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(collectively “Plaintiffs’), by their respective undersigned attorneys, bring this action against
Defendant Impax Laboratories, Inc., and hereby allege as follows:

NATURE OF ACTION

1 Thisis an action for patent infringement under the patent laws of the
United States, Title 35, United States Code.

THE PARTIES

2. Plaintiff Warner Chilcott Laboratories Ireland Limited (“WCLI") isa
company organized and existing under the laws of the Republic of Ireland, having offices at
Union St., Road 195, Km 1.1, Fgjardo, Puerto Rico.

3. Plaintiff Warner Chilcott Company, Inc. (“WCCI”) is a company
established under the laws of the Commonwealth of Puerto Rico, having offices at Union $t.,
Road 195, Km 1.1, Fgjardo, Puerto Rico.

4. Plaintiff Warner Chilcott (US), LLC (“WCUS") isalimited liability
company established under the laws of the state of Delaware with offices at 100 Enterprise
Drive, Rockaway, NJ07866. WCLI, WCCI, and WCUS hereinafter are referred to
collectively as “Warner Chilcott”.

5. Plaintiff Mayne Pharma International Pty. Ltd. (*Mayne”) isa
corporation organized and existing under the laws of Australia, having a principal place of
business at Level 21-390 St. Kilda Road, Melbourne, Australia 3004.

6. Mayne was formerly known as F. H. Faulding & Co., Ltd.

7. On information and belief, Defendant Impax Laboratories, Inc.
(“Impax™) is a corporation organized and existing under the laws of Delaware, having a

principa place of business at 30831 Huntwood Avenue, Hayward, California 94544.
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JURISDICTION AND VENUE

8. This action arises under the Patent Laws of the United States and the
Food and Drug Laws of the United States, Titles 35 and 21, United States Code. Jurisdictionis
based on 28 U.S.C. 88 1331 and 1338(a).

9. Impax sells various products and does business throughout the United
States, including in thisjudicial district. Impax has maintained continuous and systematic
contacts in New Jersey, and has previously consented to personal jurisdiction in this district
including in a pending proceeding that involves the same patent that is at issue here: Warner
Chilcott Laboratories Ireland Limited et al. v. Impax Laboratories, Inc. et al., Civ. Docket No.
2:08-cv-06304-WIM-MF-.

10. On information and belief, this Court has personal jurisdiction over
Impax by virtue of, inter alia, the above-mentioned facts.

11.  Venueisproper inthisdistrict under 28 U.S.C. § 1391(b) and (c¢), and
28 U.S.C. § 1400(b).

CLAIM FOR RELIEF -- PATENT INFRINGEMENT

Plaintiffs NDA and U.S. Patent No. 6,958,161

12. Mayne is the holder of New Drug Application (“NDA”) No. 50-795
which relates to delayed-rel ease tablets containing 75 mg base, 100 mg base and 150 mg base
of doxycycline hyclate.

13. The United States Food and Drug Administration (“FDA”) has approved
the use of the tablets described in NDA No. 50-795 for the treatment of a variety of bacterial
infections as described in the product labeling. The 75 mg base and 100 mg base tablets were

approved by the FDA on or about May 6, 2005, and the 150 mg base tablets were approved on
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or about June 20, 2008. These tablets are prescribed and sold in the United States under the
trademark Doryx®.

14. Mayne is the owner of United States Patent No. 6,958,161 (“the * 161
Patent,” copy attached as Exhibit A), entitled “Modified Release Coated Drug Preparation.”

15.  The'161 Patent was duly and legally issued by the United States Patent
and Trademark Office on October 25, 2005. The ‘161 Patent claims, inter alia, modified
release preparations of doxycycline hyclate, and is listed in the FDA publication entitled
“Approved Drug Products with Therapeutic Equivalence Evaluations’ (the “Orange Book™) as
covering Doryx Delayed-Release Tablets (“Doryx®”).

16.  The'161 Patent originally was assigned by the inventorsto F. H.
Faulding & Co. Limited, and subsequently assigned to Mayne.

17.  Warner Chilcott has exclusive rights to market and sell product covered
by the ‘161 Patent in the United States, including Doryx®.

Impax’s Prior Infringement and Prior ANDA No. 90-505

18. On information and belief, prior to December 10, 2008, Impax submitted
to the FDA aseparate ANDA, ANDA No. 90-505, seeking approval to engage in the
commercial manufacture, use, offer for sale, sale, and/or importation of generic Doxycycline
Hyclate Delayed-Release Tablets 75 mg and 100 mg base, which are covered by one or more
claims of the ‘161 Patent.

I mpax’s I nfringement and ANDA No. 91-132

19. On information and belief, on December 19, 2008, Impax submitted to
the FDA an Abbreviated New Drug Application (“ANDA”) No. 91-132 under the provisions

of 21 U.S.C. 8 355(]), seeking approval to engage in the commercial manufacture, use, offer
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for sale, sale, and/or importation of generic Doxycycline Hyclate Delayed-Release Tablets 150
mg base (“Impax’ s Proposed Drug Product”), which is covered by one or more claims of the
‘161 Patent.

20. On information and belief, Impax submitted ANDA No. 91-132 to the
FDA for the purpose of obtaining approval to engage in the commercial manufacture, use,
offer for sale, sale, and/or importation of Impax’s Proposed Drug Product before the expiration
of the * 161 Patent.

21. On information and belief, Impax made, and included in ANDA No. 91-
132, acertification under 21 U.S.C. 8 355(j)(2)(A)(vii)(IV) (“Paragraph 1V Certification”) that
in its opinion and to the best of its knowledge, the * 161 Patent is invalid, unenforceable, and/or
will not be infringed by the manufacture, use, or sale, of Impax’s Proposed Drug Product.

22. By filing ANDA No. 91-132 under 21 U.S.C. 8§ 355(j), for the purpose
of obtaining approval to engage in the commercial manufacture, use or sale of Impax’s
Proposed Drug Product before the expiration of the * 161 Patent, and Paragraph IV
Certification, Impax has committed an act of infringement under 35 U.S.C. § 271(e)(2).
Further, the commercial manufacture, use, offer for sale, sale and/or importation of Impax’s
Proposed Drug Product for which Impax seeks approval in ANDA No. 91-132 will aso
infringe one or more claims of the ‘161 Patent.

23. Impax’ s Proposed Drug Product, if approved, will be administered to
human patients for the treatment of infections, which administration constitutes direct
infringement of the * 161 Patent. Thiswill occur at Impax’s active behest, and with its specific

intent, knowledge and encouragement. On information and belief, Impax will actively induce,
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encourage, aid and abet this administration with the knowledge that it isin contravention of
Plaintiffs rights under the * 161 Patent.

24. On information and belief, Impax did not alegein its Paragraph IV
Certification that the ‘ 161 Patent isinvalid under any of 35 U.S.C. § 101 et seq.

25. On information and belief, Impax did not alegein its Paragraph IV
Certification that the * 161 Patent is unenforceable.

26. Plaintiffs are entitled to the relief provided by 35 U.S.C. § 271(e)(4),
including an order of this Court that the effective date of any approval of ANDA No. 91-132
relating to Impax’ s Proposed Drug Product be a date which is not earlier than the date of
expiration of the ‘161 Patent or any later date of exclusivity to which Plaintiffs are or become
entitled. Furthermore, Plaintiffs are entitled to an award of damages for any commercial sale
or use of Impax’s Proposed Drug Product, and any act committed by Impax with respect to the
subject matter claimed in the * 161 Patent, which act is not within the limited exclusions of 35
U.S.C. 8§ 271(e)(1).

27. On information and belief, Impax lacked a good faith basis for its
Paragraph IV Certification when ANDA No. 91-132 wasfiled. Impax’s ANDA No. 91-132
and Paragraph IV Certification is awholly unjustified infringement of the * 161 Patent.

28. Impax has violated its duty of due care to avoid the known patent rights
of the * 161 Patent.

29.  Thisisan exceptional case and Plaintiffs are entitled to an award of

reasonabl e attorney fees under 35 U.S.C. § 285.
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PRAYER FOR RELIEF

WHEREFORE, Plaintiffs respectfully request judgment against Impax as follows:

@ Judgment that the * 161 Patent remains valid and enforceable;

(b) Judgment that Impax has infringed one or more claims of the * 161 Patent
by filing ANDA No. 91-132 and Paragraph 1V Certification relating to Impax’ s Proposed Drug
Product;

(c) An Order that the effective date of any approval of Impax’s ANDA No.
91-132 under § 505(j) of the Federal Food, Drug and Cosmetic Act (21 U.S.C. § 355(j)), and 8§
505())(2)(A)(vii)(1V) of the Act be a date which is not earlier than the expiration of the ‘161
Patent or any later date of exclusivity to which Plaintiffs are or become entitled,;

(d) A permanent injunction restraining and enjoining Impax and its officers,
agents, attorneys and employees, and those acting in privity or concert with it, from engaging in
the commercial manufacture, use, offer to sell, or sale within the United States, or importation
into the United States, of Impax’s Proposed Drug Product;

(e Judgment that thisis an exceptional case, and that Plaintiffs are entitled to
an award of reasonable attorney fees pursuant to 35 U.S.C. § 285;

()] To the extent that Impax has committed any acts with respect to the
subject matter claimed in the ‘161 Patent, other than those acts expressly exempted by 35 U.S.C.
§ 271 (e)(1), an award of damages for such acts, which should be trebled pursuant to 35 U.S.C. §
284;

(9 Costs and expensesin this action; and

(h) Such other relief as this Court may deem proper.
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Dated: March 18, 2009

By: /sWilliam J. Heller

William J. Heller, Esqg.
McCARTER & ENGLISH, LLP
Four Gateway Center

100 Mulberry Street

Newark, New Jersey 07102
Phone: (973) 622-4444
Facsimile: (973) 624-7070

Attorneys for Plaintiffs

Warner Chilcott Laboratories Ireland Limited
Warner Chilcott Company, Inc.

Warner Chilcott (US), LLC and

Mayne Pharma International Pty. Ltd.

OF COUNSEL:

Dominick A. Conde, Esg.

Diego Scambia, Esg.

Robert S. Schwartz, Esg.

FITZPATRICK, CELLA, HARPER & SCINTO
30 Rockefeller Plaza

New York, NY 10112-3801

Phone: (212) 218-2100

Facsimile: (212) 218-2200

Attorneys for Plaintiffs

Warner Chilcott Laboratories Ireland Limited
Warner Chilcott Company, Inc. and

Warner Chilcott (US), LLC
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CERTIFICATION PURSUANT TO LOCAL RULE 11.2

| hereby certify that the patent in suit here is the subject of the following related
actions pending in this Court before the Honorable William J. Martini: Warner Chilcott
Laboratories Ireland Limited et al. v. Impax Laboratories, Inc. et al., Civ. Docket No. 2:08-cv-
06304-WIM-MF, Warner Chilcott Laboratories Ireland Limited et al. v. Sandoz Inc., Civ.
Docket No. 2:09-cv-00228-WIM-MF, Warner Chilcott LaboratoriesIreland Limited et al. v.

Actavis Elizabeth LLC et al., Civ. Docket No. 2:09-cv-000469.

McCARTER & ENGLISH, LLP

Dated: March 18, 2009 By: /sWilliam J. Heller
William J. Heller, Esqg.
A Member of the Firm

Attorneys for Plaintiffs

Warner Chilcott Laboratories Ireland Limited
Warner Chilcott Company, Inc.

Warner Chilcott (US) LLC, and

Mayne Pharma International Pty. Ltd.
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Figure 1: Rate of drug release of pellets immediately after production and

after various lengths of storage.
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Figure 2: Rate of drug release of tablets containing the pellets of Example
1 immediately after production and after various lengths of storage.
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Rate of dissolution in 0.06N HC! of oven dried pellat A80-086 after
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Figure 3: Rate of drug release of (cured) pellets from Example 1,
immediately after production and after various lengths of storage.
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Figure 4: Comparative drug released at 20 minutes of tablets containing
pellets with and without a stabiiising coat from Comparative Example 1.
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1

MODIFIED RELEASE COATED DRUG
PREPARATION

FIELD OF THE INVENTION

The present invention relates to improvements in modi-
fied release preparations, such as modified release pharma-
ceutical preparations.

BACKGROUND OF THE INVENTION

Modified release preparations are those that provide an in
vivo release profile (a ‘modified release’) of an active
ingredient, such as a pharmaceutically active ingredient, that
is different from the in vivo release profile of the active
ingredient without the modification (an ‘immediate
release’). The modified release may be such as a delayed,
extended, pulsed or sustained release. The modification of
the release may be desired for a number of reasons, such as
for minimising the side effects of the drug or for decreasing
the frequency of dosing to improve patient compliance.

As with all pharmaceutical preparations, an important
aspect of the manufacture of modified release preparations is
their stability over extended periods of time, which is often
referred to as ‘shelf life’. Typically, a preparation’s shelf life
is linked to two aspects; firstly, the stability of the ingredi-
ents themselves, namely the maintenance of their chemical,
microbiological, therapeutic and toxicological properties
over time; and secondly, the maintenance over time of the
originally intended rate of drug release from the dosage
form. The present invention is directed towards this second
aspect of stability.

All pharmaceuticals must have an appropriate shelf life,
being the time for which it can be guaranteed that the
preparation has the same properties that it had at the time it
was manufactured. These properties may be such as impu-
rity content, drug degradants or rate of drug release. For oral
preparations, this shelf life is usually at least 18 months.

However, it has been found for some modified release
preparations that, after storage, the release profile alters by
a significant amount. For example, some delayed release
preparations that have been formulated with an enteric
coating so as to release only small amounts of active (10%
or less) after 20 minutes might release up to 80% of active
by 20 minutes after the preparation has been stored. This
increase in rate of release can detract from the utility and
effectiveness of the product.

It is an aim of the present invention to provide a modified
release preparation that is stable, in that the release profile
after storage of a preparation in accordance with the inven-
tion will be substantially the same as the release profile of
the preparation before storage.

SUMMARY OF THE INVENTION

The present invention provides a modified release prepa-
ration having one or more coated core elements, each core
element including an active ingredient and having a modi-
fied release coating, wherein a stabilising coat is provided
between each core element and its modified release coating
so that, upon in vitro dissolution testing, the amount of
active ingredient released at any time on a post-storage
dissolution profile is within 40 percentage points of the
amount of active ingredient released at any time on a
pre-storage dissolution profile.

In a preferred form, the amount of active ingredient
released at the majority of time points on the post-storage
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dissolution profile is within 30 percentage points of the
amount of active ingredient released at the same time on the
pre-storage dissolution profile, although more preferably it
will be within 20 percentage points and more preferably
within 10 percentage points. In this respect, reference to
‘percentage points’ is reference to a cumulative amount of
active ingredient released. Thus, if immediately after pro-
duction (represented by the pre-storage dissolution testing
referred to above) a formulation releases 10% of the total
active ingredient, at the same time in the post-storage
dissolution testing, the formulation will release no more than
40% of the total amount of active, more preferably no more
than 30% and most preferably no more than 20%.

With regard to the above reference to ‘the majority of time
points on the post storage dissolution profile’, it will be
appreciated by a skilled addressee that there may be irregu-
lar spikes at some time points on the profile for some tablets
for a wide range of reasons. Indeed, it is possible that at
some time points the amount of release may be outside the
more preferred 30, 20 and 10 percentage point ranges.
Preferably, such irregularities will occur only as isolated
incidents for individual tablets, and preferably at time points
that are not in the more critical early dissolution times, such
as in the first 20 minutes after commencement. Indeed, it is
to be understood that a post storage dissolution profile that
substantially complies with these requirements will be con-
sidered to be indicative of a preparation within the scope of
the present invention.

With further reference to determining whether a prepara-
tion is in accordance with the present invention, the in vitro
dissolution testing should be carried out on preparations
subjected to a standardised storage test based on the accel-
erated conditions of storage referred to in the United States’
Food & Drug Administration (FDA) guidelines. The guide-
lines define accelerated conditions as the storage of a
pharmaceutical product (namely, in its container and
package) at 75% relative humidity (RH) and 40° C. for 6
months. However, it has also recently been proposed that
suitable accelerated conditions for such pharmaceutical
products would be storage at 60% RH and 30° C. for 12
months.

These sets of conditions are deemed equivalent for the
purpose of the in vitro dissolution testing required to be
conducted to determine whether a preparation falls within
the scope of the present invention. Indeed, a product that
meets the above criteria after either of these storage condi-
tions is considered to be within the scope of the present
invention.

Further, the in vitro dissolution testing should also of
course be conducted so as to provide a dissolution profile,
being a plot of percentage of active ingredient released in a
prescribed aqueous media as a function of time. Such a
dissolution profile may be measured utilising the standard
USP XXIV 2000—Apparatus 1 (baskets).

Modified release preparations in accordance with the
present invention will typically be such as to provide a
delayed release of the active ingredient, with reference to the
active ingredient’s dissolution profile. In this respect, where
the modified release is such as to provide a delayed release
(generally referred to as a ‘delayed release preparation’) the
preparation aims to slow the release of the active in the
stomach to minimise the side effects of the active that may
be caused by release of the active in the stomach. Such side
effects include nausea and gastrointestinal irritation.

Most delayed release preparations aim for the drug to be
released in the upper regions of the small intestines, for a
number of reasons, as follows:
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the drug is able to start working as soon as possible after
ingestion without side effects caused by drug being
released in the stomach;

the conditions in the upper small intestine are usually

optimum for drug absorption; and

to avoid acid degradation of the drug in the stomach.

By way of explanation, the stomach contents of healthy
individuals who have eaten average meals usually have a
residence time of 30 minutes to an hour and are at a pH in
the stomach usually in the range of 1 to 3. The stomach
contents then move to the intestines where the pH usually
ranges from 4 to 7, where a rapid release of the active
ingredient is desired to allow rapid and complete absorption
of the active ingredient. There may be release of the drug in
the stomach after a lag period, if the residence time is longer
or the stomach conditions are different from usual, but the
release will be at a much slower rate than an immediate
release preparation, so the high localised concentrations that
cause nausea and irritation do not occur.

Therefore, an ideal delayed release profile has minimal
active ingredient released in the low pH of the stomach for
approximately 20 minutes, and then when put in an aqueous
solution with a pH of at least 4, 100% of the active
ingredient is released within 60 minutes. Realistically, it is
difficult to get a preparation that releases no active ingredient
in the stomach and then all of the active ingredient in the
intestines, so a realistic profile would be for less than 10%
of the active ingredient to be released in a pH of about 1.2
after 20 minutes and at least 90% of the active ingredient
released after 60 minutes in a pH of at least 5 in in vitro tests.
In one preferred form of the invention no more than 20% of
the active ingredient is released in a pH of about 1.2 by 20
minutes and at least 80% of the active ingredient in a pH of
at least 5 by 60 minutes. For the purposes of in vitro testing,
a release profile may be determined at pH 1.2 using a 0.6N
hydrochloric acid solution, and at pH 5.5 using a phosphate
buffer.

Such a release profile is preferred for some pharmaceu-
tical active ingredients such as antibiotics, or for any drug
that can cause nausea or gastrointestinal irritation but that
has a narrow absorption window high in the intestinal tract.
For example, bisphosphonates are known to cause gas-
trointestinal ulceration at higher doses, opioid analgesics are
known to cause nausea, and very basic drugs can be neu-
tralised by the acidic conditions of the stomach, precipitate
and not be absorbed. Additionally, other reactions may take
place causing the activity of the drug to be lost.

As mentioned above, an important aspect of the manu-
facture (and also the regulatory review and approval) of all
modified release preparations, including delayed release
preparations, concerns their stability over extended periods
of time, particularly their ability to provide a dissolution
profile that is largely unaffected during the intended shelf
life of the preparation.

In this respect, it has been found that the dissolution
profile for a modified release preparation in accordance with
the present invention is significantly less affected after being
subjected to storage. This gives rise to a high degree of
confidence, when determining an expiration date for a
pharmaceutical product made from the preparation, that the
desired release profile will still be maintained through to the
expiration date. It also permits an extended expiration date
to be set.

By way of example, for a particular delayed release
preparation (in this instance being a preparation with doxy-
cycline as the active ingredient), the amount of active
ingredient released at various times might be as follows (in
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vitro dissolution testing conducted pre-storage in a pH 1.2
solution):

Time (min) % Released

0 0
10 8
20 20
30 60
40 75
60 90
90 95

For this example, a preparation in accordance with the
present invention would desirably release amounts of active
in the following ranges (namely, within 40 percentage
points) after exposure to accelerated conditions of storage
(in vitro dissolution testing conducted post-storage in a pH
1.2 solution):

Time (min) % Released
0 0
10 0to 48
20 0 to 60
30 20 to 100
40 35 to 100
60 50 to 100
90 55 to 100

Most preferably in this example, the amounts of active
released after exposure to accelerated conditions of storage
(again, in vitro dissolution testing conducted post-storage in
a pH 1.2 solution) would desirably be in the following
ranges (namely within 20 (but preferably 10) percentage
points for times up to and including about 20 minutes, and
within 30 (but again preferably 10) percentage points
thereafter):

Time (min) % Released
0 0
10 0to 28
20 0to 40
30 30 to 90
40 45 to 100
60 60 to 100
90 65 to 100

A modified release preparation in accordance with the
present invention should thus satisfy the various national
regulatory and approval requirements in relation to shelf life
and stability.

DETAILED DESCRIPTION OF THE
INVENTION

The preferred dosage forms for the modified release
preparations of the present invention will be formulated
from a plurality of pellets. Each pellet will preferably be one
of the coated core elements mentioned above, being a core
element containing an active ingredient and having a modi-
fied release coating, there being a stabilising coat between
the core element and the modified release coating.

In one form, a plurality of such coated core elements may
be provided in a capsule. In a more preferred form, a
plurality of such coated core elements (or a plurality of
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suitably agglomerated coated core elements) may be
compressed, along with suitable normal tablet excipients,
and provided as a tablet. It is also possible for the dosage
form to be a single coated core element, large enough itself
to be referred to as a tablet.

While suitable tabletting excipients will be known to a
person skilled in the art, the optimal formulation of the tablet
involves balancing the need for content uniformity (namely,
making sure the same number of pellets is present in each
tablet and therefore the same amount of active ingredient is
present in each tablet) and the amount of excipients required
to protect the friable coating of the modified release pellets.

In this respect, if the number of pellets is too low, there
will be problems with content uniformity, while if the
number of pellets is too high there will not be enough
tabletting excipients to cushion the pellets during compres-
sion into a tablet and the modified release coating will be
compromised. Therefore, the percentage of pellets in each
tablet is ideally in the range of 20 to 40% (more preferably
25 to 35%, but most preferably about 30%) by weight of the
total dosage weight.

When forming tablets, a person skilled in the art would
recognise that when a tablet is being formulated it is
necessary to include excipients to fulfil the function of a
filler, a binder, a disintegrant and a lubricant along with the
active ingredient. In the present invention the active ingre-
dient is present in the form of pellets with a modified release
coating. Optionally, the tablet may also contain other ingre-
dients such as flavours, colours etc.

The range of materials that are suitable for use as fillers,
disintegrants, binders and lubricants will be well known to
the person skilled in the art.

In a final tablet formulation, the core pellets may be
present in an amount of 5 to 50% w/w, based on the total
tablet weight. Below a level of about 5% w/w core pellets in
the tablet formulation there may be potency problems or the
tablet may be too large to swallow. Above a level of about
50% w/w core pellets in the tablet formulation the tablet may
contain too many pellets and insufficient binder and the
pellet coating may be compromised or the pellets may stick
together under the compression forces required to form the
tablets.

Preferably lactose and/or starch are used as fillers in the
tablet. The total amount of lactose plus starch present in the
tablet can range between 50 to 95% w/w, based on the total
weight of the tablet. A suitable disintegrant for use in a tablet
of the present invention is crospovidone, and this may be
present in a range of 0 to 15% w/w, based on the total weight
of the tablet. A suitable lubricant for use in a tablet of the
invention is magnesium stearate and the lubricant may be
present in a range of between 0.2 to 1.0% w/w, based on the
total weight of the tablet.

The core elements provide the active ingredient. The
active ingredient may be embodied within and through the
core element, and may be combined with or without the
normal excipients, additives and fillers. Alternatively, the
active ingredient may itself be coated onto, for example, an
inert bead to provide the core element. Preferably, before
coating with the stabilising coat and the modified release
coating, the core elements each have a diameter in the range
of 50 microns to 2000 microns. If a single core is to be used
the size of the core will preferably range from 5 mm to 20
mm.

The core elements may be formed by any suitable method.
For example, the core elements may be formed by spher-
onisation onto seed core, extrusion, marumerisation, or
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rotogranulation. Preferably, the core elements will be
formed by extrusion.

It will be appreciated that the core elements may contain
any suitable or required additives, such as excipients, fillers
or other ingredients. Preferably, the composition of the core
element is carefully determined to further enhance the
likelihood of the post-storage dissolution profile being
acceptably similar to the dissolution profile pre-storage.

In one preferred form of the invention the core is formed
by extrusion using an extruding solution.

The core material to be extruded preferably contains the
active ingredient, a binder, a wicking agent and a lubricant.

Preferably the binder is microcrystalline cellulose, how-
ever powdered cellulose or any of the co-processed micro-
crystalline celluloses that contain additives such as silica,
may be used. Preferably the amount of binder used ranges
between 8 to 45% by weight, based on the total weight of the
core.

It is preferable to have a wicking agent or water transport
modifier in the core formulation. A wicking agent allows
water to be transported throughout the core and aids in the
release of all of the active ingredient in the core. Preferably,
the wicking agent is selected from lactose, starch or sorbitol.
Most preferably the wicking agent is lactose. Preferably the
wicking agent is present in an amount of from 0 to 45% by
weight, based on the total weight of the core.

Optionally, the core formulation may also include a
lubricant, and a number of suitable lubricants will be known
to the person skilled in the art. In a preferred form of the
present invention the lubricant is selected from sodium
lauryl sulphate or magnesium stearate. Preferably the lubri-
cant is present in an amount ranging from 0 to 10% by
weight, based on the total weight of the core.

The active ingredient may be present in the core element
in any suitable amount, and for instance may be provided in
an amount from 5 to 95% by weight, preferably from 20 to
80% by weight, based on the total weight of the core
element.

A person skilled in the art of making cores for pellets will
be familiar with other materials that may be used to provide
the same physical effects as the binder, the wicking agent or
the lubricant.

The active ingredient may be any suitable and desirable
pharmaceutical, medicament or chemical. For example, the
active ingredient may be acid salts of doxycycline,
tetracycline, oxytetracycline, minocycline,
chlortetracycline, or demeclocycline. Any active ingredient
that causes nausea or irritation, but also has a narrow
absorption window high in the intestines will benefit from
the application of this invention.

The stabilising coat is a physical barrier between the
active ingredient and the modified release coating. The
stabilising coat may also be referred to as a seal coat or an
intermediary layer.

The purpose of the stabilising coat is to keep the active
ingredient and the modified release coating separated. In this
respect, it is believed that the stabilising coat slows migra-
tion of moisture or solvent between the modified release
coating and the active ingredient. Whilst the stabilising coat
will preferably keep the active ingredient separated from the
modified release coating during storage, the stabilising coat
will ideally not interfere significantly with the rate of release
of the active ingredient, and therefore should be at least
semi-permeable in aqueous media and may even be soluble.
Indeed, the stabilising coat is intended to keep migration of
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core materials to a minimum such that their interaction with
coating materials is reduced or prevented, whilst still allow-
ing for release of core materials in an aqueous environment.

The stabilising coat may thus be any suitable material
which makes an inert barrier between the core element, or
the active ingredient containing layer, and the modified
release coating, and may be water soluble, water swellable
or water permeable polymeric or monomeric materials.
Examples of such materials include, but are not limited to,
hydroxypropylmethyl cellulose, hydroxypropyl cellulose,
polyvinyl pyrrolidone, polyethylene glycol or methacrylate
based polymers (e.g. Eudragit® RS or Eudragit® RL).

Preferably the stabilising coat includes a water-soluble
polymer that does not interfere with the release of the active
ingredient, and talc or another agent that performs the same
function as talc. The water soluble polymer and talc may be
present in the range of between 9 parts polymer to 1 part talc,
through to 1 part polymer to 9 parts talc.

The modified release coating may also be any suitable
coating material, or combination of coating materials, that
will provide the desired modified release profile. For
example, coatings such as enteric coatings, semi-enteric
coatings, delayed release coatings or pulsed release coatings
may be desired. In particular, a coating will be suitable if it
provides an appropriate lag in active release prior to the
rapid release at a rate essentially equivalent to immediate
release of the active ingredient.

In particular, materials such as hydroxypropylmethyl cel-
lulose phthalate of varying grades (and also as an aqueous
dispersion), methacrylate based polymers (e.g. Eudragit®
L100-55 and Eudragit® L30D) and hydroxypropylmethyl
cellulose acetate succinate are all suitable. It is also possible
to use a mixture of enteric polymers to produce the modified
release coating. It is also possible to use a mixture of enteric
polymer with a water permeable, water swellable or water-
soluble material.

Suitable water-soluble or water permeable materials
include but are not limited to hydroxypropylmethyl
cellulose, hydroxypropyl cellulose, polyvinyl pyrrolidone,
polyethylene glycol or mixtures thereof.

The modified release coating may contain between 40 to
90% w/w enteric polymer, and between 10 to 60% w/w
water-soluble or water permeable material, based on the
total weight of the modified release coating. The modified
release coating may also contain 0 to 30% w/w of a
plasticiser, based on the total weight of the modified release
coating.

The polymer coat weight of the modified release coating
(as a percentage of the total pellet) will vary depending on
the delay desired and the polymer used, but generally will be
between and 5%w/w and 20%w/w. By polymer coat weight
is meant the polymer and plasticiser in the coating layer, and
does not include additives such as talc, which do not
significantly affect the release rate of the pellet.

The stabilising coat and the modified release coating may
be applied to a core element in any suitable manner, such as
by fluidised bed coating, including wurster coating, and
rotacoating. In a preferred form, both coats will be applied
by wurster coating.

Drying the pellet using any one of a number of drying
techniques known in the art, such as oven drying or drying
in a fluidised bed apparatus, may further improve stability.

BRIEF DESCRIPTION OF THE DRAWINGS

Various drawings are provided with this specification as a
part of the following description of the preferred embodi-
ments. In those drawings:

10

15

20

25

30

35

40

45

50

55

60

65

8

FIG. 1 illustrates the rate of drug release of the pellets
from Example 1, immediately after production and after
various lengths of storage;

FIG. 2 illustrates the rate of drug release of tablets
containing the pellets from Example 1, immediately after
production and after various lengths of storage;

FIG. 3 illustrates the rate of drug release of cured pellets
from Example 1, immediately after production and after
various lengths of storage;

FIG. 4 illustrates the comparative drug release at 20
minutes of tablets containing pellets with and without a
stabilising coat from Comparative Example 1, immediately
after production and after various lengths of storage; and

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present invention will now be described with refer-
ence to several examples that illustrate preferred embodi-
ments. However, the following description of the examples
is not to limit the generality of the above description.

IN THE EXAMPLES

Examples 1 and 2 exemplify a first preferred embodiment
of a preparation in accordance with the invention, with
Example 1 directed to pellets and Example 2 directed to
tablets formed from those pellets, there being supporting
data illustrating the improved stability for those prepara-
tions;

Example 3 exemplifies the pellets of Example 1 after
having been subjected to a drying step, and also provides
supporting data illustrating improved stability;

Example 4 exemplifies a second preferred embodiment of
a preparation in accordance with the invention, being
directed to tablets formed from pellets, which preparation is
also expected to provide improved stability; and

Comparative Example 1 exemplifies a third preferred
embodiment of a preparation in accordance with the
invention, and provides comparative data for the stability of
tablets containing a stabilising coat relative to those that do
not contain a stabilising coat.

Example 1
Core Element Preparation

Ingredient Weight %
Doxyceycline Hyclate 80
Microcrystalline Cellulose 10
Lactose 10

The core element is formed in a wet granulation process
using a saturated solution of sodium chloride and in a high
shear mixer.

The mixture is then extruded using a screen size of
between 0.4 and 1.5 mm. The extrudate is then marumerised
to produce rounded core elements. The core elements are
dried in a fluidised bed or an oven.

Stabilising Coat Application

A stabilising coat is applied to the core elements using a
fluidised bed coating process. The stabilising coat consists of
hydroxypropylmethyl cellulose and talc in a 2:1 mixture.
The aim polymer coat weight (the weight of the polymer
only, not including the talc) is between 3 and 5% of the total
weight of the core element and the stabilising coat. The
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polymer coat weight will vary due to a number of factors,
such as the efficiency of the coating process, the batch of raw
materials etc.

Modified Release Coating Application

10

The following table shows the raw data for the graph in
FIG. 2 from which it can be seen that, after storage for 6
months at accelerated conditions, the change in the amount
of drug released at most time points is less than 30 percent-

5 age points (and indeed for most is less than 10 percentage

points), and at all time points is less than 40 percentage

erediont Weiht % points. It can also be seen that during the more critical early

ngrecen cer time period of up to 20 minutes, the change in the amount

Hydroxypropylmethyl cellulose phthalate 67 of drug released is within the lower range of 30 percentage
Hydroxypropylmethyl cellulose 16 10 points
Triethyl citrate 17 ’

The modified release coating is applied to the stabilising -

coated core elements using a fluidised bed coating process to Time Change

K . . 15  Point 1 2 3 6 (percentage
form peuet& The aim polymer coat Welght Is 15% of the (min)  Initial month months months months points)
total weight of the pellet.

The in vitro release of the pellets was tested using USP 28 12 3 12'3 12'2 22'? 4(1)'2 :;8
XXIV 2000—Apparatus 1 (baskets) and the resulting dis- 30 300 431 522 60.4 757 <40
solution profile (pre-storage being referred to as ‘initial’) is 45 85.1 881 884 94.6 92.5 <10
shown in FIG. 1, together with various post-storage disso- 60 1002 994 964 102 96.1 <10
lution profiles (from 1 month to 6 months). 138 182'6 183421 gg'g 1813 g;'g 28

The following table shows the raw data for FIG. 1 from
which it can be seen that, after storage for 6 months at
accelerated conditions, the change in the amount of drug o5
released at most time points is less than 10 percentage Example 3
points, and at all time points is less than 20 percentage
points. It can also be seen that during the more critical early The pellets of Example 1 were additionally cured in an
time period of up to 20 minutes, the change in the amount P o P y .

IR oven at 50° C. for 5 days before storage, and in vitro
of drug released is within the lower range. 30 1 . . .
dissolution provided the pre-storage and post-storage disso-
lution profiles shown in FIG. 3.
Time Change
Point 1 2 3 6 (percentage Example 4
(mins)  Initial month months months months points) 35 Core Element Preparation
5 0 0.3 0.2 0.1 0.4 <10 . .
20 16.9 186 212 169 26.4 <10 Thf.: core F:lements are fOI‘Hlf.:d using a wet granglatlon
30 509 517 572 533 64.9 <20 technique with the solution being a saturated solution of
45 82-6 849 874 89-2 89.3 <10 sodium chloride. The core elements are extruded to be
60 95.8 924 926 96. 93.1 <10 40 . .
90 977 o4 037 979 939 10 betwee.n 0.4 and 1..5 mm wide. They theg are marumerised
120 97.7 04.2 93.9 082 04.1 <10 and dried to provide a pellet of formulation:
Example 2 45 Ingredient Weight %
The pellets prepared in Example 1 were formulated into Doxycycline hyclate 71
tablets Sodium chloride 10
: Microcrystalline cellulose 9
Lactose monohydrate 9
50 Sodium lauryl sulphate 0.6
Ingredient Weight %
Pellots 315 Once the pellets are dried they are coated, using a
(equivalent to the desired dose fluidised bed, with the stabilising coat as below. Once the
of active) 55 stabilising coat is dry, the coated core element (the pellet) is
]S“?;t:;e ig then coated with the modified release coat, as below, again
Crospovidone 3 using a fluidised bed process. The complete pellets are then
Magnesium Stearate 0.6 tabletted with tabletting excipients as described below.
Stabilising Coat
. . . . 60

The ingredients were combined in a tumble blender and
then tabletted using a rotary tablet press.

The in vitro release of the tablets was tested using USP Ingredient Weight %

XXIY 2000—Apparatus 1 (ba§kets) and the res‘u.lt?r{g ’dls- Hydroxypropylmethylcel lulose o6
solution profile (pre-storage being referred to as ‘initial’) is 65 Tale 34

shown in FIG. 2, together with various post-storage disso-
lution profiles (from 1 month to 6 months).
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Modified Release Coat

Ingredient Weight %
Hydroxypropylmethyl cellulose phthalate 67
Hydroxypropylmethyl cellulose 16
Triethyl citrate 17
Tablet Preparation
Ingredient Weight %
Pellets 30.0
(equivalent to desired dose of
active)
Lactose 56.6
Starch 10
Crospovidone 3
Magnesium Stearate 0.4

These ingredients are compressed into an oval shaped
tablet. There is no break-line or film coating. The final tablet
weight is approximately 700 mg.

Comparative Example 1

In vitro dissolution studies of tablets containing pellets
with and without a stabilising coat provided the comparative
dissolution profiles shown in FIG. 4.

Pellets were formed according to the method described in
Example 4 with the exception of the extruding solution
being water. The pellets had the following formulation.

With Stabilising Without
Coat Stabilising Coat

Ingredient Weight % Weight %
Core
Doxycycline hyclate 70.9 66.4
Lactose 8.9 8.3
Microcrystalline cellulose 8.9 8.3
Stabilising Coat
Hydroxypropylmethyl — 35
cellulose
Tale — 1.7
Modified Release Coat
Hydroxypropylmethyl 7.7 8.0
cellulose phthalate
Hydroxypropylmethyl 1.9 2.0
cellulose
Diethyl phthalate 1.8 1.9

The pellets were then tabletted as in Example 2 to provide
tablets with the following formulation.

With Stabilising Without Stabilising
Coat Coat
Ingredient Weight % Weight %
Pellets 28.9 26.8
MCC 52.6 55.7
Lactose 14.6 13.9
Crospovidone 3.6 2.9

15

20

25

30

35

40

45

50

55

60

65

12

-continued

With Stabilising Without Stabilising

Coat Coat
Ingredient Weight % Weight %
Magnesium 0.3 0.6
Stearate

The tablets were stored in a controlled environment at a
temperature of 40° C. and 75% relative humidity for 12
weeks and the in vitro dissolution properties of the two tablet
formulations were measured.

The following table shows the comparative raw data for
the graph in FIG. 4 showing the percent released at 20
minutes of tablets containing pellets with and without a
stabilising coat.

% Release at 20 min.

No With
Time stabilizing stabilizing
(weeks) coat coat
0 14.16 6.1
2 20.5 10.3
4 23.74 10.71
6 32.5 12.8
8 36.15 15.13
12 50.5 20

Finally, there may be other variations and modifications
made to the preparations and methods described herein that
are also within the scope of the present invention.

What is claimed is:

1. A modified release preparation having one or more
coated core elements, each core element comprising an
active ingredient selected from the group consisting of the
acid salts of doxycycline, tetracycline, oxytetracycline,
minocycline, chlortetracycline or demeclocycline and hav-
ing a modified release coating, wherein a stabilising coat is
provided between each core element and its modified release
coating so that, upon in vifro dissolution testing, the amount
of active ingredient released at any time on a post-storage
dissolution profile is within 40 percentage points of the
amount of active ingredient released at any time on a
pre-storage dissolution profile.

2. The preparation according to claim 1, wherein the
amount of active ingredient released at the majority of time
points on the post-storage dissolution profile is within 30
percentage points of the amount of active ingredient released
at the same time on the pre-storage dissolution profile.

3. The preparation according to claim 1, wherein the
amount of active ingredient released at the majority of time
points on the post-storage dissolution profile is within 20
percentage points of the amount of active ingredient released
at the same time on the pre-storage dissolution profile.

4. The preparation according to claim 1, wherein the
amount of active ingredient released at the majority of time
points on the post-storage dissolution profile is within 10
percentage points of the amount of active ingredient released
at the same time on the pre-storage dissolution profile.

5. The preparation according to claim 1, wherein the
modified release coating is a delayed release coating.

6. The preparation according to claim 1, wherein the
modified release coating is a delayed release coating suitable
to release, in a pre-storage in vitro dissolution, 20% or less

20
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of the active ingredient in a pH of about 1.2 by 20 minutes
and at least 80% of the active ingredient in a pH of at least
5 by 60 minutes.

7. The preparation according to claim 1, wherein the
modified release coating is a delayed release coating suitable
to release, in a pre-storage in vitro dissolution, 10% or less
of the active ingredient in a pH of about 1.2 by 20 minutes
and at least 90% of the active ingredient in a pH of at least
5 by 60 minutes.

8. The preparation according to claim 1, wherein the
modified release coating is an enteric coating, a semi-enteric
coating, a delayed release coating, a pulsed release coating,
a mixture of enteric polymers, or a mixture of an enteric
polymer with a water permeable, water swellable or water
soluble material.

9. The preparation according to claim 8, wherein the water
soluble or water permeable materials are one or a mixture of
hydroxypropylmethyl cellulose, hydroxypropyl cellulose,
polyvinyl pyrrolidone and polyethylene glycol.

10. The preparation according to claim 1, wherein the
modified release coating comprises one or more of hydrox-
ypropylmethyl cellulose phthalate, a pH dependent anionic
methacrylate based polymer, or hydroxypropylmethyl cel-
lulose acetate succinate.

11. The preparation according to claim 1, wherein the
stabilising coat is at least semi-permeable in aqueous media.

12. The preparation according to claim 1, wherein the
stabilising coat is one or a mixture of a water-soluble, water
swellable or water permeable polymeric or monomeric
material.

13. The preparation according to claim 1, wherein the
stabilising coat is one or a mixture of hydroxypropylmethyl
cellulose, hydroxypropyl cellulose, polyvinyl pyrrolidone,
polyethylene glycol, a pH dependent anionic methacrylate
based polymer.

14. A method of administering an active ingredient that,
upon administration in an immediate release form, normally
causes nausea and gastric irritation, the method comprising
administering a modified release preparation in accordance
with claim 1.

15. The preparation according to claim 1, the preparation
being provided as a plurality of coated core elements in a
capsule.

16. The preparation according to claim 1, the preparation
being provided as a plurality of coated core elements com-
pressed to form a tablet.
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17. The preparation according to claim 16, wherein the
percentage of coated core elements in each tablet is in the
range of 20 to 40 by weight of the total dosage weight.

18. The preparation according to claim 16, wherein the
percentage of coated core elements in each tablet is in the
range of 25 to 35% by weight of the total dosage weight.

19. The preparation according to claim 16, wherein the
percentage of coated core elements in each tablet is about
30% by weight of the total dosage weight.

20. The preparation according to claim 1, wherein the
modified release coating is a delayed release coating, the
active ingredient is an acid salt of doxycycline, and the
preparation is provided as a plurality of coated core elements
compressed to form a tablet.

21. A tablet for oral administration, the tablet being a
modified release preparation having one or more coated core
elements, each core element comprising an active ingredient
comprising an acid salt of doxycycline and having a modi-
fied release coating, wherein a stabilising coat is provided
between each core element and its modified release coating
so that, upon in vitro dissolution testing, the amount of
active ingredient released at any time on a post-storage
dissolution profile is within 40 percentage points of the
amount of active ingredient released at any time on a
pre-storage dissolution profile.

22. The tablet according to claim 21, wherein the modified
release coating is a delayed release coating.

23. A pellet for use in a dosage form for oral
administration, the pellet being a modified release prepara-
tion having one or more coated core elements, each core
element comprising an active ingredient comprising an acid
salt of doxycycline and having a modified release coating,
wherein a stabilising coat is provided between each core
element and its modified release coating so that, upon in
vitro dissolution testing, the amount of active ingredient
released at any time on a post-storage dissolution profile is
within 40 percentage points of the amount of active ingre-
dient released at any time on a pre-storage dissolution
profile.

24. The method according to claim 14, wherein the
modified release coating is a delayed release coating, and the
active ingredient is an acid salt of doxycycline.
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