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INTHE UNITED STATESDISTRICT COURT
FOR THE DISTRICT OF DELAWARE

CIMA LABS, INC., AZUR PHARMA
LIMITED, and AZUR PHARMA
INTERNATIONAL Il LIMITED,

Plaintiffs, : Civil Action No.:
VS. :

NOVEL LABORATORIES, INC,

Defendant.

COMPLAINT FOR PATENT INFRINGEMNT

Plaintiffs CIMA LABS, INC. (“CIMA”), Azur Pharma Limited and Azur Pharma
International 111 Limited (jointly with Azur Pharma Limited, “Azur”) (collectively with CIMA,
“Plaintiffs’), by and through their undersigned attorneys, for their Complaint against Novel
Laboratories, Inc. (“Novel” or “Defendant”), allege as follows:

THE PARTIES

1 Plaintiff CIMA is a corporation organized and existing under the laws of
Delaware, having its principal place of business at 7325 Aspen Lane, Brooklyn Park, Minnesota
55428.

2. Plaintiff Azur Pharma Limited is alimited company organized and existing under
the laws of Ireland, having a principa place of business at 45 Fitzwilliam Square, Dublin 2,
Ireland.

3. Plaintiff Azur Pharma International 1l Limited is a limited liability company
organized and existing under the laws of Bermuda, having a principal place of business at

Clarendon House, 2 Church Street, Hamilton, Bermuda HM 11.
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4, Upon information and belief, defendant Novel Laboratories, Inc. is a corporation
organized and existing under the laws of Delaware, having its principal place of business at 400
Campus Drive, Somerset, NJ 08873.

5. Upon information and belief, Novel Laboratories, Inc. manufactures numerous
generic drugs for sale and use throughout the United States, including in this judicia district,
itself and through its affiliates.

NATURE OF THE ACTION

6. Thisisacivil action for patent infringement arising under the Patent Laws of the
United States, 35 U.S.C. § 1 et seq.

JURISDICTION AND VENUE

7. This Court has jurisdiction over the subject matter of this action pursuant to 28
U.S.C. 8§ 1331, 1338(a), 2201 and 2202.

8. Novel is subject to persona jurisdiction in this judicia district by virtue of, inter
alia, its incorporation under the laws of Delaware, its conduct of business in this State, its
purposeful availment of the rights and benefits of Delaware law and its systematic and
continuous contacts with the State.

0. Venue is proper in this judicial district pursuant to 28 U.S.C. 88 1391(b) and/or
(c) and/or 1400(b).

ACTSGIVINGRISETO CLAIMSFOR PATENT INFRINGEMENT

10.  On February 15, 2000, the United States Patent and Trademark Office issued U.S.
Patent No. 6,024,981, entitled “ Rapidly Dissolving Robust Dosage Form” (the “’ 981 patent”). A
copy of the’981 patent is attached as Exhibit A.

11.  An ex parte reexamination of the *981 patent was requested on or about August
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22, 2005 (Control No. 90/007,684), and reexamination was ordered on or about October 7, 2005.
A second ex parte reexamination of the '981 patent was filed on or about September 7, 2006
(Control No. 90/008,133), and reexamination was ordered on or about September 28, 2006. The
two ex parte reexaminations of the’981 patent were consolidated on or about January 8, 2007.

12.  With respect to the ‘981 reexamination, a final Office Action was issued by the
patent examiner on July 6, 2007. CIMA filed a response to that Office Action on September 6,
2007. On December 5, 2007, CIMA filed a Notice of Appeal and supporting brief traversing the
patent examiner’s final office action. The patent examiner filed an Answer to CIMA’s brief on
March 20, 2008, and CIMA filed its Reply brief on May 20, 2008. CIMA has also requested oral
argument before the Board of Patent Appeals and Interferences (“BPAI”).

13. By way of assignment from the original inventors, CIMA owns all rights, title and
interest in and to the ' 981 patent, including the right to sue and recover for patent infringement.

14.  On April 24, 2001, the United States Patent and Trademark Office issued U.S.
Patent No. 6,221,392, entitled “Rapidly Dissolving Robust Dosage Form” (the “’ 392 patent”). A
copy of the’392 patent is attached as Exhibit B.

15.  An inter partes reexamination of the '392 patent was filed on July 28, 2006
(Control No. 95/000,160) by KV Pharmaceutical, and reexamination was ordered on or about
September 13, 2006.

16.  With regard to the inter partes reexamination of the '392 patent, the patent
examiner issued an office action on September 18, 2007. On October 18, 2007, CIMA
responded to the examiner’s office action and subsequently, on November 23, 2007, KV
Pharmaceutical filed an additional response. On April 10, 2008 the patent examiner issued a

Right of Appea Notice. On May 29, 2008, CIMA filed a Notice of Appeal, and on July 29,
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2008, CIMA filed its Appea Brief. On August 29, 2008, KV Pharmaceutical filed a
Respondent’ s brief.

17. By way of assignment from the original inventors, CIMA owns all rights, title and
interest in and to the 392 patent, including the right to sue and recover for patent infringement.

18.  Azur Pharma Limited is the exclusive licensee to the '981 and ' 392 patents for
clozapine oraly disintegrating tablets in the United States. Under the exclusive license, CIMA
manufactures FAZACLO™, a clozapine product, for Azur. Asthe licensee of the ‘981 and ‘392
patents with regard to products containing various amounts of clozapine, Azur Pharma Limited
has standing to sue Novel for patent infringement.

19. The '981 patent and '392 patent (sometimes collectively referred to as the
“patents in suit”) are listed, by Azur Internationa I11 Limited, holder of NDA No. 21-590, in a
publication known as the Orange Book (formally entitled Approved Drug Products with
Therapeutic Equivalence Evaluations) as covering FAZACLO™, clozapine orally disintegrating
tablets in 12.5 mg, 25 mg and 100 mg dosages. As holder of NDA No. 21-590 covering
FAZACLO™, clozapine orally disintegrating tablets in 12.5 mg, 25 mg and 100 mg dosages,
Azur International 111 Limited has standing to sue Novel for patent infringement.

20. Upon information and belief, Novel submitted to the United States Food and Drug
Administration (“FDA”) Abbreviated New Drug Application (*“ANDA”) No. 90-657 under the
Federal Food, Drug and Cosmetic Act, 21 U.S.C. 8§ 355(j). Through this ANDA, Novel seeks
the approval of the FDA necessary to engage in the commercial manufacture, use, offer for sale
and sale of generic versions of clozapine orally disintegrating tabletsin 12.5 mg, 25 mg and 100
mg dosages. ANDA No. 90-657 specifically seeks FDA approval of the proposed generic

versions prior to the expiration of the patentsin suit.
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21. No earlier than October 16, 2008, Plaintiffs received a letter from Novel notifying
them that ANDA No. 90-657 containing a Paragraph 1V Certification had been submitted to the
FDA (“Paragraph 1V Notice Letter”). The Paragraph 1V Notice Letter and, upon information
and belief, ANDA No. 90-657, allege that the '981 patent and the '392 patent are invalid,
unenforceable and/or will not be infringed by the manufacture, use or sale of the generic versions
of clozapine oraly disintegrating products for which Novel seeks FDA approval.

22. Plaintiffs have commenced this action within forty-five (45) days of receipt of the
Paragraph IV Notice Letter.

COUNT ONE

INFRINGEMENT OF THE '981 PATENT

23. Plaintiffs repeat and reallege each and every alegation contained in the foregoing
paragraphs as though fully set forth herein.

24. Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant’s
submission of ANDA No. 90-657 to the FDA constitutes infringement of the *981 patent under
35U.S.C. 8271(e)(2)(A).

25. Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant’s
manufacture, use, offer for sale and/or sale (including in Delaware) of its proposed generic
versions for which Defendant seeks approval from the FDA under ANDA No. 90-657 will
infringe, contribute to the infringement of and induce the infringement of one or more of the
claims of the ' 981 patent.

26. Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant was
aware at the time of submission of ANDA No. 90-657 and continues to be aware that the

proposed generic versions for which Defendant seeks approval from the FDA under ANDA No.
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90-657, if approved, will be made, used and/or sold (including in Delaware) in contravention of
Plaintiffs’ rightsin and to the ' 981 patent.

27. Upon information and belief and subject to F.R.C.P. 11(b)(3), the conduct by
Novel renders this case “exceptional” as described in 35 U.S.C. § 285.

28. Plaintiffs will be irreparably harmed if the infringing activities of Novel in
relation to the '981 patent are not enjoined by this Court. Plaintiffs do not have an adequate
remedy at law.

COUNT TWO

INFRINGEMENT OF THE 392 PATENT

29. Plaintiffs repeat and reallege each and every alegation contained in the foregoing
paragraphs as though fully set forth herein.

30. Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant’s
submission of ANDA No. 90-657 to the FDA constitutes infringement of the *392 patent under
35U.S.C. 8 271(e)(2)(A).

3L Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant’s
manufacture, use, offer for sale and/or sale (including in Delaware) of its proposed generic
versions for which Defendant seeks approval from the FDA under ANDA No. 90-657 will
infringe, contribute to the infringement of and induce the infringement of one or more of the
claims of the’ 392 patent.

32. Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant was
aware at the time of submission of ANDA No. 90-657 and continues to be aware that the
proposed generic versions for which Defendant seeks approval from the FDA under ANDA No.

90-657, if approved, will be made, used and/or sold (including in Delaware) in contravention of
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Plaintiffs’ rightsin and to the * 392 patent.

33. Upon information and belief and subject to F.R.C.P. 11(b)(3), the conduct by
Novel renders this case “exceptional” as described in 35 U.S.C. § 285.

34. Plaintiffs will be irreparably harmed if the infringing activities of Novel in
relation to the '392 patent are not enjoined by this Court. Plaintiffs do not have an adequate
remedy at law.

PRAYER FOR RELIEF

WHEREFORE, Plaintiffs respectfully request the following relief:

A. A judgment that Defendant has infringed the patents in suit by submission of
ANDA No. 90-657 and that the manufacture, use, offer for sale or sale of the generic versions
proposed by Defendant to the FDA in ANDA No. 90-657, if marketed, would infringe, induce or
contribute to the infringement of the patentsin suit;

B. An order pursuant to 35 U.S.C. 8§ 271(e)(4)(A) decreeing the effective date of any
approval of ANDA No. 90-657 be subsequent to the date of the last to expire of the patents in
suit;

C. A preliminary and permanent injunction pursuant to 35 U.S.C. § 271(e)(4)(B)
prohibiting Novel, its officers, agents, attorneys, and employees and those acting in active
concert or participation with any of them, from engaging in the commercial manufacture, use,
offer for sale, sale or importation of the generic versions proposed by Defendant to the FDA in
ANDA No. 90-657 or any other product that infringes, induces or contributes to the infringement
of one or more of any of the claims in the patents in suit prior to expiration, including any
extensions,

D. Monetary relief and damages, including damages for willful infringement,
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pursuant to 35 U.S.C. § 284, if the Defendant commercially manufacture, use, offer for sale or
sell the generic versions proposed by Defendant to the FDA in ANDA No. 90-657 or any other
product that infringes, induces or contributes to the infringement of one or more of any of the
clamsin the patentsin suit prior to expiration, including any extensions,

E. A declaration that this case is exceptional under 35 U.S.C. § 271(e)(4)(C) and 35
U.S.C. § 285 and an award of attorneys’ fees, costs and expenses to Plaintiffs;

F. Such other and further relief as this Court may deem just and proper.
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MCCARTER & ENGLISH,LLP ASHBY & GEDDES
/s/ Daniel M. Silver /s/ John G. Day
Michael P. Kelly (DE ID # 2295) Steven J. Balick (DE ID # 2114)
Andrew S. Dupre (DE ID # 4621) John G. Day (DE ID # 2403)
Daniel M. Silver (DE ID # 4758) Lauren E. Maguire (DE ID # 4261)
Renaissance Centre 500 Delaware Avenue, 8th Floor
405 N. King Street, 8" Floor PO. Box 1150
Wilmington, DE 19801 Wilmington, DE 19899
(302) 984-6300 (302) 654-1888
(302) 984-6399 (fax) (302) 654-2067 (fax)
mkelly@mccarter.com shalick@ashby-geddes.com
adupre@mccarter.com jday@ ashby-geddes.com
dsilver @mccarter.com Imaguire@ ashby-geddes.com
Attorneys for CIMA LABS, INC. Neil F. Greenblum
Michael J. Fink
Stephen M. Roylance
P. Branko Pegjic
GREENBLUM & BERNSTEIN, P.L.C.
1950 Roland Clarke Place

Reston, VA 20191
Telephone: (703) 716-1191
Facsimile: (703) 716-1180
ngreenblum@gbpatent.com
DATED: November 25, 2008 mfink@gbpatent.com
sroylance@gbpatent.com
bpejic@gbpatent.com

Attorneys for Azur Pharma Limited and
Azur International 111 Limited
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RAPIDLY DISSOLVING ROBUST DOSAGE
FORM

This application claims the benefit of Provisional Appli-
cation Ser, No. 60/043,242 filed Apr, 16, 1997,

FIELD OF THE INVENTION
The present iovention relates to the pharmaceutical
indusiry, the medical industry, and, in particulasr, to ihe
creation of dosdge forms.
BACKGROUND OF THE INVENTION

It is known to produce an in-mouth disintegrable dosage
form for the delivery of drugs. In fact, patenis relating
generally to this area date back 1o the last century. Such
tablets have significant advantages over ather dosage forms;
particularly for those who canmot, or will not, swallow a
tablet or capsule. Solid dosage forms are far more conve-
nient than liquids. However, the design of orally disinte-
grable desage forms carries with it its own set of unique
problems.

Chewable tablets such as, for example, those disclosed in
U.S, Pat, No. 5,225,197 to Bolt, can be provided. However,
such dosage forms often provide inadequate taste-masking
of bad tasting medicaments, Chewable formulations are also
often incompatible with, for example, delicate micropar-
ticles or time-released microparticles. The compressive
force used- in forming tablets and/or duriug chewing will
ofien rupture such structures either exposing the patient to
the objectionable tasie of the material contained therein, or
interfering with the structural integrity of the encapsulant
and thereby altering its drug delivery profile.

Noa-chewable dosage forms have also been tried. For
example, Cima Labs has produced oral dosage forms includ-
ing microparticles and effervescents which rapidly disinte-
.grate in the mouth and provide adequate taste-masking, See
‘Wehling et al,, U.S. Pat. No. 5,178,878, Zydis, on the other
hand, produces a rapidly dissolvable, freeze-dried, sugar
‘malrix to produce a rapidly dissolviog tablel, While these
dosage forms are effective, they provide significant prob-
lems in terms of production, storage, transport and doring
consumer usage. They are also significantly more costly to
produce.

According to U.S. Pharmacopoeia No. 23, 1995, Chap.
1216 entitled “Tablet Frisbility,” the text of which is hereby
incorporated by reference, effervescent tablets and chewable
tableis often have different specifications as far as friability,
when compared to normai tablets. These 1ablets normally
require special packaging. That, however, is a great under-
statement,

The Zydis tablets, for example, are so fragile that the
mairiXx material must be formed by freeze-drying in an
individual tablet-sized container. While the use of an effer-
vescent couple in combination with microparticles as dis-
closed in Wheling et al. does overcome the need for such
exireme measures, the need {0 minimize in-mouth disinte-
gration times still require the use of non-traditional pack-
aging and processing methodology. For example, normal
conveyors sich as vibratory comveyors or bulk hoppers
commop in the pharmaceutical industry could not be used,
as these high-speed, high-volume devices tend o cause
damage to the resulling tablets. Similarly, the resulting
tablets cannot be stored on a hopper after tableting but
before packaging, This can seriously inferfere with the
processing efficiencics of high-volume presses,

Moreover, the resuliing tablets have o be packaged in
individual, bister-type packages that are robust enough to
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.avoid tablet breakage. They could not be packaged inm a

conventional, multi-tablet bottle, individual foil pouches or
traditional blister packaging.
SUMMARY OF THE INVENTION

The present invention relates to a herd, compressed,
rapidly dissolvable dosage form adapted for direct oral
dosiog. The dosage form includes an active fogredient and a
matrix. The matdx is composed of al least a non-direct
compression filler and & lubrcant. The dosage form is
adapted to rapidly dissolve in the mouth of a patient and
thereby liberate the active ingredient. Preferably, the dosage
form has a friability of about 2% or less when fested
according to the U.S.P. The dosage form also preferably has
a hardness of 15-50 Newtons ("N™).

It is desirable that the dosage form dissolve in about 90
seconds or less in the patient’s mouth. It is also often
desirable that the dosage form include at least one particle.
The particle would be the active ingredient and a protective
material. These particles can include rapid release particles
and or sustained release particles.

In a particularly preferred formulation in accordance with
the present invention there is provided a hard, compressed,
rapidly dissolving tablet adapted for direct oral dosing. The
tablet includes particles made of an active ingredient and a
protective malterial. These particles are provided in an
amouni of between about 0.01 and about 75% by weight
based on the weight of the tablet. The tablet also includes a
matrix made from & non-direct compression filler, a wicking
agent, and a kydrophobic lubricant. The tablet matrix com-
prises at least about 60% rapidly water soluble ingredients
based on the total weight of the matrix material. The tablet
has a hardness of between about 15 and about 50 Newtons,
a friability of less than 2% wher measured by U.S.P. and is
adapted 1o dissolve spontanecusly in the mouth of a patient
in lIess than about 60 seconds and thereby liberate said
particles and be capable of being stored in bulk.

The dosage forms described above are able to dissolve
rapidly ic the mouth of the patient, with 2 minimum of grit
or other organoleptically unpleasant species. Moreover,
becanse the dosage forms are kard and have low friability
they can be handled and packaged like other, non-rapidly
dissolving dosage forms,

Therefore, in another aspect of fhe present invention,
there is provided a method of making a packaged, orally
dissolvable dosage form. The method includes the steps of:

{4} forming a mixture including an active ingredient and
a matrix including a non-direct compression filler and
2 lubricant;

(b) compressing the mixture to form a plurality of bard,
compressed, rapidly disintegrable dosage forms includ-
ing the active ingredient distributed in the orally dis-
solvable mateix; and

() storing the dosage forms i bulk piior to packaging, In
a preferred embodiment, the dosage forms are then
packaged in a lumen of a package such that there is at
least ong per package. In a preferred parficularly pre-
ferred embodiment, the dosage forms are then pack-
aged in a lumen of a package such thal there more than
one per package. Direct compression is the preferred
method of forming the dosage forms.

There is also provided hereby an openable and recloseable
package containing a plurality of hard, compressed, rapidly
dissolving tablets adapied for direct oral dosing as deseribed
above,

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

The present invention is directed to a hard, compressed,

rapidly dissolvable dosage form adapted for direct ol
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dosing. The dosage form inchides an active ingredient often
in the form of a protected particle, and a mateix. The matrix
includes a pon-direct compression filler and a Iubricant,
although, it may include other ingredients as well. The
dosage form is adapted to rapidly dissolve in the mouth of
a patient. Yet, it has a friability of about 2% or less when
tested according to the U.S.P. Generally, the dosage form
will also have a hardness of at Jeast about 15-20 Newtons,
Not only does the dosage form dissolve quickly, it does so
in = way that provides a positive organcleptic sensation to
the patient. In particular, the dosage form dissolves with 2
minimum of unpleasant grit which is tactilely very incon-
sistent with organcleptic sensation of the dosage form.

“Dosage form,” in accordance with the present invention,
includes lablets and “slugged cores” nsed In capsules or
caplets (a hybrid tablei/capsule}. “Dissolvable,” should be
understood as deseribing the action of the dosage form as it
is held in the mouth. In this case, lhe dosage form gets
continuously smaller in a process which is conceplually
analogous to melting. While the dosage form may also
disintegrate into smaller picces to some extent, particnlarly
where a relatively greater amount of a wicking agent or
effervescent disiniegrant is used, or where the dosage form
is chewed, that is not its principal mechanism. The majority
of the mairix materfal acteally dissolves jnto the saliva while
the tablet is in the patients mouth. Ideally, befors a patient
actually swallows the tablet, substantially all of the rapidly
waler soluble components of the matrix have actually dis-
solved. Moreover, the amount of rapidly water soluble
ingredients in each dosage form is maximized in accordance
wilk the present invention. In this way, as well as in others
as described herein, dosage forms in accordance with the
present invention are distinguishable from the disintegrable
tablets commonty described in the prior art, such as those
described in, for example, those of Cousins et al, .S, Pal.
No. 5,464,632, “Rapidly dissolve(able)” means that the
rapidly water soluble ingredients will dissolve sufficiently to
zllow ingestion as 2 now-gritly sclution or shury in 90
seconds or less, preferably 60 seconds or less and most
preferably 45 seconds or less. The rapid dissolution of the
dosage form, as well as ifs composition are designed to
minimize the gritty, sandy feel of conventional disintegrable
tablets, By minimizing the degree of disintegration during
the dissolution of the dosage form, one can avoid adding to
the unpleasant organoleptic sensation of grit.

“Water soluble” in accordance with the present invention
tas its usual meaning, However, “rapidly water soluble”
means that the ingredient in question will dissolve in a time
frame which is consistent with the objects of the invention.
For example, a very fine prained or powdered sugar known
as a non-direct compression sugar may be wsed a5 a filler in
the matrix of the present invention. This materal, in part
because of its chemical composition and in part because of
its fine particle size, will dissolve readily in the mouth in a
mater of seconds once it is wetted by saliva. Not only doss
this mean that it can contribute o the speed at which the
dosage form will dissolve, it also means that while the
patient is bolding the dissolving dosage forme in his or ber
mouth, the filler will nol contribute a “gritty” or “sandy”
textare thus adversely affecting the organoleptic seasation of
taking the dosage form. In contrast, direct compression
versions of the same sugar ars usually granulated and treated
to make them larper and better for compaction. While these
sugars ave water soluble, they may not be solubilized quickly
enough. As a resull, they can contribute to the gritty or sandy
texturs of the dosage form as it dissolves. Dissolution time
in the mouth can be measured by observing the dissolution
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time of the sblet in water at about 37° C. The tablet is
immersed in the water without forcible agitation or with
minimal agitation. The dissolution time is the time from
immersion to substantially complete dissolution of the rap-
idly water soluble ingredients of the tablet as determined by
visnal observalion.

To farther improve the organoleptic qualitics of the dos-
age forms of the present invention, the amouvnt of non-
rapidly dissolvable, ic., non-rapidly water soluble materials
uscd is minimized as much as possibie. Ideally, the only
non-rapidly dissolving species would be the active
ingredient, particularly when in protected particle form, and
the lubricant, The use of o rapidly water soluble active
ingredient, in a non-protected form, far example, can further
improve the organoleptic propertics by furiher reducing a
potential source of grit. A wicking agent may also be used,
although, such agents would generally not qualify as rapidly
dissolvable under the circumstance, However, if used at all,
the amonnt of wicking agent used in accordance with the
present iovention is controlled to minimize its impacl.
Rapidly water soluble means that the material will be
dissolves] within about 45 seconds of being wetted with
saliva and/or the material must be at least “soluble” pursuant
to U.S.P. XXIII, page 10, (1595).

Note that in the comtext of the present invention, disso-
Intion relates fo water soluble ingredients only. A coated
aclive ingredient is often not water soluble at 2l end thus the
tablet never completely dissolves. However, because of the
high content of rapidly water soluble ingredients in accor-
dance with the present invention most of ihat which is water
soluble generally dissolves within the disinfegration time of
the tablet. Thus, for the same loading of a coated active
inpredient, relatively less grit will be present at the time that
the tablet has disintegrated.

The active ingredient can include pharmaceutical
ingredients, vitamins, minerals and dietary supplements.
Pharmacentical ingredients msy include, without limitation,

- aptacids, apalgesics, aati-inflammatories, antipyretics
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antibiotics, amtimicrobials, laxalives, arorexics,
antihistamines, anfiasthmatics, anfidiuretics, antiflatuents,
antimigraine agents, biologicals, antispasmodics, sedatives,
aniihyperactives, antibypertensives, tranquilizers,
decongestants, beta blockers and combinations thereof. Also
encompassed by the terms “active ingredisni(s),” “pharma-
ceutical ingredicnt(s)” and “active agents” are the drugs and
pharmaceutically active ingredients described in Mantelle,
U.S. Pat. No. 5,234,957, in colurans 18 through 21. That 1ext
of Mantelle is hereby incorporated by reference.

As used i this disclosure, the term “vitamin” refers to
{race organic substances that are required in the diet. For the
purposes of the present invention, the term “vitamin(s)”
includes, without limitation, thiamine, riboflavin, nicotinic
acid, pantotheric acid, pyridoxine, biotin, folic acid, vitamin
B, lipoic actd, ascorbic acid, vitamin A, vitamin D, vitamin
E and vitamin K. Also inchided within the term “vitamin™
are the coenzymes thereof. Coenzymes are specific chemical
forms of vitamins. Coenzymes inclode thiamine pyrophos~
phates {TPP), flavin mononucleotids (FvIM), flavin adenine
disuclectide (FAD), Nicotinamide adenine dinucleotide
(INAD), Nicotinamide adenine dimucleotide phosphate
(NADP), Coenzyme A (CoA), pyridoxal phosphate,
biocytin, tetrzbydrofolic acid, coenzyme B, HpoyBysine,
11-cis-retinal, and 1,25-dihydroxycholecalcifercl, The term
“vitarmin(s)" also includes choline, camitine, and alpha;
beta, and gamma carotenes.

The term “mineral” refers to inorganic substances, metals,
and the Iike required in the human diet. Thus, the ferin
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“mineral” as used berein includes, without limitation,
calcium, {calcivm carbonate), iron, zine, selenivm, copper,
iodine, magnesiuem, phosphorus, chromium and the like, and
mixtures thereof. The term “dietary supplement” as used
herein means a substance which has an appreciable nutri-
tional effect when administered in small amounts, Dietary
supplements include, withont limitation, such ingredients as
bee pollen, bran, wheat germ, kelp, cod Liver eoil, ginseng,
and fish oils, amino-acids, proteins and mivtures thereof, As
will be appreciated, dictary supplements may ineorporate
vilamins and minerals.

1n general, the amount of zctive ingredient incorporated in
each tablet or dosage form may be sclected according to
known principles of pharmacy. An effective amount of
pharmacentical ingredient is specifically contemplated. By
the term “effective amount,” it is understood ihat, wiik
respect, lo for example, pharmaceuticals, a “pharmaceuti-
cally effective amount” is contemplated. A “pharmacenti-
cally effective amount” is the amount or quaatity of a drug
or pharmaceuticzlly active substance which is sufficient to
elicit the required or desired therapeutic response, or in other
words, the amount which is sufficient o elieit an appreciable
biological response when administered to a patient. As used
with reference to a vitamin or mineral, the term “effective
amount” means an amouat at least about 10% of the United
States Recommended Daily Allowance {(“*RDA") of that
particular ingredient for a patient. For example, if an
intended ingredient is vitamin C, then an effective amennt of
vitamin € wonld include an amount of vitamin C sufficient
to provide 10% or more of the RDA. Typically, where the
tablet includes a mineral or vitamin, it will incorporate
higher amounts, preferably about 100% or more of the
applicable RDA.

The amount of active ingredient used can vary greatly. Of
course, the size of the dosage form, the requirements of other
ingredients, and the number of, for example, tablets which
constitute a single dose will alf impact the upper limit on the
amount of pharmacolagically active ingredient which can be
used. However, generally, the active ingredient is provided
in an amount of between greater than zero and about 80% by
weight of the finished tablet and, more preferably, in a range
of belween greater than zero and about 60% by weight
thereof, Put in other terms, the active ingredient can be
included in an amount of between about 1 microgram to
about 2 grams, and more preferably between about 0.01 and
.about 1000 miiligrams per dosage form, i.e., per tablet,

‘The active ingredient can be provided direcily, particu-
larty when it do¢s not have a particularly objectionable taste,
i.¢., a teste which can not be masked by traditional measures
such as the use of swecteners, flavors and the like, In fact,
there may be particular advantages lo using bulk active
ingredients in this fashion when the sctive ingredient is
rapidly water soluble. As discussed herein, the higher the
level of rapidly water soluble ingredients, the greater the
improvement in the rate of dissolution and the organeleptic
fes] of the dosage form in the mouth of the patient.

However, the active impredient is preferably in a particle,
granular, microgranular or crystalline form protected by 2
protective material. This profective malerial can be an
adsorbate, a microgramule such as disclosed in Sparks et al.,
(.S, Pat. No. 4,940,588, or a coating which forms micro-
capsules and/or microparticles as described in, without
Bimitation, Wehling et al,, U.S. Pat, No. 5,178,878, Combi-
nations of these are also contemplated, ie., a coated adsor-
bate. In addition, protection can be provided by agglomera-
tion or the formation of a matrix as is conventional. The
dosage forms of the present invention may also include a
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6
plurality of different active agents each protected by 2
different means.

The protective materials used in accordance with the
present invention may include any of the polymers conven-
tionally utilized in the fermation of microparticles, matrix-
type microparticles and microcapsules. Among thess are
cellulosic materials such as naturally occurring cellulose and
synthetic collulose derivatives; acrylic polymers and vinyl
polymers. Other simple polymers include proteinaceous
materials such as gelatin, polypeptides and uatural and
synthetic shellzcs and waxes. Protective polymers may also
include ethylcelluloss, methyleellulose, carboxymethyl cel-
Ivlose and acrylic resin material sold under the registered
trademark BUDRAGIT by Rhone Pharma GmbH of
Weiterstadt, Germany.

Generally, when 2 coating is used, it is preferred that the
coating be used in at least about 5 percent based on the
weight of the resulting particles, More preferable, the coat-
ing should constitute at least shout 10 percent by weight of
the particle. The upper limit of protective coating material
vsed is generally less critical, except that where a rapid
releass of the active ingredient is desired, the amount of
coating material should not be so great that the coaling
material impedes the release profile of the active agent or
phanmaceutical ingredient when ingested. Thus, it may be
possible to use greater than 100 percent of the weight of the
care, thereby providing a relatively thick coating. Generally,
however, no more than about 96 percent of the weight of the
particle (drug an coating) will be coating meterial and, more
preferably, no more than about 75 percent of the weight of
the particulate will be ceating, Described another way, the
protective material is geserally provided in ap amount of
between about 5 and about 96% by weight of the profected
particle. More preferably, the amount is provided in 2 range
of between about 5 and abont 75% by weight based on the
weight of the active protected ingredient. Of course, the use
of coatings to provide for a sustained or controlled release
may change these requirements, See Barry et al,, US. Pal.
No. 5,055,306, the text of which is hereby incorporated by
reference and a copy is attached.

Particles formed from the active ingredients in accordance
with the present invention may range in size from a few
microns to as much as 1,500 microns. The lower limit of the
size is not important, provided integrity is net compromised.
Parlicles should generally not be larger than 1,200 microns
and preferably be no larger than 850 microns. Of conrse, the
Targer the particles, the greater the mpact oo the organo-
leptic feel of the formulation once the dosage form dis-
solves,

Particles in accordance with the present invention gener-
ally relate to discrete particles containing an active ingredi-
ent and 4 coating protective materdal, if any, Particles may be
a discrete gramular material whick has been independently
and sobstantially (greater than about 90% of the particles
completely coated) coated with a coating material.

Of course, when coated particles are produced, it is
preferred that each individeal unit of active ingredient,
whether in the form of a liquid, a granule, or a powder, be
substantially completely coated. In the case of, for example,
extended release or susiained release micropariicles, (also
referred to as conlrolled release, delayed release or modified
release), providing such complete coating helps ensure ihe
desived level and type of release. When using an encapsulant
or & coating 1o assist in tasie-masking, complete coating
helps ensure that the tastebuds of a patient are not exposed
to the objectionable-tasting material. The more snccessful
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and complete the coating the betier, in lerms of fis intended
properiies. When, for example, rapid-release enieric coat-
ings are used, substantially complete coating or encapsula~
tion helps ensure that the active ingredient i not exposed to
moisture or acid in the stomach. Thereafier, once the encap-
sulated drug reaches the intestines, the coating can, for
example, disintegrate or rapidly dissolve such that it pro-
vides minimal interforence with the normal dissolution
profile of the drrg when compared ta the unceated drug. In
this aspect of the present invention, howsver, the lerm
particle also includes a crystalling or granular bass materfal
which has been imperfectly coated such that some or all of
the particles are not completely coated with the protective
material. Also usefil in accordance with the present inven-
tion and falling within the scope of the lerm particle, arc
agglomerate matrices whereby an agglomerate is dispersed
in a wet coating material which is later broken up, ground or
milled. The result may be incompletely coated particles or
particles which are stuck together with the coating material
serving as the glue.

For example, under certain circumstances, the use of an
agglomerate mairix will provide adequate taste-masking
andfor adequate protection of the active ingredient.
Alternatively, the use of a matrix andfor agglomerates may
sufficiently slow the rate of release of the active ingredient
50 as 1o allow it to be a sustained releass formulation. In
addition to the coating materials just described, various
other additives, such as, for example, cross linkers, pore-
formers, swelling agents, solubility modifiers, glidants, plas-
ticizers and the like, may be included within the coating or
protective material,

Ingredisnts and rmethods for makiog particles, inchuding
microcapsules, coated granules, agglomerates, tc., are well-
known in the art and 2l such methods are contemplated.
Methods of microencapsulation, for example, are described
in the aforementioned Licberman text, Pharmaceutical Deos-
age Form. Tablers Volume 1, Second Edition, New York,
1989, at pages 372-374. The disclosure of Lieberman is
kereby incorporated by reference herein. One meihod taught
in Lieberman is the technique of phase separation or coac-
ervation which involves processing three mutuafly immis-
cible phases, one contzining the pharmaceutical ingredient,
another containing the protective coating material and 2
third containing a liquid vehicle used only in the manufac-
turing phase. The three phases are mixed and the protective
material phase deposits by absorption on the pharmaceutical
ingredient phase, After this step, the protective material
phase is converted to a substantially solid form by cross-
linking or by removal of solveni from this phase.

Other common tecimiques may be used for forming
malrix-type particles wherein the pharmacentical ingredient
is dispersed in the protective material. For example, the
pharmaceutical ingredient and a solution of 2 polymeric
profective material may be sprayed to form droplets and
contacted with a gas such as hot air so 25 ip remove the
solvent from the droplets. Such a mixture may also be dried
to a solid and then comminuted to form the particles.
Altemnatively, tite mixture of the pharmaceutical ingredient
and polymeric solution may be mixed with an immiscible
liquid phase and the solvent may be removed through this
phase. The mixing step may include emmisification of the
phase bearing the pharmaceutical ingredient and the protec-
tive material in the immiscible liquid phase. Preferably, a
spray coating or coacervation coaling techmically may be
used.

Sustained rlease in accosdance with the present invention
means that the active inpredient Is released into the blood-
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strearn in a menner which Is intentiomally slower than the
bivavailability of the same drug if administered in a non-
sustained released form such as in bulk. Generally, a drug
will exhihit at least a 25% decrease in its rate of absorption
bioavailability relative to the uncoated drug. Most
preferably, sustained refessc formulations are formulations
which administer the aclive ingredient over a period of ten
hours or greater and most preferably, between about 12 and
about 24 hours. All such release rate control in the formu-
lations of the present invention must come from the particles
themselves as, ideally, the remainder of the dosage form has
dissolved.

In contrast, rapid release dosage forms in accordance with
the prosent invention are those in which the dmg is rapidly
released from the encapsulant, coating, or other prolective
material whea desired. To the extent possible, ihe effect of
the protective material under such cirenmstances will be
minimal in terms of reducing the pormal bioavailability of
the same drug if unprotected. Thus, for example, where a
coating is used fo faste mask the objectionable flavor of 2
material, & is important that that coating be intact, to the
extent necessary to serve its taste-masking function, while
1he dosage form is in the mouth of the patient. However,
oncs the patient has swallowed there is no longer a need to
protect the tastebuds from the drug, It may be desirable that
the drug be immediately bioavailable. In such a
circamstance, it is desirable for the coating to either rupture
in order 1o release ils contents, dissolve thereby exposing its
contents or allow the gastric juices in the stomach to
permeate through and dissolve the aciive ingredient such
that the bicavailability of the coated drug remains, as nearly
as possible, the same as that of the same drug if administered
in an unprotected form. Thus, if a tablet incloding pon-
protected active ingredients would meed normally to be
dosed every four or every six bours, then the rapid release
dosagy form in accordance with the present invention wonld
also have to be administered on that same basis. A rapid
release dosage form in accordence with the present inven-
fion is eme which disintegrates rapidly in the mouth to form
a suspension of particles which, once they clear the mouth,
will release their contents 50 45 not to interfers with the
norral bicavailability of the active ingredient.

Generally, the particles in accordance with the preseat
invention are provided in an amount of between greater than
zero to about 75% by weight based on the weight of the
finished dosage form. More preferably, the particles are
provided in an amount of between greater than zeso and
about 60% by weight.

In attempting to balance the various competing objectives
of the dosage forms of the present invention, namely;
compressibility at conventional pressures, hardpesscs and
friability (which aBow for certain processing and packaging
advantages) and rapid dissolution in the mouth, several
traditionafly held values within the pharmaceutical industry
had to be transgressed. This is most apparcnt from the
composition of the mateix and its effects on these dosage
forms. The matrix includes zt least two ingredients: a
non-direct compression filler apd a Iubricant. The use of
both ingredients, particularly in the amouns contemplated,
really sets the present invention apart. The matrix will assist
in preventing the ruptare of any microcapsules, micropar-
ficles or other protected active ingredient incorporated
therein during compression. The matrix wilf also assist in the
rapid dissolution of the dosage form in the moath. Finally,
the matrix provides a positive orgasoleptic experience to the
patient.,

The type of filler used provides one example of the
uuiqueness of fhe matrfx and the dosage forms of the
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iovention. As illustrated by Cousins et al,, it is traditionsl to
s a direct compression sugar or other highly compressible
filers when atlempting to produce tablets of a cerfain
bardoess andfor friability. However, it was determined that
the particle sizes of such sugars had a dramatic affect on the
manper in which the resulting tablets behave and fesl in the
mouth. While such sugars will eventually dissolve, because
of their particle size and the processing that was done to
improve their compressibility and finidity, significant time is
necessary before dissolution is complets. Thus, while the
use of such sugars may allow for the tablet io disintegraié
within the mouth, the result is relatively slow and 2 mla-
tively high proportion of grit is generated. {Grit in the
Cousins et al. formulation are attributable fo the coated
active ingredient, the relatively bigh proportion of non-water
soluble excipients such as disintegrants, as well as the
relatively large grained direcl compression sugars used.)

Of course, one might expect 1o be able to overcome this
particular problem by changing the particle size of the direct
compression sugar, such that it will dissolve more quickly.
However, as is well kmown in the pharmaceutical indusiry,
decreasing the particle size of the sugdr decreases iis com-
pressibility and fluidity. This was thought to undermine the
ability to produce uniformly hard, and non-friable tablets.
While such smaller particles might dissolve rapidly within
the mouth, they were thought to be difficelt, if not
impossible, 10 compress, patticularly at production spesds;
thus, the need for specialized direct compression versions of
thess same sugars.

Therefore, il was surprising (o discover that non-direct
compression fillers may in fact be used in the production of
a hard, non-friable, directly compressible, yet rapidly
dissolvable, in-mouth dosage form, particularly in an
automated, commercial production setting.

Any conventional material can be vsed as a filler in
accordance with the present invention, so long as it meets
the overall objectives hereof. The filler must be rapidly
dissolvable when u tablet produced from same is placed in
the mouth. This means that the materia] must be significantly
tapidly water soluble. In addition, gencraly, the particle size
of the filler will be relatively small, padicularly compared to
direct compression fillexs.

Qenerally, direct compression excipients, particularly fill-
ers and hinders, are specially excipients. In most cases, they
are common materials that have been physically modified io
jmpart greater fluidity and compressibility, In the case of
sugars, such as, for example, dextrose, this generally means
granulation to increase particle size. Direct compression
mannitol, for example, generally has a minimum of at least
abont 80% average particle size over 100 microns. Other
commercially available direct compression mannitols have 2
minimum particle size standard of greater than 90% over
200 microns. The opposite is trae of the fllers in accordance
with the present invention. While direct compression fillers
may have at least 85% of the particles over 100 microns in
size, often 85% of the particles of filler used in the present
invention are significantly under 100 microns. In accordance
with the present invention, average particle size generaily
ranges from between about 10 and about 80 microns, and
most preferably, between about 20 to sbout 65 microns.

Particularly preferred fillers, in accordance with the
present invention are non-direet compression sugars and
sugar alcohols which meet the specifications discussed
above., Such supars and sugar alcohols inchude, without
limitation, dextrose, mannital, sorbitol, lactose and sucrose.
Of course, dextrose, for example, can oxist as either a direct
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compression sugar, 1e., a sugar which has been modified to
incrsase its compressibility, or a non-direct compression
sugar.

Generaily, the balance of the formulation can bs matrix.
“Thus the percentage of filler can approach 100%. However,
generally, the amount of non-direct compression filler useful
in accordance with the present invention ranges from about
25 to about 95%, preferably between about 50 and about
95% and more preferably from abont 60 to about 55%. In
contrast, the prior art, as represented by Cousins ot al. nses

" only up to about 42% of a fifler and it is 2 direct éompression

25

30

35

60

65

sugar as well.

Tt has also been surprisingly found that when formulating
dosage forms in 2ccordance with the present invention, a
relatively high proportion of lubricant should be used when
compared to the prior art. Lubricants, and in particular,
hydrophobic lubricants such as magnesiim stearate, are
generally used fn an amount of between zbout 8.25 to about
59, according to the Handbook of Pharmacentical Excipi-
ents. However, 2s Cousios et al. amply demonstrate, when
making a rapidly disintegrable tablet for direct in-mouth
administzation, one would seck to minimize the amount of
magnesinm stearate or other lubricant used. These hydro-
phobic lubricants generally interfere with disintegration and
dissolution. They can also interfere with the compressibility
of the material hindering the ability to make bard, non-
friable tablets and the like. Not surprisingly, Cousins et al.,
who were secking to make hard tablets that will rapidly
disintegrate, teach the use of an amount of magnesium
stearate which ranges from between aboul 0.4 to about 0.5%
by weight, ie., at the Jower portion of the conventional
range.

Moreover, the generally high level of mon-direct com-
pressible filler and the relatively Jow proportions of disin-
tegrants used (if at all} in accordance with the present
invention, would also lead one to expect io minimize the
amount of lubricant used. However, it has been found that
the amount of ubricant used can be double, triple or even
quadmuple that groposed in Cousins ¢t al. Specifically, the
amount of hibricant used can generally range from between
about 1 to about 2.5% by weight, and more preferably
between about 1.5 to about 2% by weight. Yet, despite the
use of this relatively high rate of lubricant, the formulations
in accordance with the present invention sifll exhibit a
superior compressibility, bardness, and rapid dissolution
within the mouth.

Hydrophobic lubricants useful in accordance with the
present invention include alkaline stearates, stearic acid,
mineral and vegetable oils, glyceryl behenate and sodium
stearyl fumarate. Hydrophilic lubricants can #lso be used.

The dosage forms in accordance with the present inven-
tion preferably have 2 hardness of at Jeast about 15 Newtons
and are designed 1o dissolve spontaneously and rapidly in
the mouth of a patient in less than about 90 seconds to
thereby liberate the particles. Preferably the dosage form
will dissolve {n less than 60 seconds and even maore pref-
erably 45 seconds. This measure of hardness is based op the
use of small tablets of less than abouwt 0.25 inches in
diameter, A hardness of at least about 20 Newions is
preferred for larger tablets, Most preferably, however, the
dosage forms in accordance with the present invention have
a hardness of between about 20 and about 50 Newtons and,
more preferably, between about 25 and sbout 45 Newtons.
Most preferably, the teblet will have a harduess of about 35
Newtons. Proportionate hardnesses are expected for tablets
of different sizes. ’
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It is quite surprising, howeves, that while relatively bard  storage vessel Thus, the speed of production of the tablets
tablets can be produced in accordance with the present s Himited by the rate of packaging.

invention (hardnesses of 15-20 Newtons through about 50
Newlons} and despite the absence of traditionaily directly-
compressible fillers, relatively modest compressive force is
required to produce substantially hard tablets in accordance
with the present jnvention. Cousins et al. teach compaction
forces of between 16 and Z1 kN. Morcover, the minirmumm
compressive force required for pure tablets of gramular
mannital, i.¢., a direct compression sugar, is at least 7.35kN.
However, in accordance with the present invention, rapidly
dissolving tableis can be produced using compaction forces
ranging from between about 3 to about 13 kN. This has

5

significant advantages in terms of maintaining the structural

integrity of any protective layer which may coat the active
ingredient. In addition, it reduces the siress and wear on
fablet-press equipment.

Unexpectedly, the dosage forms in accordance with the

- preseat invention will have a friability, as measured by U.S.
Pharmacopoeia 23, 1995, Chap. 1216 entitled “Tablet
Friability,” of less than about 2% and, more preferably, less
than about 1%. Thus, it 3s possible in accordance with the
present invention to produce in-mouth, rapidly disintegrable
dosage forms, including those having effervescent couples,
which have frizbilities comparable to those of conventional
tablets. This allows the dosage forms of the present inven-
tion to he produced using traditional high-speed tablet
presses. In addition, the resulting tablets can be stored in
bulk and transported to packaging devices using traditional
high-speed conveyors and/or, for example, vibrational con-
Veyors.

Arnother aspect of the present invention is a metbod of
making a packaged, orally disintegrable tablet or other
dosage form. The method includes the steps of forming a
mixture of the active ingredient and the matrix; and com-
pressing the mixtare to form a plurcality of hard, compressed,
rapidly disintegrable tablets adapted for direct eral dosing.
Preferably, tablets arc formed by “direct compression.”
“Direct compression” as used herein means that one can
avoid the difficulty and expense of a wet or dry gramlation
prior o compression. The teblets will preferably have a
hardness of at least about 15 Newtons and will be adapted
to dissolve in the mouth of a patient within about 90 seconds
to liberate the particles. In most fonmulations, the hardness
may be at leasl 20 Newtons and the tablet dissolves in 45
seconds or less, Other conventional tableting or slugging
methods known in the art are also contemplated. Indeed, any
method in which a mixture of the active mgredient, often in
the form of a protected particle, and the matrix are com-
pressed into a solid dosage form having the propertics
disclosed herein are acceptable. After tableting or slugging,
the dosage forms can be packaged in the lumen of a package
or stored in bulk.

Qoe of the principle advantages of the orally dissolvable
tablets of the present invention is that they can be manu-
factured and stored in drums, bulk bins or hoppers, after
tablet compression as is typical for tablets in the pharma-
ceutical industry. This is a property which is not found in
most rapidly orally disintegrable iablets because of thei
friability. In fum, this attribute provides several significant
advantages. First, with most friable, orally disintegrable
tablets, the rate limiting step in production s the speed at
which the tablets can be individnally handled and placed in
4 protective, usually specially designed, blister-style pack-
age. The tablets are too fragile to withstand the forces
involved in being dumped into the bulk-hopper of a pack-
ager or into some other form of intermediate or long-term
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In accordapce with the present invention, however,
because of the relatively low friability and the hardness of
the resulling orally dissolvable tableis, they can be dumped
into 2 hopper in bulk or can be stored ip dmms or other
containess. This allows the manufacturer to complete pro-
duetion of the tablets at maximum tableting speed. Tablet
presses can then be dedicaied to other products while the
orally disintegrable tablets of the present invention are
packaged as is convenient.

Storing in bulk, in accordance with the invention, does net
mean that tablets need to be stored for a Jong time. The
residence time of tablets as they are dumped, in bulk, into
the feed hopper of a high speed packager is contemplated.

The present invention allows for quality control of the
tablets before they are packaged. This is of tremendous
significance fo the cost of production. Standard qualily
conirol procedures on orally disintegrable tablets involves
testing the tablets that result from the line, ie., tablets that
have already been packaged. If a batch or lot of tablets has
to be failed, the materials and the packaging may be lost. In
some instances, the cost of the packaging is significantly
higher that the cost of the drug matesial itself. By unshack- -
ling the tablet production and tablet packaging operations,
one can lest the tablets before package and therefore, elimi-
nate the added expense of throwing away perdectly good
packaging.

In addition, because of the relatively low friability and
hardness of the orally dissolvable lablets in accordance with
the present invention, it is possible lo provide tablets in less

. costly and more cost-effective packaging. Currently, fragile,

orally disintegrable dosage forms must be individually pack-
aged in a very protective and very expensive blister pack.
Howaver, the lablets of the present invention can be placed
in cooventiomal epenable and roclosesble multi-tablet
bottes or other similar packaging. That is to say that in
accordance with the present invention, it is possible to
provide more than a single dose in the lumen of a single,
seopenable and reclosable package. Not only are such pack-
ages considerably less expensive over the cost of the number
of tableis provided, but they are also Far more efficient in
terms of processing. In addition, two-sided foil and other
relatively soft, pliant envelope-type packages may be used
in combination with the tablets in accordance with the
present invention. It is not possible to use such packages, or
even less protective blister-packs, with the relatively friable
orally-disintegrable tablets of the prior art.

In addition, in accordepce with the present invention,
conventional tablets feeders can be used to feed the tablets
into any type of packaging equipment. Not only can the
friable tablets of the prior art mot withstand traditional
hopperiag or storage, they also cannot withstand the forces
involved in fraditional feeding systems. Such systems nor-
mally consist of mechanisms which take bulk sandom
tablets, capture them, align them, and place them into a
package.

‘This provides a iremendous advantage in lemms of the
processability of tablets of the present invention and also
provides remendous advantages in termms of capital expen-
ditures, By the use of the present invention, one can produce
tablets which can be processed through totally conventional
tableting methodologies and using conventional tableting
equipment. This saves thousands to bundreds of thousands
of dollass by removing the need for specialized packaging
and handling equipment. It 2lso increasss the threngh-put of
the 1ablets in question.
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Another surprising aspect of the present invention is its
workability. Cousins et al. uses a direct compression sugar
and takes a mixture of all of its excipients and prepares them
by dry or wet granulation prior to mixing with the active
ingredient. This is a conventional method of improving the
compressibility of materials and is often used even when
direct compression excipients are employed.

However, the formulations of the present invention,
despite their use of velatively high amounts of generally
non-directly compressible fillers, ¢an be formulated using
direct compression. Direct compression involves mixing the
varigus ingredients in a mixing vessel and then mefering
them directly into a tabiet press whereupon they are pressed
inte tablets,

it is also surprising that, in accordance with the present
invention, rapidly dissolving tablels can be mannfactured
with not only high levels of lubricant, but also that Tubricant
blend times of 10 to 25 minutes and greater can be used.
However, according to the present {invention, blend times of
ten minutes and greater can be used witheut compromising
compressibilily, disintegration and dissolution of the Iablets.
In fact, this even improves the flow characterdstics of this
material.

In summary, it has been found that noo-direct compres-
sion fitllers, namely powdersd manaito], can be directly
compressed, using lower than expected compression forces,
at fairly high levels of Jubricant and long Iubricant blending.
The resolt is a hard, yet rapidly orally dissolvable tablet.

In accordance with the present invention, the dosage
forms can have any size comveniional in the industry.
However, dosage forms of up to about 2.54 centimeters or
1 inch, are gencrally preferable. It is also preferred that
tablets produced have generally convex surfaces. Applicants
have found that, by insuring that the tablet in question has
as few sharp cdges as possible, it is also possible [o help
retard the dusting or break-up of the tablets in zecordance
with the present invention, particularly during bandling and
shipping, Other shapes which retard the formation of sharp
edges are also specifically contemplated hereby.

in addition to the ingredients previousty discussed, the
matrix may also include wicking agents, non-effervescent
disintegrants and effervescent disintegrants. Wicking agents
are compositions which are capable of drawing water up into
the dosage form. They help transport moisture into the
interior of the dosage form. In that way the dosage form can
dissolve from the inside, 2s well as from the outside.

Any chemical which can function to transport moisture as
discussed above can be considered a wicking agent. Wicking
agents inclode a pumber of traditional non-effervescent
disintegration agents. These include, for example, microc-
rystalline cellulose (AVICEL PH 200, AVICEL PH 101),
Ac-Di-Sal {Croscarmelose Sodium) and PYP-XL (a
crosslinked polyvinylpyrrolidone); starches and modified
starches, polymers, and gum such as arabic apd xanthan.
‘Hydroxyalkyl cellulose such as hydroxymethylcellulose,
hydroxypropylcellulose and

kydroxyopropylmethyleellulose, as well as compounds such

as carbopol may be used as well,

The conventicnal range of nop-effervescent disintegrant
agents used in conventional tablets can be as high as 20%.
Haowever, generally, the amount of disintegration agent used
ranges from between about 2 and about 5%, according to the
Hapdbook of Phammaceutical Excipients. Understandably,
however, when a rapidly disintegrating dosage form is
envisioned, the relative proporlion of disintegration agent
used will be increased, Cousins et al., for example, requires
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fram about 6.1 to about 13.3% reticulated PVP, as described
in its various examples.

In accordance with the preferred embodiments of the
present invention, the ameunt of wicking agenis used ranges
from between 2 to about 12% and preferably from between
2 to ahout 5%. This is surprising as tableis containing the
same amount of the same materials used as disintegration
agenis normally exhibit disintegration times on the order of
tens of minutes. In accordance with the preferred embodi-
ments of the present invention, dissolution cccurs in under
90 seconds and most preferably under 45 seconds. This also
undemscores the fact that while there may be some incidental
disintegration due to the inclusion of these elements, their
pricciple effect in the formulations of the present invention
is that of a wicking agent.

Tt is also possible, of course, to include non-effervescent
disintegrants which may not act to wick moisture, if desir-
able. In either event, it is preferabls to use cither rapidly
water soluble, non-effervescent disintegrants or wicking
agents and/or to minimize the vse of generally non-water
soluble” wicking agents or non-effervescent disintegrants.
Non-rapidly dissolvable, non-rapidly water soluble clements
if used in sufficient quantity, can adversely affect the orga-
roleptic properties of the tablets as they dissolve within the
mouth and therefore should be minimized, Of course, wick-
ing agenls or non-cffervescent disintegrants which are rap-
idly water soluble as discussed herein can be used in greater
quantity and they will not add fo the griftiness of the
formulation during dissolution. Preferred wicking agents in
accordance with the present jovention include crosshinked
PVE, althouph, the amounts of these must be contralled as
they are mot rapidly water soluble.

In eddition, it may be desirable to use an effervescent
couple, in combination with the other recited ingredients to
improve the disintegration profile, the organoleptic proper-
ties of the material and the like. Preferably, the effervescent
couple is provided in an amount of between about 0.5 and
about 509, and more preferably, between about 3 and about
15% by weight, based on the weight of the finished tablet.
It is particularly prefersed that sufficient effervescent mate-
rial be provided such that the cvolved gas is less thap about
30 cm, mpon exposure 10 an agueous environment.

The term “effervescent couple” inclides compounds
which evolve gas, The preferred effervescent couple evolve
gas by means of a chemical reaction which takes place upon
exposure of the effervescent disintegration couple to water
and/or io saliva in the mouth. This reaction is most often the
result of the reaction of a soluble acid source and an alkali
monobydrogencarbonate or other carbonate source. The
reaction of these two general compounds produces carbon
dioxide gas upon contact with waler or saliva. Such water-
activated materials must be kept io a generally anhydrous
state and with little or no absorbed moistuzre or in & stable
hydrated form, since exposure to water will prematurely
disintegrate the tablet. The acid sources may be any which
are safe for human consumption and may generally include
food acids, acid and hydrite antacids such as, for example:
citrie, tartaric, malic, fumaric, adipic, and succinics. Car-
bonale sources include dry solid carbonate and bicarbonate
salt such as, preferably, sedium bicarbonate, sodiwm
carbonate, polassitm bicarbonate and potassium carbonate,
magnesivm carbonats and the like, Reactants which evolve
oxygen or other gasses and which are safe for human
consumplion are also included.

In the case of the orally dissolvable fablets in accordance
with the present imvemtion, it is prefemed that both the
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amount and the type of disintegration agent, either efferves-
cent or non-effervescent, or the combination thercof be
provided sufficient in a controlled amount such that the
tablet provides a pleasant organoleptic sensation in the
mouth of the patient, In some instances, the patient should
be able to perceive a distinet sensation of fizzing or bubbling
as the tablet disintegrates in the mouth. In general, the total
amovnt of wicking agents, non-effervescent disintegrants
and effervescent disintegrants should range from 0-50%.

5

However, it should be emphasized that the formulations of 10

the present invention will dissolve rapidly and therefore, the
need for disintegrating agents is minimal. As iliustrated in
the examples, appropriate hardness, friability and dissolu-
tion times can be obtained even without effervescent disin-
tegrants or high quantities of wicking agenis.

The use of a non-direct compression flfer climinates the
need for many conventional processing steps such as granu-
lation and/or the neced to puschase more expensive pre-
granulated, compressible fillers. At the same time, the result-
ing dosags form is a balance of performance and stability. It
is robust enough to be conventionally produced using direct
compression. It is robust encugh to be stored or packaged in
bulk. Yet, it rapidly dissoives in the mouth while minimizing
the wopleasant feel of conventional disintegrating tablets to
the extent possible.

This last point bears fusther emphasis, by the use of
non-direct compression fillers, by maximizing the quantity
of rapidly dissolving, rapidly water solible ingredients and
by the use of a relatively high Inbricant content, dosage
forms can be produced which can dissolve rapidly yet are
robust as described herein, The difference between dissohui-
tion and disintegration is not a trivial ome. Conventional
disintegrating tablets may disintegrate in 45 seconids or Tess.
However, because of the relatively high content of non-
water soluble and nog-rapidly water soluble components,
what remains is matesial which cannot dissolve or has not
dissolved. In contrast, and in accordance with the present
invention, all of the rapidly water soluble materials have
dissolved leaving a relatively small percentage of non-
dissolved andfor dissoivable material.

. The following patenis are hereby incorporated by: Cous-

ins et al., U.S. Pat. No. 5,464,632; Chavkin, U.S. Pat. No.
4,613,497, Howell, US. Pat. No. 3,962,417; Cooper, GB
3,160; Sparks et al,, U.S. Pat. No. 4,940,588; Wehling et al.,
U.S. Pat. No. 5,178,878; Boli et aL., U.S. Pat. No. 5,225,197;
and Barry et al., U.S. Fat. No. 5,055,306 These patents
describe varions active ingredients, excipients and general
methods of making particles and dosage forms and they are
ncluded for ihat reason.

EXAMPLES
Example 1

80 mg APAP (acetaminophen), using Nu-Tab Compress-
ible Sugar (sucrose) as filler:

Formmia; Couted APAP (20% costing) ~ 15.4%
Compressible Sugar 64.3%
Effervescence 4%
Swretener 4.6%
Glidant 03%
Labricaat 15%
Wicking Agent 5%
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-continued
Flavor 38%
Color 0.3%
Total 650 mig tola) teblet weight

Tablets were produced using a direct compression method as
follows: All of the material, except the lubricant were
weighed and blended for a period of between about 30 and
sbout 50 mimates. Thereafter, the lubricant was added and
the mixture was blended for an additional 5 1o 15 minutes.
The blend was then tableted on & conventional 6 or 16 stage
rotating tablet press at 25-30 revolutions per mimute. Tablets
were compressed using an average compression force of
10,35 kN-—the average ejection force was 184.6 N. The
average in-vitro disintegration time was 727.8 seconds and
friability was 0.87%. The result was a slowly disintegrating
tablet and an unpleasant, gritty organoleptic experience for
the patients.

The following procedure was followed lo determine
in-vifro disintegralion of tablets. A constant temperature
water bath was tumed on and allowed to equilibrate to 37°
C. 150 mL of D1 water was placed in 8oz. clear plastic cups,
which fn turn were placed in the constant temperature water
bath, The water in the cups was allowed to equilibrate to 37°
., checking with a thermometer. Then, one lablet was
placed in 2 cup and a stopwatch was started simmultaneously.
Disintegration was complete when the tablet had broken
apart and only water inscluble or non-rapidly water soluble
particles remained. When the tablct had reached the
endpoint, the timer was stopped. Average and % RSD were
calculated. In-vivo disintegralion of Hard Tablets was mea-
sured as follows: Tablets were placed in the mouth and are
sucked or moved around with the tongue. (Tablets are not
chewed,) The tablet disfntegration endpoint occnrs when the
body of the tablet has disintegrated into paniicles. The degree
of dissolution at that point involved a consideration of the
organbleptic properties of the amount of remaining particles.

Example 2

80 mg APAP using FINLAC DC (direct compression
Lactitol) as filler:

Forrula: Conted AFAF 15.4%
FINLAC DC 64.3%
Effervescence 4%
Sweetener 4.6%
Glidemt 0.3%
Labricpmt 1.5%
Wicking Agent 5%
Flavor 3.8%
Color 0.3%
Totat 650 mg tota} tablet weight

These tablets were produced as described in Example 1 and
were compressed using an average compression foree of
7.68 kN—ihe average ejection force was 162.1 N, The
average in-vitro disintegration time was 100.2 seconds and
friability was 0.99%. The result was a slowly disintegrating
1ablet and an unpleasant, gritty organaleptic experience for
{he patients.

Example 3

80 mg APAP using Sorbito] [nstant Pharma (direct com-
pression sorbitol) as filler:
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Formula; Coated ATAP 15.4%
Sorbite] Instant Pharma 64.3%
Effervescence 5
Swezienes 4.6%
Glidant 3%
Lubricant 1.5%
Wicking Ageat 5%
Flavor 38%
Color 0.3%
Total 650 mg total tablet weight

These tabiets were produced as described in Exampls 1 and
wers compressed wsing an average compression force of
5.65 kN—the average cjection force was 1223 N, The
average in-vitro disintegration time was 227.2 seconds and
friability was 1.14%. The result was a slowly disintegrating
tablet and an unpleasant, gritty organoleptic experience for
the patients.

Exampl 4

Coated Paracetamol Powder (78.2%) 15.7%
Powdeted Meannitol (non-direct 64.0%
eompression sugar), DSP

Sodium Bicarbonats, No, 1 USP 2.3%
Citic Acid, Anhydrous Fine 1.7%
Granuler USP

Artificial sweetener, Dried 4.6%
Wicking Ageat 5.8%
Glidant 0.3%
Mappesinm Stearate, NF 1.5%
Artificial Flavor 3.8%
Anlificial Color 0.3%

650.0 mg Tolz] tnblet weight

Two different batches of these tablets were produced. In the
first batch, tablets were produced as described in Example 1.
The resulting tablets had 2 hardaess of 35 Newtons and a
friability of 1.8%. The average in-vitro disintegration time
was 36 scconds. The second batch was produced as
described in Example 1. The average in-vitro disintegration
time was 44 seconds and the tablets had a hardness of 50
Newtons and a friability of 0.5%. The result was a fast

dissolving tablet with 2 minimum of grit and a pleasant
organojeptic experience.
Example 5
Pseudoephedme HC)/Chlorphenirmine Maleate; 36"

Formula: Coaled Psendoephedrine 5%

HCL (40% coated)

Coated Chiorpheniramine %

Maleale (90% coated)

Powdered Mannital 71.9%

Effervescence 4%

Sweeiener 4.8%

Glidant 03%

Microcrystallips Cellulose 2%

Tubricent 15%

Wicking Agent 5.8%

Flavor 24%

Color 0.3%

Totel 500 mg total toblet weight

These tablets were produced as described in Example 1 and
compressed with an average force of 938 KN (38 N
hardupess), and average ejection fores 0f 212.2 N. The 1ablets
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disintegrated in 22.83 seconds in vitro and 20-30 seconds in
vivo. Al thai time, most, if not all of the rapidly water soluble
ingredients (> sbout 75%) had dissolved. Priability was
1.37%.

Exampie 6
Cimetidine Tablets, %"
Formula: Coated Cimetidine 225%

(325% coated)
Powdzred Mannitol 60:2%
Effervescence 4%
Swreslensr 5%
Wicking Agent 6%
Glidant 0.3%
Lulwicant 1.5%
Flavor 0.5%
“Total 650 mg total tablet welght

These tablets were produced as described in Example 1 and
were compressed with an average force of 8.52 kN (43 N)
hardness, and an average ejection force of 215.6 N. The
tablets disintegrated in 26.31 seconds in vitro and 20-30
seconds in vivo. Friability was 1.12%.

Bxample 7
Acetaminophben, %is"
Formula: Coated APAP 31.3%

(26% conating level}
Powdered Mannitol 49.5%
Effervescence 4%
Bweetensr 5%
Microcrystalline 2%
Cellulore
Glidant 0.3%
Lubricant 1.5%
‘Wicking Agent . 5.8%
Flaver 0.5%
Total 1,000 mg total mblet weight

These tablets were produced as described in Example 1 and
were compressed with an average force of 12.13 kN
(approx. 83 N hardness), and had an average cjection force
of 286,4 N. The tablets disintegrated in 23.42 seconds in
vitro and 3040 seconds in vivo. Frisbility was 0.82%.

Example 8
80 mg APAF, %"

Formula: Coated APAP 15.4%
(20% conled)
Powdered Mannital 86.6%
Citric Acid 1.9%
Sweetener 4.5%
Glidant 0.3%
Lubricant 1.5%
Wicking Agent 58%
Flavor 38%
Coler 0.3%
Total 559 mg total tablet woight

‘These tableis produced as described in Example 1 and were
compressed with an average force of 1027 KN (40 N
hardness) and had an average ejection force of 223.87 N.
The tablets disimegrated in 20.42 seconds in vitre and in
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20-30 seconds in vive, The frishility was 1.0%. It should be
noted that the above Formulation, while having a hardness of
40 Newions and a friability of 1%. Disintegration and
indeed, dissohttion occurred in between 20 and 30 seconds,
without the use of an-effervescent disintegrant,

Example 9

APAP coated with 10% Eudragit—34" hard tablet—target
hardness is 95 N+/-10 N.

Foromla: Coaled Acetaminophen 944 mg
{10% coating [acter)
Aspartame S0 mg
Disintegrant 85 mg
Lubricant 5 mg
Flavor 12 mg
Tota) 1160 mg total tablel weight

Tablets were compressed using an average compression
force of 23.28 kN (109 N Hardress) and had an average
ejection force of R02.8 N. Disintegration time in vitro'was
43.90 seconds in vivo was greater than 40 seconds. Friability
was not meastred, Tablets tasted terrible and were extremely

gritty.
Example 10

Coatcd APAP (7% conted 530 mg
with ethylcellulose)

Compressible Sugar 160 mg
Microcrystalline Ceflulose 90 mg
Craspovidone S0 mg
Satic Carbocymethylcelluloss S0 mg
Sificon Dicxids 6 mg
Lubricat 4 mg
Sweetener 25 mg
Flavor 15 mg
Magaesivm Trisilicate 50 mg
Tatal 290 mg toisl tablet weight

Tablets were compressed using an average compression
farce of 35.68 kN (101 N Hardoess) and hid an average
ejection force of 362.8 N. Disintegration time in vitro was
65.59 seconds.

Examples 9 and 10 are very similar to the formulations
described in the Cousins et al. patent discussed herein. These
examples illustrate many of the advantages of the present
invention, First, it should be noted that in both cases, the
relative proportion of rapidly water soluble materials was
minimal, Thus, when these tablets disintegrate, the patient is
left with a mouth full of particuiate materials which must be
swallowed, rather than a shurry or solution as would result
fron: the present invention. At very least, the preseat inven-
ton would minimize the level of particnlate and prit.
Second, while the formulations of examples 9 and 10 could
disintegrate in about 45 and sbout 65 seconds respectively,
the formulations of the present invention as illustrated in the
examples 4-8 were able to dissolve in 40 seconds or loss,
often im about 20 seconds. Finally, the content of the matrix,
both in terms of direct versus mon-direct compression
materials, as well as the percentage of disintegrants used in
accordance with the Cousins et al. formulation, were con-
siderably higher, adding to the unpleasant gritty feel of the
disintegrated formulation. The invention minjmizes this and,
where possible, the oply grttiness is a result of the coated
active material and a relatively minor percentage of other
excipients.
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We claim:

1. A hard, compresed, rapidly dissolvable dosage form
adapted for dircet oral dosing comprising: an active Ingre-
dient and a matrix including a non-direct compression filter
2nd a lubricant, seid dosage form being adapted to rapidly
dissolve in the mouth of a patient and thereby liberate said
active ingredient, and having a friahility of about 2% or Iess
when tested according to the USE, said dosage form
having 2 hardness of at least about 15 Newions.

2. The dosage form 2s claimed in claim 1 wherein said
friability is less than or equal to about 1%.

3. An openable and recloseable package coniaining a
plurality of hard, compressed, rapidly dissolving tablets
adapted for direct oral dosing comprising;: particles includ-
ing an active ingredient and 2 protective material, said
particles being provided in an amount of between about 0.01
apd about 75% by weight based on the weight of said tablets;
and a tablet matrix inchiding 2 non-direct compression filler
and a hydrophobic labricant; said tablet matrix comprising
at least about 50% rapidly weter soluble ingredients based
on the total weight of the matrix material; said tablet having
a hardness of between about 15 and about 50 Newtons, a
friability of less than 2% when measured by US.E and
being adapted to both dissolve spontaneously in the mouth
of 2 patient in less than about 60 seconds and thereby
Hberate said particles.

4. The dosage form 25 claimed in claim I wherein said
hardness ranges from between about 20 Newtons and about
50 Newlons.

5, The dosage form as clafmed in claim 4 wherein said
hardness is about 35 Newions.

6. The dosage form as claimed in claim I whezein said
dosage form will dissolve in about 90 seconds or less.

7. The dosage form as claimed in claim & wherein said
dosage form will dissolve in about 60 seconds or less.

8. The dosage form as claimed i claim 7 wherein said
dosage form will dissolve in about 45 seconds or less.

9, The dosage form as claimed in claim 1 further com-
prising at Jeast one particle, said particle including said
active ingredient and a proteclive material.

10. The dosage form as claimed in claim § wherein said
protective material is selecled from the group consisting of
&0 adsorbate, microgramule, 4 matrix or a coating,

11. The dosage form as claimed in claim 10 wherein said
profeetive material is a coating,

12, The dosage form as claimed in claim 11 wherein said
conling constitutes at least about 5% of the particle by
weight.

13. The dosage form as claimed in claim 11 wherein said
coating constitutes between about 5% and about 75% of the
particle by weight.

14. The dosage form as claimed in claim 1 wherein said
non-ditect compression filler s present in an amount of
between about 25 and about 95% by weight.

15. The dosage form as claimed in claim 14 wherein said
non-ditect compression filler is present in an amouat of
between about 50 and about 95% by weight.

16. The dosage form as claimed in claim 15 wherein said
non-direct compression filler is present in an amount of
between abou! 50 and about 95% by weight.

17. The dosage form as claimed in claim 1 wherein said
non-direct compression filler is a non-direct compression
sugar or non-direct compression sugar alcohol.

18. The dosage form as claimed in claim 1 wherein said
active ingredient is selected from the group consisting of
systematically distributable pharmaceutical ingredients,
vitamies, minerals and dielary supplements, as well as
non-systematically distributable pharmaceutical ingredicnts.
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19. The dosage form 25 claimed in claim 18 wherein said
pharmaceutical ingredients include antacids, analgesics,
anti-inflamimatories, antipyretics antibiotics, antimicrobials,
laxatives, anorexics, antihistamines, antiasthmalics,
antidiuretics, antiflatuents, aniimigraine agents,
antispasmodics, sedatives, antihyperactives,
antihypertensives, iranquilizers, decongestants, beta block-
ers and combinations thereof.

20. The dosage form s claimed in claim 1 wherein said
active ingredient is provided in an amount between about
greater than zero and about 80% by weight of the finished
dosage form.

21. The dosage form as claimed in claim 20 wherein said
active ingredient is provided in an amount between about
greater than zero and about 60% by weight of the finished
dosage form. .

22. The dosage form as claimed in claim 9 wherein said
particles are provided in an amount between about greater
than zero and about 75% by weight of the finished dosage
form.

23, The dosage form as claimed ia claim 22 wherein said
particles ar¢ provided in an amount between about greater
than zero and about §0% by weight of the finished dosage
form.

24. The dosage form as claimed in claim 9 wherein said
particles are rapid release particles.

25. The dosage form as claimed in claim 9 wherein said
particles are sustained release particles.

26. The dosage form as clsimed in claim 1 wherein said
lubricant is a hydrophobic lubricant.

27, The dosage form as claimed in claim 26 wherein said
hydrophobic lubricant is provided in an amount of between
about 1 and about 5% by weight.

28. The dosage form as claimed in claim 27 wherein said
bydrophobic Jubricant is provided in an amount of between
abont 1 and about 2.5% by weight.

29, The dosage form as claimed in claim 28 wherein said
hydrophobic Tubricant is provided in an amount of between
abont 1.5 and about 2% by weight.

30. The dosage form as claimed in claim 1 further
comprising a wicking agent.

31. The dosage form as claimed in claim 30 wherein said
wicking agent is provided In an amount of less than about
5% by weight.

32. A hard, compressed, rapidly dissolving tablet adapted
for direet oral dosing comprising: particles including an
active ingredient and 2 prolective material, said particles
befng provided in an amount of between about 0.0 and
about 75% by weight based on the weight of the tablet; and
a matrix including a non-direct compression filler, a wicking
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agent, and a hydrophobic lubricant; saxd tablet matrix com-
prising at least about 60% rapidly water sohuble ingredients
based on the total weight of the matrix materfal; said tablet
having a hardness of between about 15 and about 50
Newtons, a friability of less than 2% when measured by
USZP. and being adapted to dissolve spontaneously in the
mouth of a patient in less than about 60 seconds and thereby
liberate said particles and be capable of being stored in bulk.

33, The teblet of claim 32 wherein said non-direct com-
pression filler has an average particle size of 90 microns or
less, said filler being provided in an amount of between
greater thap about 25 and about 95% by weight of the tablet;
sald wicking agent being provided in an amount of befween
about Z and about 5% by weight based on the weight of the
tablot; and safd lubricant being provided in an amount of
between about 1.0 and about 2.5% by weight based on the
weight of the tablet.

34. A tablet as claimed in claim 32 wherein said friability
is less than or equal to about 1%.

35, Atablet as claimed in claim 32 wherein said hardoess
is about 35 Nowlons.

36, A tablet as claimed in claim 32 wherein said tabiet
dissolves in less than about 45 seconds.

37. A msthod of making 2 packaged, orally disintegrable
dosage form, comprising the steps of:

(2) forming a mixture including an active ingredient and

a matrix including a non-direct compression filler and
a lubricant;

(b) compressing said mixture to form a plurality of bard,
compressed, rapidly disintegrable dosage forms baving
szid active ingredient distriboted in said orally dissolv-
able matrix, said dosage forms being adapted for direct
oral dosing, said dosage forms having 2 hardness of at
Jeast about 15 Newtons and being adapted to dissolve
spontanconsly in the mouth of a patient in less than
about 60 seconds and thereby liberate said active
ingredient; and .

() storing said tablets in bulk prior to packaging said
tablels.

38._ The method of claim 37 farther comprising the step of
packaging said tablets in a lumen of a package such that
there is at Ieast one tablet per package.

39, The method of clzim 38 wherein a plurality of said
compressed fablets are packaged in a single lumen of a
single package.

40. The method of claim 37 wherein said compressing
step is conducted using direct compression,
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RAPIDLY DISSOLVING ROBUST DOSAGE
’ FORM

CROSS REFERENCE TO RELATED
APPLICATIONS

The present applicdtion is a continuation of U.S. patent
application Ser. No. 09/388,803 filed Sep. 2, 1992
ABANDONED, which is a contiomation of U.S. patent
application Ser. No. 09/057,884 filed Apr. 9, 1998 U.S, Pat.

- No. 6,024,981, which in turn claims benefit of U.S. Provi-
sional Patent Application Ser. No. 68/043,242, filed on Apr.
16, 1997, the disclosures of which are hereby incorporated
by reference herein.

FIRLD OF THE INVENTION

The present invenijon relates to the pharmaceutical
industry, the medical industry, and, in particular, to the
creation of dosage forms.

BACKGROUNE OF THE INVENTICN

It is known to produce an in-mouth disintegrable dosage
form for the delivery of drugs. In fact, patents relating
generally to this area date back fo the last century. Such
tablets have significant advantages over other dosage forms;
particalarly for those who cannot, or will not, swallow a
tablet or capsule. Solid dosage forms are far more conve-
pient than liquids. However, the design of orally disinte-
grable dosage forms carries with it its own set of unigue
problems,

Chewable tablets such as, for example, those disclosed in
.S, Pat. No. 5,225,197 to Bolt, can be provided. However,
stch dosage forms ofter provide inadequate taste-maslking
of bad tasting medicaments. Chewable formulations are also
often incompatible with, for example, delicate micropar-
ticles or time-released microparticles. The compressive
force used in forming tablets and/or during chewing will
often rupture such struchures either exposing the patient to
the objectionable faste of the material contained therein, or
interfering with the structural integrity of the encapsulant
and thereby altering its drug delivery profile.

Non-chewable dosage forms have also been tried. For
example, Cima Labs hes produced oral dosage forms inelud-
ing microparticles and effervescents which rapidly disinte-
grale in the mouth and provide adequate faste-masking. See
Weliling et al., U.S. Pat. No. 5,178,878. Zydis, on the other
- hand, produces a rapidly dissolvable, freeze-dried, sugar
matzix to produce a rapidly dissolving tablet. While these
dosage forms are effoctive, they provide significant prob-
lems in terms of production, storage, transport and during
consumer usage. They ase also significantly more costly to
produce.

According to U.S. Pharmacapoeia No. 23, 1995, Chap.
1216 entitled “Tablct Friability,” the text of which is hetcby
incorporated by reference, effervescent tablets and chewable
tablets often have different specifications as far as friability,
when compared to mormal tablets. Thess tablets normally
require special packaging, That, however, is a great under-
statement.

The Zydis tablets, for example, are so fragile that the
mafrix material must be formed by freeze-drying in an
individual tablei-sized container. While the use of an effer-
vescent conple in combination with microparticles as dis-
closed in Wheling et al. does overcome the need for such
extreme measures, the need to minimize in-mouth disinte-
gration times still require the use of nontraditional packag-
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ing and processing methodology. For example, normat con-
veyors such as vibratory conveyors or bulk hoppers common
in the pharmaceutical industxy could not be used, as these
high-speed, high-volume devices tend lo canse damage to
the resulting tablets, Similarly, the resulting tablets cannot
be stored on a hopper after tableting but before packaging,
This can seriously interfere with the processing efficiencics
of high-volume presses.

Moreover, the resulting tablets have to be packaged in
individnal, blister-type packages that are robust enough Lo
avoid tablet breakage. They could mot be packaged in 2
conventional, multi-tablct bottle, individual foif pouches or
traditional blister packaging.

SUMMARY OF THE INVENTION

The present invention relates to a bard, compressed,
mpidly dissolvable dosage form adapted for direct oral
dosing. The dosage form includes an active ingredient and a
matrix. The matrix is composed of at least a nondirect
compression filler and a lubricant. The dosage fomm is
adapted 1o rapidly dissoive in the mouth of a patient and
thereby liberate the active fagredient, Preferably, the dosage
form has a fiability of about 2% or less when tested
according to the U.S.P. The dosage form also preferably has
a hardgess of 15-50 Newtons (*N”).

1t is desirable that the dosage form dissolve in about 50
seconds or less in the patient’s mouth. It is also often
desirable that the dosage form include at least one pariicle.
The particle would the aclive ingredient and 2 protective
material, These particles can includs rapid release particles
and or sostained release particles.

In a particularly preferred formulation in accordance with
the present invention there is provided a hard, compressed,
rapidly dissolving 1ablet adapted for direct vral dosing. The
tablet incledes particles made of an active ingredient and =
protective material. These parlicles arc provided in an
amount of between about 001 and about 75% by weight
based on the weight of the tablet. The tablet also includes a
matrix made from a nondirect compression filler, a wicking
agent, and a hydrophobie lubricant. The tablet matrix com-
prises at least about 60% rapidly water-soluble ingredients
based on the total weight of the matrix materizl. The tablet
has & hardness of between about 15 and about 50 Newtons,
a friability of less than 2% when measured by U.S.P. and is
adapled to dissolve spontaneously in the mouth of a patient
in less than about 60 seconds and thercby liberats said
particles and be capable of being stored in bulk.

The dosage forms deseribed above are able to dissolve
rapidly in the month of the patient, with a minimum of grit
or other organoleptically unplessant species. Moreover,
because the dosage forms are hard and have Tow friability
they can be bandled and packaged like other, nonrapidly
dissolving dosage forms.

Therefore, in another aspect of the present invention,
there is provided a method of making a packaged, orally

- dissolvable dosage form. The method includes the steps oft

() formiog a mixture including an active ingredient and
2 matrix including & nondirect compression filler and a
Iubricant;

(b) compressing the mixture {o form a plurality of hard,
compressed, rapidly disintegrable dosage forms fnclnd-
jng the active ingredient distributed in the oraily dis-
solvable matrix; and

(c) storing the dosage forms in bulk prior to packaging. Tn
a preferred embodiment, the dosage forms are thea
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packaged in a Tumen of a package such that there is at
leas! one per package. In a preforred particularly pre-
ferred embodiment, (he dosage forms are then pack-
aged in & lumen of a package such that there more than
one per package. Direct compression is the preferred
metbiod of forming the dosage forms,

There is also provided hereby an openable and recloseable
package containing a plurality of hard, compressed, rapidly
dissolving tablets adapted for direct oral dosing as described
above,

DETAILED DESCRIPTION OF PREFERRED
EMBODBMENT

The present invention is directed to a hard, compressed,
rapidly dissolvable dosage form adapted for direct oral
dosing. The dosage form includes an active ingredient often
in the form of a protected particls, and a matrix. The matrix
includes a nondirect compression filler and a lubricant,
alihough, it may include other ingredients as weil. The
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dosage form is adapted to rapidly dissolve in the mouth of 4,

a patient. Yet, it has a friability of about 2% or less when
tested according to the U.S.P. Generally, the dosage form
will also have a hardness of at Jeast about 15-20 Newtons.
Not only does the dosage form dissolve quickly, it doss so
in a way that provides z positive organoleptic sensation to
the patient. In particular, the dosage form dissolves with a
minimum of unpleasant grit which is tactilely very incon-
* sistent with organcleptic sensation of the dosage form.
“Dosage form,” in accordance with the present invention,
inchudes tablets and “slugged cores” nsed in capsules or
caplets {a hybrid tablet/capsule). “Dissolvable,” should be
understood as describing the action of the dosage form as it
is held in the mouth. In this case, the dosage form gots
contivucusly smailer in a process which is conceptually
analogous to meliing. While the dosage form may also
disintegrale into smaller picces to some extent, particulardy
where a relatively greater amount of a wicking agent or
effervescent disintegrant is used, or where the dosage form
is chewed, that is not its principal mechanism. The majority
of the matrix material ackiaily dissolves into the saliva while
the tablet is in the patients mouth. Edeally, before a patient
acmally swallows the tablet, substantially all of the rapidly
waler-soluble components of the matrix have actually dis-
solved. Moreover, the amount of rapidly water-soluble
ingredients in each dosage form is maximized in accordance
with the present invention, Tn this way, as well as in others
as described bersin, dosage forms in accordance with the
present invention are distinguishable from the disintegrable
tablets commonly described in the prior att, such as those
described in, for example, those of Cousins et al,, US. Pat.
No. 5464,632. “Rapidly dissolve{able)” means that the
rapidly water-soluble ingredients will dissolve sufficiently to
allow ingestion as a nongritty solwtion or shury in 90
seconds or less, preferably 60 seconds or less and most
preferably 45 seconds or less. The rapid dissolution of the
dosage form, as well as its composilion are designed to
minimize the gritty, sandy feel of conventional disinteprable
tablets. By minimizing the degree of disintegration during
the dissolution of the dosage form, one can avoid adding to
the unpleasant organoleptic sensation of grit.
“Water-soluble” in accordance with the present invention
has its usnal meaning. However, “repidly water-soluble”
means that the ingredient in question will dissolve in a time
frame which is consistent with ihe objects of the fnvention.
For example, a very fine grained or powdered sugar known
as a nondirect compression sugar may be used as a filler in
the malsix of the present invention. This materal, in part
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because of its chernical composition and in part because of
its fine particle size, will dissolve readily in the mouth in a
mater of seconds once it is wetted by saliva. Not only does
this mean that it can coniribute to the speed at which the
dosage form will dissolve, it also means that while the
paticnt is holding the dissolving dosage form in his or her
mouih, the filler will not contribute a “gritty” or “sandy”
textare thus adversely affecting the organoleptic sensation of
taking the dosage form. In contrast, direct compression
versions of the same sugar are usually granulated and treated
to make them larger and better for compaction. While these
sugars are water-soluble, they may not be solubilized
quickly enough. As a result, they can contribute to the gritty
or sandy texture of the dosage form as it dissolves. Disso-
Iution time in the moutk can be measured by cbserving the
dissofution: time of the tablet in water at about 37° C, The
tablet is immersed in the water withont forcible agitation or
with minimal agitation. The dissclution lime is the time from
immersion fo substantially complete dissolution of the rap-
idly water-soluble ingredients of the tablet as determiued by
visual observation.

To further improve the organoleptic qualitics of the dos-
age forms of the present invention, the amount of nonrapidly
dissolvable, i.e., nonrapidly water-solible materials used is
minimized as much as possible. Ideally, the onty nonrapidly
dissolving species would be the active Ingredient, particu-
larly when in protected particle form, and the lubricant. The
use of a Fapidly water-soluble active ingredient, in a mon-
protecied form, for example, can further improve the orga-
noleplic properties by further reducing a potential source of
gril, A wicking agent may also be used, although, such
agents would generally not qualify as rapidly dissolvable
under the circumstance. Bowever, if used at all, the amount
of wicking agent used in accordance with the present
invention is controlled t¢ minimize its impact. Rapidly
waler-soluble means that the material will be dissolved
within about 45 seconds of being wetted with saliva and/or
the material must be at least “scluble” purswant to US.E
XXM, page 10, (1995).

Note thal in the context of the present invention, disso-
lution relaies to water-soluble ingredients only. A coated
active ingredient is often not water-soluble at all and thus the
tablet never completely dissolves. However, because of the
high content of rapidly water-soluble ingredients in accor-
dance with the present invention most of thal which is
water-soluble generally dissolves within the disintegration
time of the tablet. Thus, for the same loading of a coated
active ingredient, telatively less grit will be present at the
time that the tablet has disintegrated,

The active imgredient can include pharmaceutical
ingredients, vitamins, minerals and dietary supplements.
Pharmaceutical ingredients may inchude, without Limitation,
antacids, analgesics, anti-inflammatories, antipyrctics
antibiotics, amtimicrobials, laxatives, anorexics,
antibistamines, antiasthmatics, antidinretics, antiflatucnts,
antimigraine agents, biologicals, antispaspodics, sedatives,
antihyperactives, antikypertensives, tranquilizers,
decongestants, beta blockers and combinations thereof. Also
encompassed by the terms “active ingredient(s),” “pharma-
ceutical ingredient(s)” and “active agents”™ are the drugs and
pharmaceutically active ingredients described in Mantelle,
U.S. Pat. No. 5,234,957, in columns 18 through 21. That text
of Mantelle is hereby incorporated by reference.

As used in this disclosure, the term “vilamin® refers lo
trace organic substances that are required in the dist. For the
purposes of the present invention, the ferm “vitarnin(s)”
includes, withont limitation, thiamin, rfboflavin, nicotinic
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acid, pantothenic acid, pyridoxine, biotin, folic acid, vitamin
B, ,, lipoic acid, ascorbie acid, vitamin A, vitamin D, vitamin
E and vitamin K. Also included within the term “vitamin”
are the coenzymes thereof. Coenzymes are specific chemical
forms of vitamins, Coenzymes include thiamine pyrophos-
phates (TPP}, favin mononucleotide (FMM), flavin adenine
dinucleotive (FAD), Nicotinamide adenine dinucleotide
(NAD), Nicotinamide adenine dinucleotide phosphate
(NADP), Coenzyme A (CoA), pyridoxal phosphate,
biocytin, tetrahydrofolic acid, coenzymes B,,, lipoyllysine,
11-cis-retinal, and 1,25-dihydroxycholecaleifersl. The term
“witamin(s)” also includes choline, carnitine, and alpha,
beta, and gamma carofenes,

The tern “mineral” refess to inorganic substances, metals,
and the like required in the buman dist. Thus, the term
“mineral” as used herein includes, without limitation,
calcium, (calcium carbonate), iron, zine, selenjum, copper,
iodine, magnesinm, phosphorus, chromivm and the like, and
mixtures thereof. The term “dietary supplement” as used
herein means a subsiance which has ag appreciable nutd-
tional effect when administered in small amounts, Dictary
supplements include, without Limitation, such ingredients as
bee pollen, bram, wheat germ, kelp, cod liver oil, ginseng,
and fish oils, amino-acids, proteins and mixiures thereof. As
will be appreciated, dietary supplemenis may incorporaie
vitamins and minerals.

In general, the amouat of aclive inpredient incorporated in
each tablet or dosage form may be selected according to
known prnciples of pharmacy. An effective amount of
pharmaceutical ingredient is specifically contemplated. By
the term “effective amount,” it is understood that, with
respect, to for example, pharmaceuticals, a “pharmaceuti-
cally effective amounl” is conlemplated. A “pharmaceuti-
cally effective amount” is the amount or quastity of 2 drug
or pharmaceutically active sibstance which is sufficient to
elicit the required or desired therapeutic response, or in other
words, the amount which is sufficient to eficit an appreciable
biclogice! response when administered to a patient. As used
with reference to a vitamin or mineral, the term “effective
amount™ means an amount at least about 10% of the United
States Recommended Daily Allowance (“RDA") of that
particular imgrediemt for a patient. For example, if an
intended ingredient is vitamin C, then an effective amount of
vitamin C would inclade an amonnt of vitamin € sufficient
to provide 10% or more of the RDA. Typically, where the
tablet includes a mineral or vitamin, it will incorporate
higher amounts, preferably about 100% or more of the
applicable RDA.

The amount of active ingredient used can vary greatly. Of
course, the size of the dosage form, the requirements of other
ingredients, and the mumber of, for example, tablets which
constitute 8 single dose will 2l impact the upper limit on the
amount of pharmacologically active ingredient which cas be
used. However, penerally, the active ingredient is provided
in an amount of between greater than zero and about 80% by
weight of the finished 1ablet and, more preferably, in a range
of between greater than zero apd about 60% by weight
thereof. Put in other terms, the active ingredient can be
included in an amount of between about 1 microgram to
about 2 grams, and more preferably between about 0.01 and
about 1000 milligrams per dosage form, i.c., per tablet.

The active ingredient can be provided direcily, particu-
iarly when it does not have a particenlarly objectionable taste,
ie., a taste which can not be masked by traditional measures
such as the use of sweeteners, flavors and the like. In fact,
there may be partienlar advantages to using bulk active
ingredients in this fashion when the active ingredient is
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rapidly water-soluble. As discussed hegein, the higher the
level of rapidly water-soluble ingredients, the greater the
fmprovement in the rate of dissclution and the crgancleptic
feel of the dosage form in the month of the patient.

However, the aclive ingredient is preferably in a particle,
gramiar, microgranular or crystalline form protected by 2
prateciive matesial, This protective material can be an
adsorbate, a2 microgranule such as disclosed in Sparks et al.,
U.S. Pat. No. 4,940,588, or a coating which forms micro-
capsules and/or micropariicles as described in, without
Kmitation, Wehling et al,, U.S. Pat, No. 5,178,878. Combi-
nations of these are also contemplated, i.e., & coated adsor-
bate. In addition, protection can be provided by aggiomera-
fion or the formation of a matrix as is conventional. The
dosage forms of the present invention may also include a
phurality of different active agents each protecied by a.
different means.

The protective materials used in accordance with the
preseat invention may include any of the polymers conven-
tionally utilized in the formation of microparticles, malrix-
lype microparticles and microcapsules, Among these are
cellulosic materials such as natarally occumring cellulose and
synthetic cellulose derivatives; acrylic polymers and vinyl
polymers. Other simple pelymers include proteinaceous
materials such as gelatin, polypeptides and natural and
synthetic shellacs and waxes. Protective polymers may aiso
include ethylcellulose, methyleslintose, carboxymethyl cel-
Tulose and acrylic resin material sold under the registered
trademark EUDRAGIT by Rhone Pharma GmbH of
Weiterstadt, Germany.

Generally, when a coating is used, it is preferred that the
coating be used in at least about 5 percent based on the
weight of the resulting particles. More preferable, the coat-
ing should constifwie at least about 10 percent by weight of
the particle. The upper limit of protective coaling material
used is generally less critical, except that where a rapid
release of the active ingredient is desired, the amount of
coating malerial should not be so great that the coating
material impedes 1be release profile of the active agent or
pharmaceutical ingredient when ingested. Thus, it may be
possible to use greater than 100 perceat of the weight of the
core, thereby providing a relatively thick coating. Generally,
however, no more than about 96 percent of the weight of the
particle {drug an coating) will be coating material and, more
preferably, no more 1han about 75 percent of the weight of
the particulate will be coating. Desczibed ancther way, the
protective material is gegerally provided in an amount of
between about 5 and sbout 96% by weight of the protected
particle. More preferably, the amount is provided in a range
of between about 5 and about 75% by weight based on the
weight of the active protected ingredient, Of course, the use
of coatings to provide for a sustained or controlled release
may change these requirements, See Barry et al, U.S. Pat.
No. 5,055,306, the text of which is hereby incorporated by
reference and a copy is attached,

Particles formed from the active ingredients in accordance
with the present inveniion may range in size from a few
microns to as much as 1,500 microns. The lower limit of the
size is not important, provided integrity is not compromised,
Particles should generelly not be larger than 1,200 microns
and preferably be no larger than 850 microns, Of course, the
larger the particles, the greater the Impact on the organo-
leptic feel of the formulation once the dosage form dis-
solves.

Particles in accordance with the present invention gener-
ally refate lo discrete particles conlaining an aclive ingred:-
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ent and a coating protective material, if any. Particles may be
a discrete granular material which has been independently
and substaptially {greater than about 90% of the pasticks
completely coated) coated with a coating material.

OF course, when coated particles are produced, it is
preforred that each individual wnit of active ingredient,
whether in the form of a liquid, a granule, or a powder, be
substantially completely coated, In the case of, for example,
extended releass or sustained release microparticles, (also
referred 10 as controlled release, delayed release or medified
release), providing such complste coating helps ensure the
desited level and type of release. When using an encapsulant
or a coating 1o assist in taste-masking, complete coating
helps ensure that the tastebuds of a patient aze not exposed
to the objectionable-testing material. The more suceessful
and complete the coating the better, in terms of #is intended
properties. When, for example, rapid-release enteric coat-
ings arc used, substantially complets coating of encapsula-
tion helps ensure that the active ingredicnt is not exposed 1o
moisture or acid in the stomach. Thereafter, once the encap-
sulated drag reaches the infestines, the coating can, for
example, disintegrate or rapidly dissolve such that it pro-
vides minimal interference with the normal dissolution
profile of the dmg when compared to the uncoated drug. In
this aspect of the present invention, however, the term
particle also inclndes a crystalling or granular base material
which has been imperfectly coated such that some or all of
the particles are not completely coated with the protective
material. Also aseful in accordance with the present inven-
tion and falling within the scope of the term particle, are
agglomerate matrices whereby an agglomerats is dispersed
in a wet coating materia] which is fater broken up, ground or
milled. The result may be incompletely coated particles or
particles which are stuck together with the coaling malterial
serving as the glue.

For example, under cerlain circumstagces, the use of an
agglomerats matrix will provide adequate tzste-masking
and/or adequate protection of the active ingredient.
Altematively, the use of a matrix and/or agglomeratcs may
sufficiently slow the rate of relcase of the active ingredient
so as to allow il to be a sustained release formmulation. In
addition to the coating materials just described, varions
other additives, such as, for example, cross linkers, pore-
formers, swelling agents, solubility modifiers, glidants, plas-
ticizers and the like, may be included within the coating or
protective material.

Ingredients and methods for making particles, including
microcapsiles, coated graoules, agglomerates, etc., are well-
known in the art and all such methods are contemplated.
Methods of microencapsulation, for example, are deseribed
in the aforementioned Lieberman text, Pharmaceutical Dos-
age Form: Tablets Volume 1, Second Bdition, New York,
1980, at pages 372-376. The disclosure of Lieherman is
hereby incorporated by reference herein. One method taught
in Lieberman is the technique of phase separation or coac-
ervation which involves processing three mutually immis-
cible phases, one containing the pharmaceutical ingredient,
another containing the protective coating materisl and 2
third containing a liquid vehicle used only in the mannfac-
turing phase. The three phases are mixed and the protective
matesial phase deposits by absorption on the pharmaceutical
ingredient phase. After this sicp, the profective material
phase is converted fo 2 substantially solid form by cross-
linking or by removal of solvent from this phase.

Other common fechnigues may be used for forming
matrix-type particles wherein the pharmaceutical ingredient
is dispersed in the protective material. For example, the
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phammacentical ingredient and a solution of & polymeric
protective material may be sprayed 1o form droplets and
contacted with 4 gas sich as hot air so as lo remove the
solvent from the droplets. Such a mixture may also be dried
to a solid and then commiouted to form the particles.
Alternatively, the mixture of the pharmaceutical ingredient
and polymeric solution may be mixed with an immiscible
tiquid phase and the solvent may be removed through this
phase, The mixing stcp may include emulsification of the
phase bearing the pharmacentical ingredient and the protec-
five material in the jmmiscible liquid phase. Preferably, 2
spray coafing or coacervation coating technically may be
used.

Sustained release in accordance with the present invention
means that the active ingredient is released Into the blood-
stoear in a manper which is intentionally slower than the
bioavailability of the same drug if administered in 2 nom-
sustained released form such as in bulk, Generally, 2 drug
will exhibit at least a 25% decrease in its rate of absorption
bioavailability relative to the vncoated drug. Most
preferably, susiained release formulations are formulations
which administer the active ingredicnt over a period of ten
hours or greater and most preferably, between about 12 and
about 24 hours, All such releass rate control in the formm-
Aations of the present inventinn must come from the patticles
themselves as, ideally, the remainder of the dusage form bas
dissolved.

In contrast, rapid release dosage forms in accordance with
the present invenlion are thase in which the drug is rapidly
teleased from the encapsulant, coating, or other protective
material when desired. To the exlent possible, the effect of
the proteclive material under such circumstances will be
minimal in terms of reducing the normal bioavailability of
the same drug if waprotected. Thus, for example, where &
coating is used o taste mask the objectionable flavor of a
material, it is important that that coating be infact, to the
extent pecessary 1o serve its taste-masking function, while

 the dosage form is in the mouth of (he patient. However,
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once the patient has swallowed there is no Jonger a need fo
protect the (astebuds from the dug. It may be desirable that
the drug be immediately bioavailable. In such a
circumstance, it is desirable for the coating fo either rupture
in order fo release ils contents, dissolve thereby exposing its
contents or allow the gastric jufces in the stomach to
permeate through and dissolve the active ingredient such
that the bicavailability of the coated drug remains, as nearly
as possible, the same as that of the same drug if administered
in an upprotected form, Thus, if a tablet including nonpro-
tected active ingredisnts would need normally to be dosed
every fodr or every six hours, then (he rapid release dosage
form in accordance with the preseat Imvention would also
have to be administered on that same basis. A rapid release
dosage form in accordance with the present invention is one
which disintegrates rapidly in the mouth to form 2 suspen-
sion of particles which, once they clear the mouth, will
release their contents so as not to inierfere with the normat
bioavailabitity of the active ingredient.

Generally, the particles in accordance with the present
invention are provided in an amount of between greater than
zero to about 75% by weight based on the weight of the
finished dosage form. More preferably, the padicles are
provided in an amouni of between greater than zero and
about 60% by weight.

In attempting to balance the various competing objectives
of the dosage forms of the preseni invention, mamely;
compressibility at conventional pressures, hardnesses and
friability {which allow for certain processing and packaging
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advantages) and rapid dissoluticn in {he month, several
traditionally held values witkin the pharmaceutical industry
had to be transpressed. This is most apparent from 1he
composition of the matnx and its effects on these dosage
forms. The matrx includes at least two ingredients: a
nondirect compression filler and a lubricant. The use of both
ingredients, particuiarly in the amounts contemplated, really
sets the present invention apacl. The matrix will assist in
preventing the ruptore of any microcapsules, micropariicles
or other protected active ingredient incorporated therein
during compression. The matrix will also assist in the rapid
dissolution of the dosage form in the mouth, Finally, the
malrix provides a positive organoleptic experience to the
patient.

The type of filler used provides one example of the
uniqueness of the matrix and the dosage forms of the
invention. As illustrated by Cousins et al., it is traditional to
use a direct compression sugar or other highly compressible
fillers when attempting to produce tablets of a certain
hardness and/or friability. However, it wus determined that
the particle sizes of such sugars had a dramatic affect on the
mapner in which the resulting fablets behave and feel in the
mouth. While such sugars will eventually dissolve, because
of their particle size and the processing that was done to
improve thefr compressibility and fluidity, significant ime is
necessary before dissolution is complets. Thus, while the
use of such sugars may allow for the tablet to disintegrate
within the mouth, the result is relatively slow and a rela-
tively high proportion of grit is gencrated. (Grit in the
Cousins ot al. formulation are atiribuiable to the coated
active ingredient, the relatively high proportion of non-
water-soluble excipients such as disintegrants, as well as the
relatively large grained direct compression sugars used.)

Of course, one might expect to be able to overcome this
particular problem by changing the particle size of the direct
compression sugar, such that it will dissolve more quickly.
However, a5 is well known in the pharmaceutical indestry,
decreasing the particle size of the sugar decreases ils com-
pressibility and fuidity. This was thought to undermine the
ability 1o produce uaiformly hard, end nonfriable tablets.
While such smaller particles might dissolve rapidly within
the mouth, they were thought to be difficult, if not
impossible, to compress, particularly at production speeds;
thus, the need for specialized direct compression versions of
these same Sugars.

Therefare, it was surprising to discover that nondirect
compression fillers may in fact be used in the production of
2 hard, nonfriable, directly compressible, yet rapidly
dissolvable, in-mounth dosage form, particularly in an
antomated, commercial production seiting.

Any conventional material can be wsed 2s a filler in
accordance with the present invention, 5o long as it meets
the overall objectives hercof. The filler must be rapidly
dissolvable when a tablet produced from same is placed in
the mouth, This means that the material must be significantly
rapidly water-soluble. In addition, generally, the particle size
of the fitler will be relatively small, particnlarly compared lo
direct compression fillers.

Generally, direct compression excipients, particularly fill-
ers and binders, are specialty excipients. In most cases, they
are common malerials that have been physically modified to
impart greater fnidity and compressibility. In the case of
sugars, such as, for example, dextrose, this generally means
granulstion 1o increase particle size. Direct compression
mannitol, for example, generally has a minimum of at least
about 80% average particle size over 100 microns. Other
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commercially available direct compression manmitols have 2
minimum particle size standard of greater (han 90% over
200 microns, The opposile is true of the fllers in accordance
with the presont invention. Whils direct compression fillers
may have at Jeast 85% of the particles over 100 microos in
size, often 85% of the particles of filler used in the present
invention are significantly under 100 microns. In accordance
with the present invention, average particle size generally
ranges from between about 10 and about 80 microns, and
most preferably, between about 20 o about 65 microns.

Particularly preferred fillers, in accordapce with the
present fnvention are nondirect compression sugars and
sugar alcohols which mest the specifications discussed
above. Such sngars and sugar alcohols include, without
limiiation, dextrose, manaitol, sorbitol, lactose and secrose.
Of course, dextrose, for example, can exist as either a direct
compression sugar, i.e., 8 sugar which has been modified to
increase iis compressibility, or a nondirect compression
sugar.

Generally, the batance of the formulation can be mairix.
Thus the percentage of filler can approach 100%. However,
gencrally, the amonnt of nondirect compression fller useful
in accordance with the present invention ranges froen about
25 to about 959, preferably between about 50 and about
95% and more preferably from about 60 to about 95%. In
conteast, the prior art, as represented by Cousins el al. uses
only up to about 42% of a filler and it is a direct compression
sugar as well.

1t bas also been surprisingly found that when formulating
dosage forms in accordance with the present invention, &
relatively high proportion of lubricant shonld be used when
compared to the prior art. Lubricants, and in particular,
hydrophobic lubricants such as magmesium stearate, are
generally used in an amount of between about 0.25 to about
5%, according to the Handbook of Pharmaceutical Excipi-
ents. However, as Cousins et al. amply demonsirate, when
making & rapidly disintegrable tablet for direct in-mouth
administration, one would seek to minimize the amount of
magnesium stearats or other Jubricant used. These hydro-
phobic lubricants generally interfere with disintegration and
dissolntion. They can also interfere with the compressibility
of the material hindering the ability to make hard, nonfriable
tablets and the like. Not surprisingly, Cousins et al,, who
were secking to make hard tablets that will rapidly
disintegrate, teach the use of an amount of magnesium
stearate which ranges from between about 0.4 to about 0.5%
by weight, ie., at the lower portion of the conventional
range.

Morcover, the generally high level of nondircct compress-
ible filler and the relatively low proportions of disintegrants
nsed (if at all) in accordance with the present invention,
would also lead one to expect to minimize the amount of
Iubricant used, However, it has been found that the amount
of lubricant used can be double, triple or ¢ven quadruple that
proposed fn Cousins et al. Specifically, the amount of
lubricant used can generally range from between about 1 to
about 2.5% by weight, and more preferably between about
1.5 to sbout 2% by weight. Yet, despite the use of this
relatively high rate of lubricant, the formulations in accor-
dance wilh the present invention still cxhibit @ superior
compressibility, hardness, and rapid dizsolution within the
mouth.

Hydrophobic hbricants useful in accordance with the
present invention incinde alkeline stearates, stearic acid,
mineral and vegetable oils, glyceryl behenate and sodium
steary} firnarate. Hydrophilic lubricants can also be used.
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The dosage forms in accordance with the present inven-
tion preferably have 2 hardness of al least about 15 Newions
and are designed to dissolve spontaneously and rapidly in
the mouth of a patient in less than about 90 seconds to
thereby liberate the particles. Preferably the dosage form
will dissolve in less than 60 seconds and even more pref-
erably 45 seconds. This measure of hardress is based on the
use of small tablets of less than abont 0.25 inches in
diameter. A bardness of at least sbout 20 Newtons is
preferred for larger tablets. Most preferably, however, the
dosage forms in accordance with the present invention have
2 harduess of between about 20 and about 50 Newtons and,
more preferably, between about 25 and aboul 45 Newtons.
Most preferably, the tablet will Bave a harduess of about 35
Newtons, Proportionate hardnesses are expected for tablets
of different sizes.

1t is quite surprising, however, that while relatively hard
1ablets ean be produced in accordance with the present
invention (hardnesses of 15-20 Newtons through about 50
Newtons) and despiie the absence of traditionally directly-
compressible fillers, relatively modest compressive force is
required to produce substantially hard tablets in accordance
with the present invention. Cousins et al. tezch compaction
forces of between 16 and 21 kN. Moreover, the minimum
compressive force required for pure tablets of pramular
mannitol, i.¢., a direct compression sugar, is at least 7.35 kN.
However, in accordance with the present invention, rapidly
dissolving 1ablets can be produced using compaction forces
ranging from between about 3 1o about 13 kN, This has
significant advantages in terms of maintaining the structural
integrity of any protective layer which may coat the active
ingredient. Tn addition, it reduces the stress and wear on
tablet-press equipment.

Unexpectedly, the dosage forms in accordance with lhe
present invention will have a friability, as measured by U.S.
Pharmacopoeia 23, 1995, Chap. 1216 entitled “Tablet
Friability,” of less thae about 2% and, more preferably, Jess
than about 1%. Thus, it is possible in accordance with the
present invention to produce fn-mouth, rapidly disintegrable
dosage forms, including those having cffervescent couples,
which have friabilities comparable to those of conventional
tablets. This allows the dosage forms of the present inven-
tion to be produced using traditional high-speed tablet
presses. In addition, the resulting tablets can be stored in
bulk and transporied fo packaging devices using traditional
high-speed conveyors and/or, for example, vibrational con-
veyors.

Another aspect of the present invention is a method of
making a packaged, orally disintegrable tablet or other
dosage form. The method inciudes the steps of forming a
mixture of the active ingredient and the matrix and com-
pressing the mixture to form 2 plurality of hard, compressed,
rapidly disintegrable tablets adapted for direct oral dosing.
Preferably, tablets are formed by “direct compression.”
“Tirect compression” as used herein means that one can
avoid the difficnlty and expense of a wet or dry granulation
prior to compression. The tablets will preferably have a
hardoess of at least about 15 Newtons and will be adapted
to dissolve in the mouth of a patient within about 90 seconds
to liberate the particles. In most formulations, the hardness
may be at least 20 Newtons and the tablet dissolves in 45
seconds or less. Other conventional tableting or slugging
methods kmown in the art are also contemplated. Indeed, any
method in which a mixture of the active ingredient, often in
the form of a protecied particle, and the matrix are com-
pressed into a solid dosage form having the properties
disclosed herein are aceeptable. After tableting or slngging,
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the dosage forms can be packaged in the lumen of a package
or stored in bulk.

One of ths principle advantages of the orally dissolvable
tablets of the present invention is that they can be manu-
factured and stored in drams, buik bins or hoppers, after
tablet compression as is typical for tablets in the pharma-
ceutical industry. This is a property which is not found in
most rapidly orally disintegrable lablets becausc of their
friability. In turn, this attribute provides several significant
advantages, First, with most friable, orally disintegrable
tablets, the sate limiting step in production is the speed at
which the tablets can be individually handlsd and placed in
a profective, usually specially designed, blister-style pack-
age. The tablets are too fragile to withstand the forces
involved in being dumped into the bulk-hopper of a pack-
ager or into some other form of intermediate or long-term
storage vessel. Thus, the speed of production of the tablets
is limited by the rate of packaging.

In accordance with the present invention, however,
because of the relatively low friability and the bardness of
the resulting orally dissolvable tablets, they can be dumped
into a hopper in bulk or car be stored in dmums or other
containers. This allows the manufacturer to complete pro-
duction of the tablets at maximum tableting speed. Fablet
presses can then be dedicated to other products while the
orally disintegrable tablets of the present invention are
packaged as is convenient.

Storing in bulk, in accordance with the invention, does not
mgan that tablets meed to be stored for a long time. The
residence time of tablets as they 2re dumped, in bulk, into
the feed hopper of a high speed packager is contemplated.

The present invention allows for quality conirel of the
tablets before they are packaged. This is of ttemendous
significance to the cost of production. Standard quality
control procedures on orally disintegrable tablets involves
testing the tablets that resalt from the line, ie., tablets that
have already been packaged. If a baich or lot of tablets has
10 be failed, the materials and the packaging may be lost. In
some instances, the cost of the packaging is significantly
higher that the cost of the drug material itself. By unshack-
ling the iablet production and tablet packaging operntions,
one can test the tablets before package and therefore, elimi-
nate the added expense of throwing away perfectly good
packaging.

In addition, because of the relatively low fejability and
hardness of the orally disselvable tablets in accordance with
the present invention, it is possible to provide tablets in less
costly and more cost-effective packaging. Currently, fragile,
orally disintegrable dosage forms must be individually pack-
aged in a very prolective and very expensive blister pack.
However, the tablets of the present invention can be placed
in conventional openable and recloseable multi-tablst
bottles or other similar packaging. Thet is to say that in
accordance with the present invention, it is possible to
provide more than a single dose in the lumen of 2 single,
reopenable and reclosable packege. Not only are such pack-
ages considerably less expensive over the cost of the number
of tablets provided, but they are also far more efficient in
terms of processing. In addition, two-sided foil and other
relatively soft, pliant envelope-type packages may be used
in combination with the tablets in accordance with the
present fnveation. It is not possible o use such packages, or
even less potective blister-packs, with the relatively friable
oraily-disintegrable tablets of the prior art.

In addition, in accordance with the present invention,
conventional tablets feeders can be used to feed the tablets
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into any type of packaging equipment, Not only can the
friable tablets of the prior arl not withstand Iraditional
hoppering or storage, they also cannot withstand the forces
involved in traditional feeding systems. Such systems nor-
mally consist of mechanisms which take bulk random
tablets, capture them, align them, and place them inoto a
package.

This provides a tremendous advantage in terms of the
processability of teblets of the present invention aud also
provides tremendous advantages in terms of capital expen-
ditures, By the use of the present invention, one cao produce
tablets which can be processed through totally conventional
tableting methodologies and using conventional tableting
equipment, This saves thousands to hundreds of thousands
of dollars by removing the need for specialized packaging
and handling equipment. It alsa increasss the through-put of
the tablets in question.

Another surprising aspect of the present invention is its
workability. Cousins et al. uses a direct compression sugar
and takes a mixture of all of its excipients and prepares them
by dry or wet granulation prior to mixing with the active
ingredient. This is a conventional method of improving the
compressibility of materials and is often used even when
direct compression excipients are employed.

However, the formulations of the presenl invention,
despite their use of relatively high amownts of generally
nondirectly compressible fillers, can be formulated using
direct compression. Direct compression involves mixing the
various ingredienis in a mixing vessel and then metéring
them directly into a tablet press whereupon they are pressed
into tablets.

It is also swrprising that, in accordance with the present
invention, rapidly dissolving tablets can be mannfactured
with not only high levels of lubricant, but also that hibricant
blend fimes of 10 to 25 minutes and greater can be used,
However, according to the present invention, blend times of
ten minutes and greater can be used without compromising
compressibility, disintegration and dissolution of the tablets.
In fact; this even improves the flow characteristics of this
materzal.

In summary, it has been found that nondirect compression
fillers, namely powdered macnitol, can be directly
compressed, using lower than expected compression forcss,
at fairly high levels of lubricant and long lubricant blending,
The result is a hard, yet rapidly orally dissolvable tablet.

In accordance with the present invention, the dosage
forms can have apy size comventional in the industry.
However, dosage forms of up to about 2.54 centimeters or
1 inch, are generally preferable. It is also preferred that
{ablets produced have gencrally convex surfaces. Applicants
have found that, by insuring that the tablet in question has
as few sharp edges as possible, it is also possible 10 help
retard the dusting or break-up of the tablets in accordance
with the preseat invention, particularly during bandfing and
shipping. Other shapes which retard the formation of sharp
edges are also specifically contemplated hereby.

In addition to the ingredicnts previously discussed, the
matrix may also include wicking agents, oneffervescent
disintegrants and effervescent disintegrents. Wicking agents
are compositions which are capable of drawing water up into
the dosage form. They help transport moistire inte the
interior of the dosage form. In thai way the dosage form can
dissolve from the inside, as well as from the cuiside.

Any chemical which ean funciion to transport moisturs as
discnssed abave can be considered a wicking agent. Wicking
agents include a number of traditional noneffervescent dis-
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integration agents. These include, for example, microcrys-
talline cellulose {(AVICEL PH 200, AVICEL PH 101),
Ac-Di-Sol (Croscarmelose Sodfum) and PVP-XL {a
crasslinked polyvinylpyrmolidone); starches and modified
starches, polymers, and gum such as arabic and xamihan.
Hydroxyalkyl cellulose such as hydroxymethylcellulose,
hydrozypropylcellulose and
bydroxyopropylmethyleelnlose, as well as compounds such
a5 carbopol may be used as well.

The conventional range of noneffervescent disintegrant
agents used in conventional tablets can be as high as 20%.
However, generally, he amount of dismiegration agent uwsed
rangss from befween about 2 and about 5%, according to the
Handbook of Pharmaceutical Excipients. Understandably,
however, when 2 rapidly disintegrating dosage form is
envisioned, the relative proportion of disintegration agent
vsed will be increased. Cousins ct al., for exampie, requires
from sbout 6.1 to about 13.3% reticulated PVP, as described
in its various examples.

In accordance with the preferred embodiments of the
present invenition, the amount of wicking agents used ranges
from between 2 to about 12% and preferably from between
2 1o about 5%. This is surprising as tablets containing the
same amount of the same materizls nsed as disintegration
agents normally exhibit disintegration times on the order of
tens of minutes. In accordance with the preferred embodi-
ments of the present invention, dissolution occnrs in under
90 seconds and most preferably 1mder 45 seconds, This also
underscores fhe fact that while there may be some incidental
disintegration due to the inclusion of these elements, their
principle effect in the formulations of the present invention
is that of a wicking agent.

1t is also possible, of course, to include noncifervescont
disintegrants which may pot act to wick moisture, if desir-
gble. In either event, it is preferable to use either repidly
water-soluble, noneffervescent disintegranis or wicking
agents andfor to minimize the use of generally non-water-
soluble wicking agents or moneffervescent disintegrants.
Noorapidly dissolvable, nonrapidly water-soluble elements
if used in sufficient quantity, can adversely affect the onga-
noleptic propertiss of the tablets as they dissolve within the
mouth and therefore should be minimized, Of course, wick-
ing agents or noneffervescent disintegrants which are repidly
water-soluble as discussed herein can be used in greater
quantity and they will not add to the grittiness of the
formulation during dissolution. Preferred wicking agents in
aceordance with the present invention include crosslinked
PVP, although, the amounts of these must be controlled as
they are not rapidly water-sohuble.

In addition, it may be desirable to use an effervescent
couple, in combination with the other recited ingredients to
improve the disintegration profile, the organcleptic proper-
ties of the material and the like. Preferably, the effervescent
couple i provided in an amount of between about 0.5 and
about 50%, and more preferably, between about 3 and about
15% by weight, based on the weight of the finished tablet.
It is particularly preferred that sufficient effervescent male-
rial b provided such that the evolved ges is less than about
30 cm®, upon exposure to an aqueons environment.

The temm “effervescent couple” includes compouads
which evolve gas. The preferred eifervescent conple evolve
gas by means of a chemical reaction which takes place upon
expasure of the effervescent disintegration couple 1o water
and/or to saliva in the mouth. This reaction is most often the
result of the reaction of a souble acid source and an alkali
monohydrogencarbonate of other carbonate source. The




Case 1:08-cv-00886-LPS Document 1 Filed 11/25/08 Page 33 of 38 PagelD #: 33

US 6,221,392 B1

15

reaction of thess two general compouads produces carbon
dioxide gas upon contact with waler or saliva. Such water-
aclivated muaterials must be kept in 2 generally anhydrous
state and with Httle or no absorbed moisture or in a stable
hydrated form, since exposure to water will prematurely
disiniegrate the tablet. The acid sources may be any which
are safe for human consumption and may generally include
food acids, acid and hydeite antacids such as, for example:
citric, tartaric, malie, fumaric, adipic, and succinics. Car-
bonate sgurces include dry solid carbonate and bicarbomate

salt snch as, preferably, sodinm bicarbonate, sodium 10

carbonate, potassium bicarbonate and potassium carbonate,
magnesium carbonate and the like. Reactants which evolve
oxygen or other gasscs and whick are safe for human
consumption are aiso included.

In the case of the orally dissolvable tablets in accordance .

with the present invertion, it is prefermmed that both the
amount znd the lype of disintegration agent, ¢ither efferves-
cent or poneffervescent, or the combination thereof be
provided sufficient in a contralled amount such that the
tablet provides a pleasan! organoleptic sensation in the
mouth of the patient. I some instances, the patient should
be able to perceive a distinet sensation of fizzing or bubbling
as the tablet disinlegrates in the mouth. In general, the tolal
amount of wicking agents, nonefervescent disintegrants and
effervescent disinlegrants should ramge from 0-50%.

However, it should be emphasized that the forrulations of .

the present invention will dissolve rapidly and theeefore, the
need for disintegrating agents is minimal. As illustrated in
the examples, appropriate hardness, friability and dissolu-
Hon iimes can be obtained even without effervescent disin-
tegrants or high quantities of wicking agents.

‘The use of a nondirect compression filler eliminates the
peed for many conventional processing steps such as granu-
lation and/or the meed to purchase more expensive pre-
granulated, compressible fillers. At the same time, the resull-
ing dosage form is a balance of performance and stability. It
is robust enough to be conventionally procluced using direct
compression. It is robust enongh to be stored or packaged in
bulk. Yet, it rapidly dissolves in the mouth while minimizing
the unpleasant feel of conventional disintegrating tablets to
the extent possible.

This last point bears further emphasis, by the use of 4@

nondirect compression fillers, by maximizing the quantity of
rapidly dissolving, rapidly water-soluble ingredients and by
the use of a relatively high Iubricant content, dosage forms
can be produced which can dissolve rapidly yet are robust as
described herein. The difference between dissoluiion and
disintegration is not a trivial one. Conveptional disintegrat-
ing tablets may disintegrate in 45 seconds or less. However,
because of the relatively high content of non-water-soluble
and monrapidly water-sofuble components, what remains is
material which cannot dissolve or has noi dissolved. In
contrast, and in aceardance with the present invention, all of
the rapidly water-soluble materials have dissolved leaving a
relatively small percentage of nondisselved and/or dissolv-
able material.

The following patents are hereby incorporated by: Cous-
ibs et al.,, U.S. Pat. No, 5,464,632; Chavkin, U.3. Pat. No.
4,613,497, Howell, US. Pal. No. 3,962,417, Cooper, GB
3,160; Spaiks et aL, ULS. Pat. No. 4,940,588; Wehling et al.,
U.8. Pat. No. 5,178,878; Bolt et al,, U.S. Pat. No. 5,225,197;
and Barry et al., ULS. Pat. No. 5,055,306, These patents
describe various active ingredients, excipients and general
methods of making particles and dosage forms and they are
included for that reason.

EXAMPLES

Example 1 55

80 mg APAP {acetaminophea), using Nu-Tab Compress-
ible Sugar (sucrose) as filler:

30

50

85
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Formuha: Croated APAP (20% 15.4%
Compressible Sugar 54.3%
Effervescence 4%
Sweetencr 4.6%
Glidant 0.3%
Labricank 1.5%
Wicking Agent 5%
Flavor 3.8%
Color 0.3%
Tota! 650 mg total

tablet weight

Tablets were produced using a direct compression method
as follows: All of the material, except the Iubricant were
weighed and blended for a period of between about 30 and
about 50 minutes. Thereafter, the Jubricant was added and
the mixture was blended for an additional 5 to 15 minutes.
The blend was then tableted on a conventional 6 or 16 stage
rotating tablet press at 25-30 revolutions per minute. Tablets
were compressed using an average compression force of
1036 kN—the average ejection force was 184.5 N. The
average in-vitro disintegration time was 727.8 seconds and
friability was 0.87%. The result was a slowly disintegrating
tablet and an unpleasant, gritty organoleptic experience for
the patients.

The following procedure was followed fo determine
in-vitro disintegzation of tablets. A constant temperature
watet bath was tumed on and allowed to eqnilibrate lo 37°
C. 150 mL of DI water was placed in 8 oz. clear plastic cups,
which jn turn were placed in the constant temperature water
bath. The watér in the cups was allowed to equilibrate to 37°
C., checking with a thermometer. Then, one tablet was
placed in a cup and & stopwatch was started simuliancously.
Disintegration was complete when the tablet had broken
apart and only water-insoluble or nonrapidly waier-soluble
particles remained. When the tablet had rcached the
endpaint, the timer was stopped. Average and % RSD were
calculated, In-vivo disintegration of Hard Tablets was mea-
sured as follows: Tablets were placed in the mouth and are
sicked or moved around with the tongue, (Tablets are not
chewed.) The tablet disintegration endpoint occurs wher the
body of the tablet has disintegrated into particles. The degree
of dissolution at that point involved a consideration of the
organoleptic properties of the amount of remaining particles.

Example 2

8¢ mg APAP using FINLAC DC (ditect compression
Lactitol) as filler:

Foromla: Costed APAP 134%
FINLAC DC 64.3%
Efferveacence 4%
Sweelener 4.6%
Glidact 1.3%
Lubricant 15%
“Wicking Agent 5%
Flavor 38%
Color 0.3%
Total 650 mp tolal tehiet

weight

These tablets were produced as described in Example 1
and were compressed using an average compression force of
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7.68 kN—ihe average ejection force was 162.1 N. The
average in-vitro disintegration time was 100.2 seconds and
frizbility was 0.99%. The result was a slowly disinteprating
tablet and an unpleasant, gritty organoleptic experience for
the patients.

Example 3

80 mg APAP using Sorbitol Instant Pharma (direct com-
pression sorbito}) as filler: -

Formula; Conted APAR 15.4%
Sorbito] Instant 64.3%
Phanna
Effervessence 4%
Sweetener 4.6%
Glidant 0.3%
Labicant 1.5%
‘Wickdng Agent 5%
Flavor 3.8%
Color Q.3%
Total 650 mg totel tabiet

weight

These tablets were produced as described in Example 1
and were compressed using an average compression fores of
5.65 kN—the average ejection force was 122.3 N. The
average in-vilro disintegration time was 227.2 seconds and
friability was 1.14%. The result was a slowly disintegrating
tablet and an unpleasant, gritty organoleptic expericnce for
the patients.

Example 4

Coated Pamscatamiol Powder (78.2%) 15.7%
Powdesd Mannitol {ron-direct 64.0%
compression angar), USP

Sodium Bicarbonate, Wo. 1 USP 2.3%

Citric Acid, Anhydrous Fins L7%

Gramlar USP

Axlificial sweetener, Dried 4.6%

Wicking Ageat 5.8%

Glidant 0.3%
Magnesium Stearate, NP 1.5%

Anlificial Flaver 38%

Artificial Color 3.3%

650.0  mg Tolaj
tablet weight

Two differcnt batches of these lableis were produced. In
the first batch, tablets were produced as described in
Example 1. The resulting isblets had a hardness of 35
Newtons and a friability of 1.8%. The average in-viiro
disintegration time was 36 scconds. The sccond batch was
produced as described in Example 1. The average in-vitro
disiniegration ime was 44 scconds and the tablets had 2
hardness of 50 Newtons and a friability of 0.5%. The resolt
was a fast dissolving tablet wilh 3 minimum of gt and a
pleasant organcleptic experience.
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Example 5
Psendoephedroe HCI/Chlorphenirmine Maleate;
e

Foromla: Coated 5%
Psendoephedrine
HACL (40% coated)
Conted 2%

Beniramine

Malsat: (0%
coatad)
Powdezed Mannitcl TS%
Effervescence 4%
Sweetener 48%
Glidemt 0.3%
Microtryatalline 2%
Cellulpse
Lubricant 15%
Wicking Agent 348%
Flavor 24%
Colar 0.3%
Tatat

500 mg total tablet
weight

These tablets were produced as described in Example 1
and compressed with an average force of 9.38 kN (38N
hardness), and average ejection force of 212.2N. The tablets
disintegrated in 22.83 seconds in vitro and 2030 scconds in
vivo. At that time, most, if not all of the rapidly water-
soluble ingredients {>shont 75%) had dissolved. Friability
was 1.37%.

Example 6

Cimetidine Tablets, 14"

Formmla: Coatad 225%
Clmetidine {32%
Pewdered 602%
Mannitol
Effervescenca 3%
Sweetener 5%
‘Wicking Agent 6%
Glidant ¢3%
Lubricant 15%
Flavor 0.5%
Total 650 mg total tablet

weight

These tablets were produced as described in Example 1
and were compressed witk an average force of 8.52 N
(430} hardness, and an average gjection force of 215.6N.
The tablets disintegrated in 26.31 seconds in vitro and 20~-30
seconds in vivo. Friability was 1.12%.

Example 7

Acetaminophen, %"

Coated APAP 313%

(20% conting
fewel)

Formula:
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~continued
Powdezed 45.6%
Mamnito!
Effervescence 4% 5
Sweetener 3%
Microerystalline 2%
Cellulose
Glidant 0.3%
Lubricant 1.5%
‘Wicking Agent 5.8% 10
Flavor 0.5%
Total 1,000 mg total wmhlel
weipht
15
These tablets were preduced as described in Example 1
and were compressed with an average force of 12,13 EN
{approx. 831V hardness), and bad 2n average ejection force of
286.4N. The tablets disintegrated in 23.42 seconds in vitro
and 30-40 seconds in vivo. Friability was 0.82%. 20
Example 8
80 mg APAP, %"
25
Formmla: Coated APAP 15.4%
(20% couted)
Powdered 66.6%
Mannitol
Citrfe Acid 17% 30
Sweetsner 4.5%
Glidant 0.3%
Lubricant 15%
Wicking Agent 58%
Flavor 3.8%
Color 0.3% 35
Total 650 mg total tablet-

weight

These lablets produced as described in Example 1 and 40

were compressed with an average force of 10.27 kN (40N
hardness) and had an average ejection force of 223.87N, The
tablets disintegrated in 20.42 seconds in vitro and in 20-30
seconds in vivo. The friability was 1.0%. It should be noted
thaf the above formulation, while having a hardness of 40 45
Newtons and a friability of 1%. Disintegraticn and indeed,
dissolution oceurred in between 20 and 30 seconds, withont
the use of en effervescent disintegrant.

Example 9 50
APAP coated with 10% Eudragit—3%" hard tablet--
target hardness is 95N4/~10N.
55
Formula: Cozted 944 mg
Acetaminoplken (10%
coating factor)
Aspariame 50 ;g
Disintegmnt 8 mg
Lubsfeant 5 mg 60
Flavor 12 mg
Total

1100 mg tota! tablet
weight

Tablets were compressed using an average compression
force of 23.28 kN (109N Hardness) and had an average

20
ejection force of 802.8N. Disintegration time in vitro was
43,90 seconds in vivo was preater than 40 seconds. Friability
was not measured. Tablets tasted terrible and were extremely

gritry-

Example 10,  Coaled APAP (7% costed 530 mg
with sthyleelinlose)
Cotnpressible Sugar 160 mg
Microerystalline 90 mg
Cellalois
Crospovidone 60 mg
Sodic 50 mg
Carbocymethylzlinlose
Silicon Driexide 6 mg
Lubricanl 4 mg
Sweelener 25 mg
Flaver 15 mg
Maguesinm Teisilicate 50 mg
Tatal 950 myg lotal

ablel weight

Tablets were compressed using an average compression
force of 35.68 kN (101N Hardness) and had an average
ejection force of 362.8N, Disintegration time in vitro was
65.59 seconds.

Examples 9 and 10 are very similar to the formulations
described in the Cousins et al. patent discussed herein. These
examples illustrate many of the advantages of the present
invention. First, it should be noted that in both cases, the
relative proportion of rapidly water-seluble materials was
minimal, Thus, wher these tablels disintegrate, the patient is
1eft with a mouth full of particulate materials which must be
swallowed, rather than a shury or solution as would result
from the present invention. At very least, the present inven-
tion would minimize the level of particulate and grit.
Second, while the formulations of examples 9 and 10 could
disintegrate in about 45 and about 65 seconds respectively,
the formulations of the present invention as fllustrated in the
examples 4-8 were able to dissolve in 40 seconds or less,
often in about 20 seconds, Finally, the content of the matrix,
both ip terms of direct versus mondirect compression
materials, as well as the percentage of disintegrants wsed in
accordance with the Cousins et al. formulation, were con-
siderably higher, adding to the unpleasant grilty feel of the
disintegrated formulation. The invention ninimizes this and,
where possible, the only gritiiness is a result of the coated
aclive material and a relatively mincr percentage of otber
excipients.

We claim:

1. A hard, compressed, rapidly dissolvable dosage form
adapted for direct oral dosing comprising: an active ingre-
diedt and a matrix including 2 nondirect compression filler
and a Inbricant, said dosage form beinp adapted to rapidly
dissalve i the mouth of & patient and thereby Liberate said
active ingredient, and having a friability of about 2% or less
when tested according to the US.P.

* ¥ ¥
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UNTTED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION
PATENTNO. :6,221,392B1 Page 1 of 2
DATED : Apuil 24, 2001

INVENTOR(S) : Khankar et al.

it is certfiied that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 1
Line 67, “require” should read - requires -

Column 2,
Line 30, “The particle would the” should read — The particle would include the --.

Column 3,
Line 4, “that there more than” should read -- that there are more than =,

Line 41, “patients mouth” should read — patient’s mouth —.

Column 6,
Line 44, “(drug an coating)” should read -- (drug and coating) -

Column 9.
Line 30, “are” should read — is —.

Colurm 12,
Line 41, “higher that the” should read - higher than the —.

Colunm 14,

Line 62, “couple evolve” should read - couple evolves —.

Colunm 16,

Line 16, “lubricant were” should read -« lubricant, was --,
Line 42, “and are” should read — and were --.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. :6,221,392B1 Page2of 2

DATED : April 24, 2001
INVENTOR(S) : Khankari et al,

1t Is certified that eror appears In the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 19
Line 40, “These tablets produced” should read - These tablets were produced --.

Signed and Sealed this

Eighth Day of January, 2002

Arres:

JAMES E, ROGAN
Anesting Officer Director of the United States Pateni and Trademark Office
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Disclaimer
6,221,392—Rsjendra K. Khankaii, Maple Grove; John Hontz, Plymouth; Sara J, Chastain, Maple Grove; Lea
Katzner, Eden Prairie, all of MN, RAPIDLY DISSOLVING ROBUST DOSAGE FORM. Patent dated Apr
24, 2001. Disclaimer fled Apr. 25, 2006, by the assignee, Cima Labs Inc.

The term of this patent, subsequent to the term of patent number 6,024,981 has been disclaimed.
(Oficial Gazette December 25, 2007)




	Plaintiff CIMA is a corporation organized and existing under the laws of Delaware, having its principal place of business at 7325 Aspen Lane, Brooklyn Park, Minnesota 55428.

	Plaintiff Azur Pharma Limited is a limited company organized and existing under the laws of Ireland, having a principal place of business at 45 Fitzwilliam Square, Dublin 2, Ireland.

	Plaintiff Azur Pharma International III Limited is a limited liability company organized and existing under the laws of Bermuda, having a principal place of business at Clarendon House, 2 Church Street, Hamilton, Bermuda HM11.

	Upon information and belief, defendant Novel Laboratories, Inc. is a corporation organized and existing under the laws of Delaware, having its principal place of business at 400 Campus Drive, Somerset, NJ 08873.

	Upon information and belief, Novel Laboratories, Inc. manufactures numerous generic drugs for sale and use throughout the United States, including in this judicial district, itself and through its affiliates.

	This is a civil action for patent infringement arising under the Patent Laws of the United States, 35 U.S.C. § 1 et seq.  

	This Court has jurisdiction over the subject matter of this action pursuant to 28 U.S.C. §§ 1331, 1338(a), 2201 and 2202.

	Novel is subject to personal jurisdiction in this judicial district by virtue of, inter alia, its incorporation under the laws of Delaware, its conduct of business in this State, its purposeful availment of the rights and benefits of Delaware law and its systematic and continuous contacts with the State.

	Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391(b) and/or (c) and/or 1400(b).

	On February 15, 2000, the United States Patent and Trademark Office issued U.S. Patent No. 6,024,981, entitled ﬁRapidly Dissolving Robust Dosage Formﬂ (the ﬁ™981 patentﬂ).  A copy of the ™981 patent is attached as Exhibit A.

	An ex parte reexamination of the ™981 patent was requested on or about August 22, 2005 (Control No. 90/007,684), and reexamination was ordered on or about October 7, 2005.  A second ex parte reexamination of the ™981 patent was filed on or about September 7, 2006 (Control No. 90/008,133), and reexamination was ordered on or about September 28, 2006.  The two ex parte reexaminations of the ™981 patent were consolidated on or about January 8, 2007.

	With respect to the ‚981 reexamination, a final Office Action was issued by the patent examiner on July 6, 2007.  CIMA filed a response to that Office Action on September 6, 2007. On December 5, 2007, CIMA filed a Notice of Appeal and supporting brief traversing the patent examiner™s final office action.  The patent examiner filed an Answer to CIMA™s brief on March 20, 2008, and CIMA filed its Reply brief on May 20, 2008.  CIMA has also requested oral argument before the Board of Patent Appeals and Interferences (ﬁBPAIﬂ).

	By way of assignment from the original inventors, CIMA owns all rights, title and interest in and to the ™981 patent, including the right to sue and recover for patent infringement.

	On April 24, 2001, the United States Patent and Trademark Office issued U.S. Patent No. 6,221,392, entitled ﬁRapidly Dissolving Robust Dosage Formﬂ (the ﬁ™392 patentﬂ).  A copy of the ™392 patent is attached as Exhibit B.

	An inter partes reexamination of the ™392 patent was filed on July 28, 2006 (Control No. 95/000,160) by KV Pharmaceutical, and reexamination was ordered on or about September 13, 2006.

	With regard to the inter partes reexamination of the ™392 patent, the patent examiner issued an office action on September 18, 2007.  On October 18, 2007, CIMA responded to the examiner™s office action and subsequently, on November 23, 2007, KV Pharmaceutical filed an additional response.  On April 10, 2008 the patent examiner issued a Right of Appeal Notice.  On May 29, 2008, CIMA filed a Notice of Appeal, and on July 29, 2008, CIMA filed its Appeal Brief.  On August 29, 2008, KV Pharmaceutical filed a Respondent™s brief.

	By way of assignment from the original inventors, CIMA owns all rights, title and interest in and to the ™392 patent, including the right to sue and recover for patent infringement.

	Azur Pharma Limited is the exclusive licensee to the ™981 and ™392 patents for clozapine orally disintegrating tablets in the United States.  Under the exclusive license, CIMA manufactures FAZACLOŽ, a clozapine product, for Azur.  As the licensee of the ‚981 and ‚392 patents with regard to products containing various amounts of clozapine, Azur Pharma Limited has standing to sue Novel for patent infringement.

	The ™981 patent and ™392 patent (sometimes collectively referred to as the ﬁpatents in suitﬂ) are listed, by Azur International III Limited, holder of NDA No. 21-590, in a publication known as the Orange Book (formally entitled Approved Drug Products with Therapeutic Equivalence Evaluations) as covering FAZACLOŽ, clozapine orally disintegrating tablets in 12.5 mg, 25 mg and 100 mg dosages.  As holder of NDA No. 21-590 covering FAZACLOŽ, clozapine orally disintegrating tablets in 12.5 mg, 25 mg and 100 mg dosages, Azur International III Limited has standing to sue Novel for patent infringement.   

	Upon information and belief, Novel submitted to the United States Food and Drug Administration (ﬁFDAﬂ) Abbreviated New Drug Application (ﬁANDAﬂ) No. 90-657 under the Federal Food, Drug and Cosmetic Act, 21 U.S.C. § 355(j).  Through this ANDA, Novel seeks the approval of the FDA necessary to engage in the commercial manufacture, use, offer for sale and sale of generic versions of clozapine orally disintegrating tablets in 12.5 mg, 25 mg and 100 mg dosages.  ANDA No. 90-657 specifically seeks FDA approval of the proposed generic versions prior to the expiration of the patents in suit.

	No earlier than October 16, 2008, Plaintiffs received a letter from Novel notifying them that ANDA No. 90-657 containing a Paragraph IV Certification had been submitted to the FDA (ﬁParagraph IV Notice Letterﬂ).  The Paragraph IV Notice Letter and, upon information and belief, ANDA No. 90-657, allege that the ™981 patent and the ™392 patent are invalid, unenforceable and/or will not be infringed by the manufacture, use or sale of the generic versions of clozapine orally disintegrating products for which Novel seeks FDA approval.

	Plaintiffs have commenced this action within forty-five (45) days of receipt of the Paragraph IV Notice Letter.

	Plaintiffs repeat and reallege each and every allegation contained in the foregoing paragraphs as though fully set forth herein.

	Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant™s submission of ANDA No. 90-657 to the FDA constitutes infringement of the ™981 patent under 35 U.S.C. § 271(e)(2)(A).  

	Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant™s manufacture, use, offer for sale and/or sale (including in Delaware) of its proposed generic versions for which Defendant seeks approval from the FDA under ANDA No. 90-657 will infringe, contribute to the infringement of and induce the infringement of one or more of the claims of the ™981 patent.

	Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant was aware at the time of submission of ANDA No. 90-657 and continues to be aware that the proposed generic versions for which Defendant seeks approval from the FDA under ANDA No. 90-657, if approved, will be made, used and/or sold (including in Delaware) in contravention of Plaintiffs™ rights in and to the ™981 patent.

	Upon information and belief and subject to F.R.C.P. 11(b)(3), the conduct by Novel renders this case ﬁexceptionalﬂ as described in 35 U.S.C. § 285.

	Plaintiffs will be irreparably harmed if the infringing activities of Novel in relation to the ™981 patent are not enjoined by this Court.  Plaintiffs do not have an adequate remedy at law.

	Plaintiffs repeat and reallege each and every allegation contained in the foregoing paragraphs as though fully set forth herein.

	Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant™s submission of ANDA No. 90-657 to the FDA constitutes infringement of the ™392 patent under 35 U.S.C. § 271(e)(2)(A).  

	Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant™s manufacture, use, offer for sale and/or sale (including in Delaware) of its proposed generic versions for which Defendant seeks approval from the FDA under ANDA No. 90-657 will infringe, contribute to the infringement of and induce the infringement of one or more of the claims of the ™392 patent.

	Upon information and belief and subject to F.R.C.P. 11(b)(3), Defendant was aware at the time of submission of ANDA No. 90-657 and continues to be aware that the proposed generic versions for which Defendant seeks approval from the FDA under ANDA No. 90-657, if approved, will be made, used and/or sold (including in Delaware) in contravention of Plaintiffs™ rights in and to the ™392 patent.

	Upon information and belief and subject to F.R.C.P. 11(b)(3), the conduct by Novel renders this case ﬁexceptionalﬂ as described in 35 U.S.C. § 285.

	Plaintiffs will be irreparably harmed if the infringing activities of Novel in relation to the ™392 patent are not enjoined by this Court.  Plaintiffs do not have an adequate remedy at law.

	A judgment that Defendant has infringed the patents in suit by submission of ANDA No. 90-657 and that the manufacture, use, offer for sale or sale of the generic versions proposed by Defendant to the FDA in ANDA No. 90-657, if marketed, would infringe, induce or contribute to the infringement of the patents in suit;

	An order pursuant to 35 U.S.C. § 271(e)(4)(A) decreeing the effective date of any approval of ANDA No. 90-657 be subsequent to the date of the last to expire of the patents in suit;

	A preliminary and permanent injunction pursuant to 35 U.S.C. § 271(e)(4)(B) prohibiting Novel, its officers, agents, attorneys, and employees and those acting in active concert or participation with any of them, from engaging in the commercial manufacture, use, offer for sale, sale or importation of the generic versions proposed by Defendant to the FDA in ANDA No. 90-657 or any other product that infringes, induces or contributes to the infringement of one or more of any of the claims in the patents in suit prior to expiration, including any extensions;

	Monetary relief and damages, including damages for willful infringement, pursuant to 35 U.S.C. § 284, if the Defendant commercially manufacture, use, offer for sale or sell the generic versions proposed by Defendant to the FDA in ANDA No. 90-657 or any other product that infringes, induces or contributes to the infringement of one or more of any of the claims in the patents in suit prior to expiration, including any extensions;

	A declaration that this case is exceptional under 35 U.S.C. § 271(e)(4)(C) and 35 U.S.C. § 285 and an award of attorneys™ fees, costs and expenses to Plaintiffs;

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




