
ing pan and coated with the enteric coating layer, prepared as
described in Example 4, with the addition of a pigment to the
enteric coating material.
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EXAMPLE 11

Stability tests were performed with the formulation pre-
pared according to Example 10. For the tests, the tablets were
packed into alu-alu blister. The blister was then stored under
room temperature or under accelerated conditions of 30° C.
and 60% relative humidity (RH), or 40° C. and 75% relative
humidity. Samples of the tablets were examined initially and
after 6 months of storage under one of these conditions. In
addition samples were assayed. A dissolution test was per-
formed, and gastric resistance was also examined. The tablet
gave good stability results even after storage at 40° C. The
results are shown in the table below.

30°C./ 40° C./

Test 25°C. 60% RH 75% RH
performed Initial 6 month 6 month 6 month
Visual conform conform conform conform
Description
Assay 19.76 mg per 20.19 mgper 19.97 mgper 19.28 mg per

tablet tablet tablet tablet
Dissolution 96% 96% 96% 96%
Gastric 96% 96% 95% 94%
Resistance

EXAMPLE 12

A two-way pharmacokinetic study was performed in vivo
for testing the bioequivalence of the coated tablets which
were prepared according to Example 10, as compared to the
reference product which is the 20 mg Omeprazole dosage
form of the formulation of Astra (Sweden), called Losec™.
The study was performed on 39 volunteers. As shown in the
table below, the results of the study showed that the two
products exhibited very similar pharmacokinetic profiles,
such that the two formulations can be considered to be
bioequivalent.

AUC Cmax Tmax
Formulation (ng x hour/ml) (ng/ml) (hours)
Formulation of the 426 =256 217 =109 1.08 = 0.64
present invention
(Example 10)
Losec ™ (Astra) 434 £ 226 246 = 113 1.56 = 0.79
EXAMPLE 13
Substrate (Active Compressed Tablet Core)

Ingredients Quantity per tablet

Omeprazole 20 mg

Lactose 203 mg

Sodium hydrogen carbonate 10 mg

Sodium starch glycolate 10 mg

Sodium stearyl fumarate 7 mg
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Enteric coating layer

Ingredients Quantity per tablet
HPMCAS 16 mg
Triethyl citrate 4.5 mg
Sodium lauryl sulfate 0.5 mg
Tale 8.14 mg
Sodium hydroxide 0.86 mg
Sepisperse ™ 10.8 mg

For the preparation of the substrate, Omeprazole was thor-
oughly mixed together with lactose, sodium starch glycolate,
sodium hydrogen carbonate and sodium stearyl fumarate.
The mixture was then compressed into tablets weighing 250
mg each. These tablets were then transferred into a conven-
tional coating pan and coated with the enteric coating layer,
prepared as described in Example 4.

EXAMPLE 14

Substrate (Active Compressed Tablet Core)

Ingredients Quantity per tablet
Omeprazole 20 mg
Lactose 203 mg
Trisodium citrate 10 mg
Sodium starch glycolate 10 mg
Sodium stearyl fumarate 7 mg

Enteric coating layer

Ingredients Quantity per tablet
HPMCAS 16 mg
Triethyl citrate 4.5 mg
Sodium lauryl sulfate 0.5 mg
Tale 8.14 mg
Sodium hydroxide 0.86 mg
Sepisperse ™ 10.8 mg

For the preparation of the substrate, Omeprazole was
mixed thoroughly together with lactose, sodium starch gly-
colate, trisodium citrate and sodium stearyl fumarate. The
mixture was then compressed into tablets weighing 250 mg
each. These tablets were then transferred into a conventional
coating pan and coated with the enteric coating layer, pre-
pared as described in Example 4.

EXAMPLE 15

Stability tests were performed with the formulations pre-
pared according to Examples 10, 13 and 14. Both coated and
non-coated tablets were placed into an open box and stored at
40° C. and 75% relative humidity, which are very stringent
conditions. The coated and uncoated tablets were examined
initially after 1 week and again after 2 weeks to determine
stability. The results are shown in the tables below.
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Tablets prepared according to Example 10

Appearance of sample

Sampled material Initial After 1 week  After 2 weeks
Coated Pink Pink Pink
Uncoated White White White

Tablets prepared according to Example 13

Appearance of sample

Sampled material Initial After 1 week  After 2 weeks
Coated Pink Pink Pink
Uncoated White White White

Tablets prepared according to Example 14

Appearance of sample

Sampled material Initial After 1 week  After 2 weeks

Coated Pink Pink Pink

Uncoated White White White
EXAMPLE 16

In this example of the composition of the present invention,
the substrate has two parts: a neutral core; and a coating layer
containing the active ingredient, which was layered over the
neutral core. The substrate was then coated with the enteric
coating solution. Hard gelatin capsules were then filled with
the resultant pellets.

Substrate
Neutral core Quantity per capsule
Sugar spheres 20/25 (700-850 microns) 110 mg
Active coating
Ingredients Quantity per capsule
Omeprazole 20.00 mg
Hydroxypropyl methylcellulose 2910 5.00 mg
Hydroxypropy! cellulose 6.00 mg
Sodium stearate 0.13 mg
Sodium lauryl sulfate 0.50 mg
Enteric coating layer
HPMCAS 21.00 mg
Triethyl citrate 6.00 mg
Sodium lauryl sulfate 0.66 mg
colloidal silicon dioxide 2.1 mg
Arginine 3.15 mg

The composition of the present invention was prepared
according to this Example as follows. First, sugar spheres
were placed in a fluid bed coating chamber, equipped with a
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Waurster bottom spraying device. A suspension of the ingre-
dients in water was then prepared so that the concentration
was approximately 20% of the total solids in water. This
active coating suspension was sprayed onto the neutral sugar
spheres.

A suspension of the enteric coating was prepared as fol-
lows. First, triethyl citrate was dissolved in water to form an
aqueous solution. Sodium lauryl sulfate was then added to
this aqueous solution. HPMCAS and colloidal silicon dioxide
were dispersed in this solution, such that the concentration of
HPMCAS was about 10% weight per volume. Arginine (3%
weight per volume solution) was added to adjust the pH value
of'the solution to a pH value in a range of from about pH 7 to
about pH 9. The enteric coating was layered over the substrate
in order to form the finished pellets. The pellets were then
placed in capsules.

EXAMPLE 17

In this example of the composition of the present invention,
the substrate has two parts: a neutral core; and a coating layer
containing the active ingredient, which was layered over the
neutral core. The substrate was then coated with the enteric
coating solution. Hard gelatin capsules were then filled with
the resultant pellets.

Substrate
Neutral core Quantity per capsule
Sugar spheres 20/25 (700-850 microns) 110 mg
Active coating
Ingredients Quantity per capsule
Omeprazole 20.00 mg
Hydroxypropyl methylcellulose 2910 5.00 mg
Hydroxypropyl cellulose 6.00 mg
Arginine 0.13 mg
Sodium lauryl sulfate 0.50 mg
Enteric coating layer
HPMCAS 21.00 mg
Triethyl citrate 6.00 mg
Sodium lauryl sulfate 0.66 mg
colloidal silicon dioxide 2.1 mg
Sodium hydroxide 1.12 mg

The composition of the present invention was prepared
according to this Example as follows. First, sugar spheres
were placed in a fluid bed coating chamber, equipped with a
Waurster bottom spraying device. A suspension of the ingre-
dients in water was then prepared so that the concentration
was approximately 20% of the total solids in water. This
active coating suspension was sprayed onto the sugar spheres.

A suspension of the enteric coating was prepared accord-
ing to Example 8. The enteric coating was layered over the
substrate in order to form to form the finished pellets. The
pellets were then placed in capsules.

EXAMPLE 18

In this example of the composition of the present invention,
the substrate has two parts: a neutral core; and a coating layer
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containing the active ingredient, which was layered over the
neutral core. The substrate was then coated with the enteric
coating solution. Hard gelatin capsules were then filled with
the resultant pellets.

Substrate

Neutral core Quantity per capsule
Sugar spheres 20/25 (700-850 microns) 110 mg
Active coating
Ingredients Quantity per capsule
Omeprazole 20.00 mg
Hydroxypropyl methylcellulose 2910 5.00 mg
Hydroxypropy! cellulose 6.00 mg
Arginine 0.13 mg
Sodium lauryl sulfate 0.50 mg
Enteric coating layer
HPMCAS 21.00 mg
Triethyl citrate 6.00 mg
Sodium lauryl sulfate 0.66 mg
colloidal silicon dioxide 2.1 mg
Arginine 3.15 mg

The composition of the present invention was prepared
according to this Example as follows. First, sugar spheres
were placed in a fluid bed coating chamber, equipped with a
Wurster bottom spraying device. A suspension of the ingre-
dients in water was then prepared so that the concentration
was approximately 20% of the total solids in water. This
active coating suspension was sprayed onto the sugar spheres
to form the substrate.

A suspension of the enteric coating was prepared accord-
ing to Example 16. The enteric coating was layered over the
substrate in order to form to form the finished pellets. The
pellets were then placed in capsules.

EXAMPLE 19

In this example of the composition of the present invention,
the substrate has two parts: a neutral core; and a coating layer
containing the active ingredient, which was layered over the
neutral core. The substrate was then coated with the enteric
coating solution to form pellets. Hard gelatin capsules were
then filled with the resultant pellets.

Substrate
Neutral core

Ingredients Quantity per capsule

Sugar spheres 20/25 (700-800 microns) 110 mg
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Active coating
Ingredients Quantity per capsule
Omeprazole 20 mg
Hydroxypropyl methylcellulose 2910 5 mg
Hydroxypropyl cellulose 6 mg
Sodium lauryl sulfate 0.5 mg
Arginine 0.1 mg
Enteric coating layer
Ingredients Quantity per capsule
Triethyl citrate 35 mg
Sodium lauryl sulfate 3.8 mg
HPMCAS 126 mg
Colloidal silicon dioxide 19 mg
Tale 17 mg
Ammonia (in a 25% solution) 3 mg

The composition of the present invention was prepared
according to this example as follows. First, sugar spheres
were placed in a fluid bed-coating chamber, equipped with a
Waurster bottom-spraying device. Next, a suspension of the
ingredients in water was then prepared for a final concentra-
tion of the total solids of approximately 15% in water, to form
the active coating. This active coating suspension was
sprayed onto the sugar spheres, thereby forming the substrate.

A suspension of the enteric coating was then prepared as
follows. First, triethyl citrate was dissolved in water to form
an aqueous solution. Sodium lauryl sulfate was then added to
this aqueous solution. HPMCAS, colloidal silicon dioxide
and talc were dispersed in this solution, such that the concen-
tration of HPMCAS was about 7% weight per volume.
Ammonia in a 25% solution was added to adjust the pH value
in a range of from about 7 to about pH 9. The enteric coating
was layered over the substrate in order to form the finished
pellets. The pellets were then placed in capsules.

EXAMPLE 20

Substrate (active compressed tablet core)

Ingredients Quantity per capsule
Omeprazole 20 mg
lactose 203 mg
Magnesium carbonate 10 mg
Sodium starch glycollate 10 mg
Sodium stearyl fumarate 7 mg

Enteric coating layer

Ingredients Quantity per capsule
Triethyl citrate 4.5 mg
Sodium lauryl sulfate 0.5 mg
HPMCAS 16 mg
Tale 8.14 mg
Ammonia (in a 25% solution) 0.14 mg
Sepisperse ® (pink pigment) 10.8 mg
Isopropy! alcohol N/A
Alcohol N/A
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The substrate of the prevent invention was prepared as
described in Example 10. A suspension of the enteric coating
was then prepared as follows. First, triethyl citrate was dis-
solved in a mixture of isopropyl alcohol and alcohol. Sodium
lauryl sulfate was then added to this solution. HPMCAS and
talc were dispersed in this solution, such that the concentra-
tion of HPMCAS was about 6% weight per volume. Ammo-
nia in a 25% solution was added to adjust the pH value in a
range of from about pH 7 to about pH 9. The pigment was then
added to the enteric coating dispersion. The tablet cores were
then transferred into a conventional coating pan and coated
with the enteric coating layer.

EXAMPLE 21

Substrate (active compressed tablet core)

Ingredients Quantity per capsule
Omeprazole 10 mg
lactose 101.5 mg
Sodium stearate 5 mg
Sodium starch glycollate 5 mg
Sodium stearyl fumarate 3.5 mg

Enteric coating layer

Ingredients Quantity per capsule
Triethyl citrate 2.25 mg
Sodium lauryl sulfate 0.25 mg
HPMCAS 8 mg
Tale 4.7 mg
Sodium hydroxide 0.43 mg
Sepisperse ® (pink pigment) 54 mg

For the preparation of the substrate, Omeprazole was
mixed together thoroughly with lactose, sodium starch gly-
collate, sodium stearate and sodium stearyl fumarate. The
mixture was then compressed into tablets weighing 125 mg
each. These tablet were then transferred into a conventional
coating pan and coated with the enteric coating layer, pre-
pared as described in Example 10.

EXAMPLE 22

Stability tests were performed with the formulation pre-
pared according to Example 21. For the tests, the tablets were
packed into alu-alu blister. The blister was then stored under
room temperature or under accelerated conditions of 30° C.
and 60% relative humidity (RH), or 40° C. and 75% relative
humidity. Samples of these tablets were examined initially
and after 6 months of storage under one of these conditions. In
addition samples were assayed and purity test was performed.
A dissolution test was performed, and gastric resistance was
also examined. The tablet gave good stability results even
after storage at 40° C. The results are shown in the table
below.

30°CJ 40°C.J
Test 25°C. 60% RH 75% RH
performed Initial 6 months 6 months 6 months
Description conform conform conform conform
Assay 98.4% 96.7% 96.9% 96.3%
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-continued

30°CJ 40°C.J/
Test 25°C. 60% RH 75% RH
performed Initial 6 months 6 months 6 months
Dissolution 95% 97% 95% 95%
gastric 96% 95% 97% 96%
resistance
individual 0.04% not not 0.23%
impurity detectable detectable
total 0.04% not not 0.29%
impurity detectable detectable

While the invention has been described with respect to a
limited number of embodiments, it will be appreciated that
many variations, modifications and other applications of the
invention may be made.

What is claimed is:

1. A stable composition for oral administration of a benz-
imidazole derivative, the composition consisting essentially
of:

(a) a single tablet core consisting essentially of

1) a benzimidazole derivative;

2) sodium stearate in an amount between about 0.09% to
about 4% by weight of the core which is effective to
stabilize the benzimidazole derivative in the compo-
sition;

3) atleast one excipient that is not a stabilizing material;
and

(b) a single layer comprising an enteric polymer selected

from the group consisting of HPMCAS, CAP, polyvinyl
acetate phthalate, cellulose acetate trimellitate, poly-
methacrylic acid methacrylate, and ethyl methacrylate,
the enteric polymer having been layered directly onto
the core from a solution or dispersion having a pH of at
least pH 6.5 and comprising a neutralizing agent
selected from the group consisting of sodium, potassium
and ammonium hydroxide.

2. The composition of claim 1, wherein the non-stabilizing
excipient is selected from the group consisting of sodium
stearyl fumarate, sodium starch glycolate and lactose.

3. The composition of claim 1, wherein the non-stabilizing
excipient is povidone.

4. The composition of claim 1, wherein the single enteric
layer further comprises a plasticizer selected from the group
consisting of a citric acid ester and a phthalic acid ester.

5. The composition of claim 1, wherein the single enteric
layer further comprises sodium lauryl sulfate and talc.

6. The composition of claim 1, wherein the enteric polymer
is at least about 60% neutralized prior to said single layer
being layered directly over the single tablet core.

7. The composition of claim 6, wherein the enteric polymer
is at least about 80% neutralized prior to said single layer
being layered directly over the single tablet core.

8. The composition of claim 7, wherein the enteric polymer
is at least about 95% neutralized prior to said single layer
being layered directly over the single tablet core.

9. The composition of claim 1, wherein the single enteric
layer further comprises one or more of a glidant, coloring
agent or polishing agent.

10. The composition of claim 1, wherein the benzimida-
zole derivative is selected from the group consisting of Ome-
prazole, Pantoprazole, Lansoprazole, Leminoprazole, Per-
prazole, Rabeprazole, and pharmaceutically acceptable salts
thereof.
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11. The composition of claim 1, wherein the single tablet
core comprises an active core for containing the benzimida-
zole derivative.

12. The composition of claim 1, wherein the active core is
a tablet formed by compression. 5

13. A stable tablet composition for oral administration of a
benzimidazole derivative, the composition consisting essen-
tially of:

a single tablet core, the single tablet core consisting essen-
tially of'the benzimidazole derivative, sodium stearatein 10
an effective amount of about 4% by weight of the core to
stabilize the benzimidazole derivative in the composi-
tion; and at least one excipient that is not a stabilizing
material; and

a single layer comprising an enteric polymer consisting 15
essentially of neutralized HPMCAS, said HPMCAS
having been neutralized to a pH of at least 6.5 by an
alkalizing agent comprising ammonium hydroxide, the
single layer layered directly over said single tablet core.

14. The composition of claim 1, wherein the sodium stear- 20

ate is present in the core in an amount of about 4% by weight
of the core.
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STABLE BENZIMIDAZOLE FORMULATION

FIELD AND BACKGROUND OF THE
INVENTION

The present invention relates to a novel stable formulation
for an acid labile benzimidazole, and methods of preparation
and administration thereof, and in particular, for a stable
formulation of a benzimidazole which is suitable for oral
administration.

Omeprazole, Pantoprazole, Lansoprazole and other
derivatives of benzimidazole, which are active proton pump
inhibitors and used conventionally for decreasing gastric
secretion are known to be susceptible to degradation and
transformation in acid media. Omeprazole, 5-methoxy-2
(((4-methoxy-3,5-dimethyl-2-pyridinyl)methyl)sulfinyl)-
1H-benzimidazole, is disclosed and described in European
Patent No. 5129 and European Patent No. 124495, as well
as in numerous other patents and published patent applica-
tions.

The susceptibility of these active proton pump inhibitor
substances to degradation and transformation in acid media
increases the difficulty of preparing a pharmaceutical form
designed for oral administration. If the active substance
comes into contact with the stomach content, which is a
highly acidic medium, these chemical substances become
degraded. Thus, these benzimidazole derivatives should be
protected both during storage and during their passage
through the acidic environment of the stomach.

The stability of Omeprazole has been extensively studied
(see for example A. Pilbrant and C. Cederberg, Scan. J
Gastroenterol., 20: 113-120, 1985). Omeprazole degrades
with a half-life of less than 10 minutes in an environment
with pH values below 4.0. At pH 6.5, the half life of
Omeprazole is 18 hours and at pH 11 about 300 days.
Therefore, the environment of Omeprazole should be kept at
a sufficiently high pH value in order to maintain the stability
of the compound, in a formulation which is suitable as a
product for oral administration, for example by locating
Omeprazole within a core which also contains alkaline
constituents. This leads to an alkaline reaction aimed at
improving stability of the active substance during manufac-
ture thereof and during storage of the pharmaceutical for-
mulation.

In addition, such a formulation must protect Omeprazole
from the acidic environment of the stomach, since if Ome-
prazole is given orally without any protective coating, it will
degrade in the acid environment of the stomach. European
Patent No. 237,200 discloses one solution, which is to
directly coat the solid core containing Omeprazole, or
another benzimidazole derivative, with an enteric coating
layer.

However, this apparent solution to the instability of
Omeprazole caused further complications, in that the alka-
line core containing Omeprazole was found to react with the
enteric coating, thereby causing the enteric coating to
degrade. A solution to these further complications is dis-
closed in United Kingdom Patent Application No. 2,189,
698, in which Omeprazole is contained within a solid active
core, which is coated first with a subcoating layer and then
with an enteric coating layer. The enteric coating layer
protects the Omeprazole during the passage through the
stomach, while the subcoating layer protects the enteric
coating layer from reacting negatively with the alkaline core
containing Omeprazole.

The background art describes other attempts to provide
formulations which are suitable for oral administration of
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acid-labile substances. For example, PCT Application No.
WO 97/12581 discloses a composition adapted for oral
administration containing Omeprazole which specifically
does not include alkaline-reacting compounds. Instead, the
composition features a core composed of a nuclei and
Omeprazole compressed together, an intermediate layer and
an enteric layer.

European Patent Application No. 519,144 discloses a
formulation for Omeprazole, which features a neutral
(sugar) core. Omeprazole is sprayed onto the sugar core,
after which an intermediate coating layer and an enteric
coating layer are sprayed onto the core.

PCT Application No. WO 98/00114 discloses a modifi-
cation to other background art formulations for Omeprazole,
in which the intermediate subcoating layer is partially neu-
tralized with an alkaline compound. However, this modified
formulation still features the subcoating layer, which is a
disadvantage in that it complicates the manufacturing pro-
cess and increases the expense and difficulty of manufacture.
Thus, the formulation disclosed in PCT Application No. WO
98/00114, like those disclosed in European Patent Applica-
tion No. 519,144 and other background art references, has
the disadvantage of requiring the intermediate layer.

PCT Application No. WO 83/00435 discloses a solid
dosage form, such as a capsule or tablet, containing a
pharmacologically active agent coated with an anionic poly-
mer, which is insoluble in gastric juice and in intestinal juice
below pH 7. The preferred anionic polymer is a partly
methyl esterified methacrylic acid polymer in which the
ratio of free carboxylic groups to ester groups is about 1:2.
In contrast to the present invention, Omeprazole is not
disclosed as one of the active agents.

French Application No. 2,692,146 discloses stable com-
positions of microgranules of gastro-protected Omeprazole.
The composition features a center of Omeprazole diluted in
mannitol. This center is coated with an intermediate layer
featuring mannitol. An enteric coating is then added over
this intermediate layer. PCT Application No. WO 97/12581
discloses a formulation in which an intermediate layer
between the core and an enteric coating contains silicium
dioxide.

PCT Application No. WO 96/37195 discloses a formula-
tion which lacks a subcoating layer, but which features a
core containing titanium dioxide. Both the core containing
Omeprazole and the enteric coating layer placed on top of
the core include titanium dioxide as an ingredient. Unfor-
tunately, titanium dioxide is only able to mask the discol-
oration caused by the reaction between Omeprazole and the
enteric coating layer, but cannot prevent such an undesirable
reaction. Thus, the disclosed formulation does not prevent
the undesirable reaction between the benzimidazole deriva-
tive and the enteric coating, which is known in the art.

German Patent Application No. 196 26 045 Al discloses
a method for stabilising Omeprazole by coating small tablets
or pellets, containing large amounts of mannitol, with a
subcoating of Fudragit L. The subcoating of Eudragit L is
neutralized, after which a final enteric coat of non-neutral-
ized Eudragit L is applied.

A formulation of a benzimidazole derivative, such as
Omeprazole, which lacks an intermediate coating layer and
yet which is stable both during storage and during the
passage through the stomach, would be highly desirable.
Such a formulation would be simpler to manufacture and
would expose the sensitive benzimidazole derivative to
fewer production steps, thereby decreasing the possibility
that the active compound would degrade during production.



Case 2:17-cv-02423-SDW-LDW Document 1 Filed 04/07/17 Page 31 of 38 PagelD: 31

US 7,255,878 Bl

3

Unfortunately, such a stable benzimidazole formulation,
which lacks an intermediate layer, is not currently available.

There is thus a unmet need for, and it would be useful to
have, a stable benzimidazole formulation, particularly for
Omeprazole which lacks an intermediate layer and yet
which is stable both during storage and during the passage
through the stomach.

SUMMARY OF THE INVENTION

The formulation of the present invention contains a ben-
zimidazole derivative, such as Omeprazole, and is able to
maintain the stability of this active ingredient without a
separating layer. Instead, the enteric coating layer is applied
as a solution with a pH value of at least 6.5, and more
preferably in a range of from about 7 to about 10, directly
to the benzimidazole derivative substrate. This solution,
with the optional addition of a plasticizer, can be directly
coated onto the substrate without any necessity for an
intermediate layer. Furthermore, in this pH range, the enteric
coating is optionally applicable in an aqueous solution,
thereby obviating the need for organic solvents for dissolv-
ing the enteric coating material.

The resultant formulation maintains the stability of the
benzimidazole derivative during storage and at the same
time protects the product during passage through the acidic
environment of the stomach, where the acidic environment
of the stomach causes a partial ionic exchange to occur
within the material of the coating. This partial ionic
exchange renders the coating impermeable to the acidic
liquids of the stomach. On the other hand, during storage the
problem of interaction between the enteric coat and the
alkaline core is thus completely eliminated as the “enteric
coat” is no longer acidic during the storage period.

Preferably, the benzimidazole derivative is selected from
the group consisting of Omeprazole, Pantoprazole, Lanso-
prazole, Leminoprazole, Perprazole, Rabeprazole, and phar-
maceutically acceptable salts thereof, as well as any other
derivatives of benzimidazole which are proton pump inhibi-
tors and which are conventionally used to decrease gastric
secretion.

According to the present invention, there is provided a
stable composition for a benzimidazole derivative, the com-
position comprising: (a) a substrate, the substrate featuring
the benzimidazole derivative; and (b) an enteric coating
material layered over the substrate, the enteric coating
material having a pH value of at least about 6.5.

The substrate can optionally have several different struc-
tures. For example, the substrate is optionally an active core
containing the benzimidazole derivative, in which the core
is a pellet, bead or tablet for example. The active core can
be prepared by any conventional method known in the art,
including but not limited to, pellets prepared by spheroni-
sation, pellets prepared by coating an inert non pareil seed
with Omeprazole, tablets prepared by granulation and com-
pression, as well as any other methods.

The enteric coating material optionally and preferably
includes an enteric material selected from the group con-
sisting of hydroxypropyl methylcellulose phthalate, hydrox-
ypropyl methylcellulose acetate succinate, polyvinyl acetate
phthalate, cellulose acetate phthalate, cellulose acetate tri-
mellitate, polymethacrylic acid methyl methacrylate and
polymethacrylic acid ethyl methacrylate.

More preferably, the enteric coating material further com-
prises an alkaline compound, such that the pH value is
adjusted by adding the alkaline compound to the enteric
material. Most preferably, the alkaline compound is an
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inorganic or organic alkaline salt compound. Even more
preferably, the alkaline compound is selected from the group
consisting of basic sodium, potassium or ammonium
hydroxide. Also most preferably, the pH value is in a range
of from about 7 to about 10.

The enteric coating material of the composition could
optionally include a plasticizer. Preferably, the plasticizer is
selected from the group consisting of a citric acid ester and
a phthalic acid ester.

According to another embodiment of the present inven-
tion, there is provided a stable composition for a benzimi-
dazole derivative, the composition consisting essentially of:
(a) a substrate, the substrate featuring the benzimidazole
derivative; and (b) an enteric coating material layered over
the substrate, the enteric coating material having a pH value
of at least about 6.5.

According to still another embodiment of the present
invention, there is provided a method for producing a stable
composition for a benzimidazole derivative, the method
comprising the steps of: (a) forming a substrate with the
benzimidazole derivative; (b) preparing an enteric coating
material having a pH value of at least about 6.5; and (c)
layering the enteric coating material over the substrate.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The formulation of the present invention contains a ben-
zimidazole derivative, such as Omeprazole, and is able to
maintain the stability of this active ingredient without a
separating layer between the active compound and an enteric
coating layer. Instead, the enteric coating layer is applied as
a solution with a pH wvalue of at least 6.5, and more
preferably in a range of from about 7 to about 10, directly
to the benzimidazole derivative substrate. This solution,
with the addition of a plasticizer, can be directly coated onto
the substrate without any necessity for an intermediate layer.
Furthermore, in this pH range, the enteric coating is option-
ally applicable in an aqueous solution, thereby obviating the
need for organic solvents for dissolving the enteric coating
material.

The resultant formulation maintains the stability of the
benzimidazole derivative during storage and at the same
time protects the product during passage through the acidic
environment of the stomach. The problem of interaction
between the enteric coat and the alkaline core is thus
completely eliminated as the enteric coat at this stage is no
longer acidic.

Without wishing to be limited to a single mechanism, it is
hypothesized that as the formulation passes through an
acidic environment, such as the acidic environment of the
stomach, the outer layer of the enteric coat is converted to
an acidic form. This acidic form of the enteric coating
material is insoluble in the acidic environment of the stom-
ach. If the formulation is then placed in an environment with
a more alkaline pH value, for example by moving into the
small intestine, the enteric coat dissolves and releases the
active substance.

The use of an enteric coating which includes HPMCP
(hydroxypropylmethylcellulose phthalate) neutralized with
a basic salt is disclosed in U.S. Pat. No. 5,225,202 and in two
scientific articles, “Enteric Film Coating Using Completely
Aqueous Dissolved Hydroxypropyl Methyl Cellulose Phtha-
late Spray Solutions” (J. W. Stafford et al., Drug Develop-
ment and Industrial Pharmacy, 8:513-530, 1982) and “The
In Vitro and In Vivo Performance of Aqueous Based Enteric
Coats of Neutralized Hydroxypropyl Methyl Cellulose
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Phthalate” (J. R. Bloor et al., Drug Development and Indus-
trial Pharmacy, 15:2227-2243, 1989). However, the dis-
closed enteric coating is not taught or suggested in any of
these references as a suitable direct enteric coating for
substrates which contain Omeprazole. As noted previously,
Omeprazole and the related benzimidazole derivatives are
unusually sensitive molecules, and as such must be carefully
protected. Furthermore, U.S. Pat. No. 5,225,202 teaches the
necessity for a subcoat between the drug-containing sub-
strate and the enteric coating for drugs which are not
compatible with the enteric coating. By contrast, the present
invention has been shown to be highly effective without
such a subcoat, which is particularly surprising since the
background art teaches that formulations containing Ome-
prazole or another benzimidazole derivative must also fea-
ture a subcoat. Neither scientific article even considers the
problems associated with acid-sensitive drugs, and as such
cannot teach or suggest the formulation of the present
invention.

As shown by both the in vitro and in vivo data given
below, the formulation of the present invention has been
shown to be particularly effective for the oral administration
of Omeprazole as the exemplary benzimidazole derivative,
a result which could not have been predicted from these
references. Indeed, the article by J. R. Bloor et al. teaches
away from the use of such a neutralized enteric coating for
any formulation, as this article disclosed good in vitro
performance of the formulation but poor in vivo perfor-
mance. By contrast, as described in greater detail below with
regard to Example 7, the formulation of the present inven-
tion shows good performance in vivo. Thus, the background
art neither teaches nor suggests the direct coating of a
substrate containing Omeprazole or another benzimidazole
derivative with an enteric coating material having a pH
value of at least about 6.5, and in fact teaches away from
such a formulation.

The preparation of the benzimidazole-containing compo-
sitions of the present invention is described first with refer-
ence to the following general description and then with
reference to the following non-limiting examples of the
preparation and application of the compositions of the
present invention.

As noted previously, the formulation of the present inven-
tion includes a substrate which features the benzimidazole
derivative. A solution is prepared with the enteric coating
material, which has a pH value of at least 6.5 and more
preferably of from about 7 to about 10. Preferably, a pH
value in the desired range is obtained by adding an alkaline
compound to an enteric coating material. More preferably,
the alkaline compound is selected from the group consisting
of sodium, potassium or ammonium hydroxide. This enteric
coating solution is then layered directly over the substrate to
form the composition of the present invention.

The term “substrate” refers to substantially any structure
which features the benzimidazole derivative, such as Ome-
prazole. For example, this structure could be an active core
containing the benzimidazole derivative. This active core
could be prepared in a number of different ways which are
known in the art. For example, the active core could be
formed by compressing the benzimidazole derivative with
an alkaline substance. As another example, the active core
could be prepared by mixing the benzimidazole derivative
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with an alkaline substance, spheronizing the mixture and
then forming cores through pelletisation. As yet another
example, the active core is optionally and preferably pre-
pared by embedding the active ingredient in a poloxamer
and compressing the embedded material into tablets. The
active core is also optionally formed by granulating the
active ingredient with an alkaline substance and compress-
ing the granulation into tablets.

Alternatively and optionally, the structure could include a
neutral core, such as a sugar bead which does not contain the
benzimidazole derivative, over which the benzimidazole
derivative is coated. The coating includes Omeprazole or
other benzimidazole derivative with a suitable adhesive
polymer.

Substantially any type of neutralized suitable enteric
coating material could be used in order to coat the benz-
imidazole substrate, including but not limited to, cellulose
acetate phthalate (CAP); hydroxypropyl methylcellulose
phthalate (HPMCP); polyvinyl acetate phthalate; cellulose
acetate trimellitate; polymethacrylic acid methyl methacry-
late or ethyl methacrylate, such as the various types of
Eudragit; and hydroxypropyl methylcellulose acetate succi-
nate (HPMCAS). However, preferably the enteric coating
material is prepared with the proviso that this material does
not contain HPMCP alone, but only in combination with at
least one of these 7 other listed enteric coating materials. The
particularly preferred enteric coating material is HPMCAS.

As used herein, the term “neutralized enteric coating
material” refers to enteric coating material which has been
at least partially neutralized by reaction with an alkaline
compound, which is preferably a basic inorganic salt. Pref-
erably, the enteric coating material is at least about 60%
neutralized, more preferably the enteric coating material is
at least about 80% neutralized, and most preferably the
enteric coating material is at least about 95% neutralized.

The enteric coating optionally contains a plasticizer, such
as a citric acid ester, a phthalic acid ester, or any suitable
plasticizer.

The method for applying the enteric coating material to
the substrate can vary. Substantially any coating method can
be used, such as pan coating or fluidized bed coating, with
the solution of the enteric coat chosen. As noted previously,
preferably this solution is an aqueous solution. The enteric
coating materials described previously can be applied to the
substrate in an aqueous solution if the pH value of the
solution is adjusted to at least 6.5, and more preferably to an
alkaline value, most preferably a pH value from about 7 to
about 10.

The following specific examples illustrate various aspects
of the compositions of the present invention, and are not
intended to be limiting in any way. Specific reference is
made to Omeprazole for the purposes of description only
and without intending to be limiting.

EXAMPLE 1

This example of the composition of the present invention
was prepared as follows. The substrate was in the form of an
active core, which was prepared by embedding Omeprazole
in poloxamer (Pluronic PE 6800), granulating the resulting
mass, adding the necessary auxiliary substances to the mass,
and compressing the resultant material into tablets. The
substrate was then coated with alkaline polyvinyl acetate
phthalate as the enteric coating layer.
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Ingredients Quantity per tablet Ingredients Quantity per tablet
Substrate 5 Tale 214 mg
(Active Embedded Core) Sodium hydroxide 2.3 mg

Omeprazole 20 mg
Poloxamer (Pluronic PE 6800) 200 mg
Colloidal silicon dioxide 7 mg
Magnesium carbonate 10 mg
Sodium starch glycolate 12 mg
Titanium dioxide 100 mg
Ludipress ® 226 mg
Sodium stearyl fumarate 25 mg
Enteric coating layer

Polyvinyl acetate phthalate 75 mg
Antifoam emulsion 0.25 mg
Sodium hydroxide 12 mg

For the preparation of the substrate, the poloxamer was
melted at a temperature of 80° C. Omeprazole, together with
2 mg colloidal silicon dioxide, 8 mg of magnesium carbon-
ate, titanium dioxide and 6 mg of sodium starch glycolate
were added and mixed thoroughly. Mixing was continued
until the melt solidified. The melt was granulated and the rest
of the ingredients added to the granulate. The granulate was
then compressed into tablets which contained 20 mg Ome-
prazole. These tablets, which formed the substrate of the
composition, were then transferred into a conventional coat-
ing pan and coated with the enteric coating layer, prepared
in the following manner. First, the antifoam emulsion was
dissolved in water to form an aqueous solution. Polyvinyl
acetate phthalate was then stirred into this solution for a final
concentration of about 10% weight per volume before
sodium hydroxide was added. Sodium hydroxide (1 M
solution) was then added to adjust the pH value of the
solution to about 8, thereby obtaining a basic solution of the
enteric coating material. This solution was then sprayed onto
the tablets with an incoming air temperature of 40° C.

EXAMPLE 2

This example of the composition of the present invention
was prepared as follows. The substrate was prepared by
embedding Omeprazole in poloxamer (Pluronic PE 6800) to
form tablets, as for Example 1. However, in this Example,
the tablets were then coated with hydroxypropyl methylcel-
Iulose acetate succinate (HPMCAS) as the enteric coating
layer.

Ingredients Quantity per tablet
Substrate

Omeprazole 20 mg
Poloxamer (Pluronic PE 6800) 200 mg
Colloidal silicon dioxide 7 mg
Sodium starch glycolate 20 mg
Ludipress ® 228 mg
Sodium stearyl fumarate 25 mg
Enteric coating layer

Hydroxypropyl Methylcellulose Acetate 43 mg
Succinate (HPMCAS)

Triethyl citrate 12 mg
Sodium lauryl sulfate 1.3 mg
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The tablets were prepared as for Example 1, except that
titanium dioxide was omitted. The tablets were then coated
in a conventional coating pan with the enteric coating
solution, which was prepared as follows. First, triethyl
citrate was dissolved in water to form an aqueous solution.
Sodium lauryl sulfate was then added to this aqueous
solution. The HPMCAS and talc were dispersed in this
solution, such that the concentration of HPMCAS was about
10% weight per volume. Sodium hydroxide (1M solution)
was then added to adjust the pH value of the solution to a
value from about 7 to about 10. The enteric coating was
layered over the substrate by spraying the solution with an
incoming air temperature of 40° C.

EXAMPLE 3

This example of the composition of the present invention
was prepared as for Example 1, except that the enteric
coating contained alkaline HPMCP (hydroxypropylmethyl-
cellulose phthalate) rather than HPMCAS.

Ingredients Quantity per tablet

Substrate
Omeprazole 20 mg
Poloxamer (Pluronic PE 6800) 200 mg

Colloidal silicon dioxide 7 mg
Sodium starch glycolate 10 mg
Titanium dioxide 83 mg
Ludipress ® 145 mg
Sodium stearyl fumarate 25 mg
Enteric coating layer

HPMC Phthalate (HP-55) 56.2 mg
Triethyl citrate 22.5 mg
Sodium hydroxide 9 mg

The substrate was prepared as described in Example 1,
and was then coated in a conventional coating pan with the
enteric coating solution by spraying the solution at an
incoming air temperature of 40° C. The enteric coating
solution was prepared as follows. The HPMC phthalate was
suspended in the water to a concentration of about 10%
weight per volume (before sodium hydroxide was added).
Sodium hydroxide (1M solution) was then added to this
aqueous suspension until the HPMCP dissolved. The result-
ant solution has a pH value in a range of from about 8 to
about 10. The triethyl citrate was then added to the resultant
solution in order to form the enteric coating solution, which
was then layered over the substrate as previously described.

EXAMPLE 4

In this example of the composition of the present inven-
tion, the substrate has two parts: a neutral core; and a coating
layer containing the active ingredient, which was layered
over the neutral core. The substrate was then coated with the
enteric coating solution. Hard gelatin capsules were then
filled with the resultant pellets.
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Substrate

Neutral core Quantity per capsule

Sugar spheres 20/25 (700-850 microns) 161.63 mg

10

For the preparation of the substrate, Omeprazole, together
with lactose, magnesium carbonate, sodium starch glycolate,
and povidone were mixed thoroughly. The mixture was then
granulated with a sufficient quantity of water, and dried.
Sodium stearyl fumarate was then added to the mixture,
which was then compressed into tablets weighing 250 mg
each.

These tablets, which formed the substrate of the compo-
sition, were then transferred into a conventional coating pan

10 and coated with the enteric coating layer, prepared as
described in Example 4.
Ingredients Quantity per capsule
Active coating EXAMPLE 6
grylzifyz;rlzpyl methyleellulose 22:22 Ei 13 Stability tests were performed with formulations prepared
2910 according to Examples 2 and 3. For the first test, both coated
Hydroxypropyl cellulose 6.00 mg and uncoated tablets prepared according to either Example
Lactose 8.00 mg 2 or Example 3 were placed into a box which was open to
?éi?g;gigfy‘issiﬁemydmus 8:23 Ei the environment. The open box was then stored at 40° C. and
Enteric coating layer 20 75% relative humidity, which are very stringent conditions.
- The coated and uncoated tablets were examined initially,
HPMCAS 21.00 mg after a week and after a month to determine stability. The
gne.thyl eitrate 6.00 me results are shown in the tables below.
odium lauryl sulfate 0.66 mg
Talcl . 11.00 mg 25
Sodium hydroxide 1.12 mg
Tablets Prepared According to Example 2
The composition of the present invention was prepared
according to this Example as follows. First, sugar spheres Appearance of Sample
were placed in a fluid befi Coating chamber, equ.ipped with 30 Sampled Material Initial After One Week After One Month
a Wurster bottom spraying device. A suspension of the
ingredients in water was then prepared so that the concen- coated tablet off white  deeper off white  deeper off white
tration was approximately 20% of total solids in water. This uncoated tablet white white white
active coating suspension was sprayed onto the sugar
spheres. A suspension of the enteric coating was prepared 35
according to Example 2. This enteric coating was then
sprayed onto the substrate in order to form the finished
pellets. The pellets were then placed in capsules. Tablets Prepared According to Example 3
Appearance of Sample
EXAMPLE 5 40
Sampled Material Initial After One Week  After One Month
This example of the composition of the present invention coated tablet off white off white deeper off white
was prepared with a compressed tablet as the substrate. The uncoated tablet  white white white
tablet was then coated with alkaline HPMCAS (Hydrox-
ypropyl Methylcellulose Acetate Succinate) as the enteric 43 B - .
coating layer, preferably having a pH in a range of from whlgtIZ:e zzliglr iﬁgﬁr \?vgswg‘:)t:e r\tzger;otro :oﬁllzri;g;ﬁ: Oaﬁ;
about 7 to about 10. described in greater detail above. These results show that
coated tablets prepared according to either Example 2 or
50 Example 3 showed good stability, even after one month of
Ingredients Quantity per tablet storage under particularly stringent conditions.
Substrate In a second stability test, coated tablets were prepared
(Active Compressed according to Example 2. These coated tablets were then
Tablet Core) packed into an Alw/Alu (Aluminun/Aluminum) blister,
55 which is a well known technique in the art for packing
g;g’sr:mle ) 922_2 Ei certain oral dosage forms. The blister was then stored under
Magnesium carbonate 10 mg accelerated conditions of 30° C. and 60% relative humidity;
Sodium starch glycolate 10 mg or 40° C. and 75% relative humidity. Samples of the tablets
Povidone 10 mg were examined initially, and after one month of storage
]Saif;f:csgigé ll?yne?mte 7.5 mg 60 under one of these conditions. In addition, samples were
E— assayed to determine the amount of Omeprazole present in
HPMCAS 16.1 mg the coated tablet, as listed under “Assay” as milligrams of
Triethyl citrate 4.5 mg Omeprazole per tablet. A dissolution test was performed,
iﬁi um lauryl sulfate B%Z me using the accepted USP method. The coated tablets were
Sodium hydroxide 0.86 mg 65 placed in 0.1 N HCI for 2 hours, followed by a solution at

pH 6.8 with stirring with a paddle at 100 rpm for 15 minutes,
30 minutes or 45 minutes. Gastric resistance was also
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examined by placing the coated tablets in a simulated gastric
fluid for 2 hours (pH of approximately 1), as is well known
in the art. The results are shown in the table below.

Time (min) Initial 30° 60% RH 40° 75% RH

Description NA Off white Off white Off white
Assay NA 204 mg 19.39 mg 19.66 mg
Dissolution 120 0% 0% 0%

135 52% 42% 39%

150 96% 85% 90%

165 105% 99% 104%
Gastric NA 101% 98% 96%
Resistance

These results show that the coated tablets, prepared
according to Example 2, show good stability and gastric
resistance, yet are also able to dissolve in an appropriate
time-dependent manner.

EXAMPLE 7

A one-way pharmacokinetic pilot study was performed in
vivo for testing the pharmacokinetic profile of the coated
tablets, which were prepared according to Example 2. The
study was performed with ten healthy male volunteers, who
received a single dosage of the coated tablets, containing 20
mg of Omeprazole. The results showed that Omeprazole
administered in the coated tablets of the present invention
had a similar lag time to absorption in comparison to a
previous study performed with the reference product, which
is the 20 mg Omeprazole dosage form of the formulation of
Astra (Aktiebolaget Hassle), and also as described in the
literature (see for example Duvauchelle, T. et al., “Com-
parative Bioavailability Study of Two Oral Omeprazole
Formulations After Single and Repeated Administrations in
Healthy Volunteers™, Pharmacokinetics, 16: 141-149,
1998). The lag time to absorption is defined as the time
between the administration of the formulation and the first
detection of the active ingredient in the samples taken from
the subject, according to the sampling method employed.

In addition, comparable bioavailability was achieved with
the coated tablets of the present invention, both to values
obtained in the previous study with the reference product
and to values which were described in the literature (see for
example the previously referenced article in Pharmacoki-
netics). Furthermore, the values obtained for Cmax and
Tmax concerning the rate of absorption were comparable to
results obtained in the previous study performed with the
reference product, and as described in the literature (see for
example the previously referenced article in Pharmacoki-
netics). Thus, the coated tablets of the present invention
clearly show good performance both in vitro, as described in
Example 6, and in vivo.

EXAMPLE 8

Coated pellets were prepared according to the process
previously described above in Example 4. However, the
pellets were coated with the following suspension:

Enteric coating (quantities per capsule)

HPMCAS
Triethyl Citrate

21.00 mg
6.00 mg
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-continued

Enteric coating (quantities per capsule)

Sodium lauryl sulfate 0.66 mg
Colloidal silicon dioxide 2.10 mg
Sodium hydroxide 1.12 mg

EXAMPLE 9

Although the previous Examples used aqueous solutions
for providing an optimal coating, the possibility of increas-
ing the concentration of the enteric coating polymer by using
an alcohol-based solution was studied in this Example.

Coated pellets were prepared according to the process of
Example 4, except that these pellets were coated with the
following solution, to obtain the required protection in an
acidic environment.

Enteric coating

Solution prepared  Quantities per capsule

Alcohol 95% 1.900 kg N/A
Water 0.830 kg N/A
HPMCAS 0.476 kg 21.00 mg
Triethyl citrate 0.136 kg 6.00 mg
Sodium lauryl sulfate 0.015 kg 0.66 mg
Colloidal silicon dioxide 0.047 kg 2.1 mg
Sodium hydroxide 0.025 kg 1.12 mg
EXAMPLE 10

Substrate (Active Compressed Tablet Core)

Ingredients Quantity per tablet
Omeprazole 20 mg
Lactose 203 mg
Magnesium carbonate 10 mg
Sodium starch glycolate 10 mg
Sodium stearyl fumarate 7 mg

Enteric coating layer

Ingredients Quantity per tablet

HPMCAS 16 mg
Triethyl citrate 4.5 mg
Sodium lauryl sulfate 0.5 mg
Tale 8.14 mg
Sodium hydroxide 0.86 mg
Sepisperse ™ (pink pigment) 10.8 mg

For the preparation of the substrate, Omeprazole was mixed
together thoroughly with lactose, sodium starch glycolate,
magnesium carbonate and sodium stearyl fumarate. The
mixture was then compressed into tablets weighing 250 mg
each. These tablets were then transferred into a conventional
coating pan and coated with the enteric coating layer,
prepared as described in Example 4, with the addition of a
pigment to the enteric coating material.
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EXAMPLE 11

Stability tests were performed with the formulation pre-
pared according to Example 10. For the tests, the tablets
were packed into alu-alu blister. The blister was then stored
under room temperature or under accelerated conditions of
30° C. and 60% relative humidity (RH), or 40° C. and 75%
relative humidity. Samples of the tablets were examined
initially and after 6 months of storage under one of these
conditions. In addition samples were assayed. A dissolution
test was performed, and gastric resistance was also exam-
ined. The tablet gave good stability results even after storage
at 40° C. The results are shown in the table below.

25° C. 30° C./60%  40° C/75%

Test performed Initial 6 month RH 6 month RH 6 month
Visual conform conform conform conform
Description
Assay 19.76 mg per 20.19 mg per 19.97 mg per 19.28 mg per

tablet tablet tablet tablet
Dissolution 96% 96% 96% 96%
Gastric 96% 96% 95% 94%
Resistance

EXAMPLE 12

A two-way pharmacokinetic study was performed in vivo
for testing the bioequivalence of the coated tablets which
were prepared according to Example 10, as compared to the
reference product which is the 20 mg Omeprazole dosage
form of the formulation of Astra (Sweden), called Losec™.
The study was performed on 39 volunteers. As shown in the
table below, the results of the study showed that the two
products exhibited very similar pharmacokinetic profiles,
such that the two formulations can be considered to be
bioequivalent.

AUC Cmax Tmax
Formulation (ng x hour/ml) (ng/ml) (hours)
Formulation of the 426 = 256 217 = 109 1.08 = 0.64
present invention
(Example 10)
Losec ™ (Astra) 434 + 226 246 = 113 1.56 = 0.79
EXAMPLE 13

Substrate (Active Compressed Tablet Core)

Ingredients Quantity per tablet
Omeprazole 20 mg
Lactose 203 mg
Sodium hydrogen carbonate 10 mg
Sodium starch glycolate 10 mg
Sodium stearyl fumarate 7 mg
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Enteric coating layer

Ingredients Quantity per tablet
HPMCAS 16 mg
Triethyl citrate 4.5 mg
Sodium lauryl sulfate 0.5 mg
Tale 8.14 mg
Sodium hydroxide 0.86 mg
Sepisperse ™ 10.8 mg

For the preparation of the substrate, Omeprazole was
thoroughly mixed together with lactose, sodium starch gly-
colate, sodium hydrogen carbonate and sodium stearyl
fumarate. The mixture was then compressed into tablets
weighing 250 mg each. These tablets were then transterred
into a conventional coating pan and coated with the enteric
coating layer, prepared as described in Example 4.

EXAMPLE 14

Substrate (Active Compressed Tablet Core)

Ingredients Quantity per tablet
Omeprazole 20 mg
Lactose 203 mg
Trisodium citrate 10 mg
Sodium starch glycolate 10 mg
Sodium stearyl fumarate 7 mg

Enteric coating layer

Ingredients Quantity per tablet
HPMCAS 16 mg
Triethyl citrate 4.5 mg
Sodium lauryl sulfate 0.5 mg
Tale 8.14 mg
Sodium hydroxide 0.86 mg
Sepisperse ™ 10.8 mg

For the preparation of the substrate, Omeprazole was
mixed thoroughly together with lactose, sodium starch gly-
colate, trisodium citrate and sodium stearyl fumarate. The
mixture was then compressed into tablets weighing 250 mg
each. These tablets were then transferred into a conventional
coating pan and coated with the enteric coating layer,
prepared as described in Example 4.

EXAMPLE 15

Stability tests were performed with the formulations pre-
pared according to Examples 10, 13 and 14. Both coated and
non-coated tablets were placed into an open box and stored
at 40° C. and 75% relative humidity, which are very strin-
gent conditions. The coated and uncoated tablets were
examined initially after 1 week and again after 2 weeks to
determine stability. The results are shown in the tables
below.
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Tablets prepared according to Example 10

Appearance of sample

Sampled material Initial  After 1 week After 2 weeks
Coated Pink Pink Pink
Uncoated White White White

Tablets prepared according to Example 13

Appearance of sample

Sampled material Initial  After 1 week After 2 weeks
Coated Pink Pink Pink
Uncoated White White White

Tablets prepared according to Example 14

Appearance of sample

Sampled material Initial  After 1 week After 2 weeks
Coated Pink Pink Pink
Uncoated White White White

While the invention has been described with respect to a
limited number of embodiments, it will be appreciated that
many variations, modifications and other applications of the
invention may be made.
What is claimed is:
1. A method for producing a stable tablet composition for
a benzimidazole derivative, the method consisting essen-
tially of:
forming a substrate with the benzimidazole derivative;
preparing a solution of an enteric polymer selected from
the group consisting of HPMCAS, CAP, polyvinyl
acetate phthalate, cellulose acetate trimellitate, poly-
methacrylic acid methacrylate, and ethyl methacrylate;

neutralizing said solution by addition of an alkalizing
material comprising a material selected from the group
consisting of an inorganic or organic alkaline com-
pound; and

applying a single layer of said neutralized solution

directly to said substrate, without an intermediate layer
between said substrate and said enteric coating.

2. The method of claim 1, wherein said neutralized
solution is at least about 60% neutralized.

3. The method of claim 2, wherein said neutralized
solution is at least about 80% neutralized.

4. The method of claim 3, wherein said neutralized
solution is at least about 95% neutralized.

5. The method of claim 1, wherein said substrate is
formed by melting poloxamer and by mixing the benzimi-
dazole derivative into said poloxamer.

6. The method of claim 1, wherein said substrate is
formed by direct compression.

7. The method of claim 1, wherein said substrate is
formed by wet granulation.

8. The method of claim 1, wherein said substrate is
formed by coating on an inert core.
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9. The method of claim 1, wherein said coating comprises
spraying.

10. The method of claim 1, wherein said applying said
neutralized solution comprises spraying said solution with
an incoming air temperature of at least 40° C.

11. The method of claim 1, wherein said applying said
neutralized solution comprises a method selected from the
group consisting of pan coating and fluidized bed coating.

12. A method for producing a stable tablet composition for
a benzimidazole derivative, the method consisting essen-
tially of:

forming a substrate with the benzimidazole derivative;

preparing an aqueous solution of an enteric polymer

selected from the group consisting of HPMCAS, CAP,
polyvinyl acetate phthalate, cellulose acetate trimelli-
tate, polymethacrylic acid methacrylate, and ethyl
methacrylate;

neutralizing said solution by addition of an alkalizing

material comprising a material selected from the group
consisting of sodium, potassium or ammonium hydrox-
ide;

spraying a single layer of said neutralized solution

directly over said substrate, without an intermediate
layer between said substrate and said enteric coating.

13. The method of claim 12, wherein said neutralized
solution is at least about 60% neutralized.

14. The method of claim 13, wherein said neutralized
solution is at least about 80% neutralized.

15. The method of claim 14, wherein said neutralized
solution is at least about 95% neutralized.

16. The method of claim 12, wherein said substrate is
formed by melting poloxamer and by mixing the benzimi-
dazole derivative into said poloxamer.

17. The method of claim 12, wherein said substrate is
formed by direct compression.

18. The method of claim 12, wherein said substrate is
formed by wet granulation.

19. The method of claim 12, wherein said substrate is
formed by coating on an inert core.

20. The method of claim 12, wherein said coating com-
prises spraying.

21. The method of claim 12, wherein said applying said
neutralized solution comprises spraying said solution with
an incoming air temperature of at least 40° C.

22. The method of claim 12, wherein said applying said
neutralized solution comprises a method selected from the
group consisting of pan coating and fluidized bed coating.

23. A method for producing a stable tablet composition for
a benzimidazole derivative, the method consisting essen-
tially of}

forming a substrate with the benzimidazole derivative;

preparing an aqueous solution of an enteric polymer

selected from the group consisting of HPMCAS, CAP,
polyvinyl acetate phthalate, cellulose acetate trimelli-
tate, polymethacrylic acid methacrylate, and ethyl
methacrylate;

neutralizing said solution by addition of an alkalizing

material comprising at least ammonium hydroxide;
adding a plasticizer to said solution before or after said
neutralizing; and

directly coating said substrate with a single layer of said

neutralized solution, without an intermediate layer
between said substrate and said enteric coating.

24. The method of claim 23, wherein said neutralized
solution is at least about 60% neutralized.

25. The method of claim 23, wherein said neutralized
solution is at least about 80% neutralized.
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26. The method of claim 25, wherein said neutralized
solution is at least about 95% neutralized.

27. The method of claim 23, wherein said substrate is
formed by melting poloxamer and by mixing the benzimi-
dazole derivative into said poloxamer.

28. The method of claim 23, wherein said substrate is
formed by direct compression.

29. The method of claim 23, wherein said substrate is
formed by wet granulation.

30. The method of claim 23, wherein said substrate is
formed by coating on an inert core.

W
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31. The method of claim 23, wherein said coating com-
prises spraying.

32. The method of claim 23, wherein said applying said
neutralized solution comprises spraying said solution with
an incoming air temperature of at least 40° C.

33. The method of claim 23, wherein said applying said
neutralized solution comprises a method selected from the
group consisting of pan coating and fluidized bed coating.
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