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CALCITONIN SUPPOSITORY FORMULATIONS

BACKGROUND OF THE INVENTION

1. Field of the Invention
- The present invention relates to a novel method of
administering calcitonin to patients and to formulations
adapted for rectal and vaginal administration. More
particularly, the present invention relates to calcitonin-
containing pharmaceutical formulations containing
therein caprylic acid monoglyceride which promotes
absorption of calcitonin and thereby enhances its bi-
oavailability.
2. Description of the Prior Art
The method of administration of pharmaceutically
active calcitonin is predominantly by injection, al-
though efforts were made in the prior art to use other

modes of administration. While administration by injec-

tion is acceptable for short-term therapy, administration
by injection to patients in need of long-term calcitonin
therapy has serious problems. Not only is it costly to
patients to have physicians do the administration for
extended periods of time, but it is'also painful and incon-
venient. Nor can calcitonin be given orally to patients
since oral administration will result in degradation of
calcitonin.

Recently, the prior art has found that calcitonin may
also be administered via the rectal route; however, it
was also found that certain absorption promoters en-
hance absorption of calcitonin through the rectal mu-
cosa and as such may be used to advantage in calcitonin
suppositories. Absorption promoters that provided in-
creased absorption include certain surface active agents,
amino acid derivatives, and certain nonsurfactant ad-
juvenants, such as, ethylacetoacetate, dimethylethox-
ymethylenemalonate, sodium salicylate and the like.

SUMMARY OF THE INVENTION

This invention relates to a suppository formulation
comprising: from about 0.0004% w/w to about 0.20%
w/w, and preferably from about 0.005% w/w to about
0.05% w/w of calcitonin having a potency of about 25
to 6,000 IU/mg of peptide or higher as hereinafter de-
fined; from about 2.5% w/w to about 50.0% w/w and
preferably from about 10% w/w to about 40% w/w of
caprylic acid monoglyceride and a pharmaceutically
acceptable suppository vehicle. The invention also re-
lates to a method for increasing the absorption of calci-
tonin through the rectal and/or vaginal mucosa by
utilizing caprylic acid monoglyceride in the suppository
formulations. Hereinafter the invention will be de-
scribed with reference to rectal administration; how-
ever, it is to be noted that, vaginal administration is
intended to be covered as well.

According to the invention, there is also provided a
method for the treatment of human patients suffering
from diseases of hyperparathyroidism, idiopathic hy-
percalcemia of infancy, Paget’s disease, vitamin D in-
toxication, or osteolytic bone metastases. Said diseases
are characterized by hypercalcemia and high phosphate
concentrations dnd their treatment is effected by de-
creasing serum calcium and phosphate concentrations
in the blood by rectal application of a calcitonin con-
taining composition to effect control of said diseases by
transmucosal action.

The term calcitonin as used herein means not only
polypeptides having a structure corresponding to one of
the naturally occurring hormones, and which may be
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naturally or synthetically produced, but also analogs
thereof and related synthetic peptides having calcitonin
activity.

DETAILED DESCRIPTION OF THE
INVENTION

In accordance with the present invention, supposi-
tory pharmaceutical formulations are provided in
which caprylic acid monoglyceride is incorporated for
enhancing the absorption of calcitonin through the
rectal mucosa. The composition of the formulations are
described hereunder.

Calcitonin

Calcitonin is a polypeptide hormone involved in the
control of calcium metabolism in the body. All known
natural calcitonin peptides contain an amino acid se-
quence of 32 amino acids, of which the seven. at the
amino terminal end of the peptide chain are held in a
cyclic configuration by a sulphur or carbon bridge and
the carboxyl terminal residue consists of proline amide.
The natural calcitonins include the salmon, eel, bovin,
porcine, ovine, rat and human calcitonins. The detailed
structure within the peptide chain of the hormone var-
ies among different species and while the hormones, and
their derivatives and analogues found in various species
are of interest for use in the present invention, salmon
calcitonin is of special interest in view of its relatively
hydrophobic character and its stability. Salmon calcito-
nin has the following formula:

[
H—Cys—Ser—Asn—Leu—Ser—Thr—Cys— Val~—Leu—
| 2 3 4 5 6 7 8 9

Gly=—Lys—Leu—Ser—GIn—Glu—Leu~~His=-Lys—Leu— . cq\ (/‘ \VV n'n a

10 ! 12 13 14 15 16 1718 19

Gln=Thr—Tyr—Pro—Arg—Thr—Asn—Thr—Gly—
0 2 22023 24 25 22 21 28

Ser—Gly—Thr— Pro—NH3
29 30 31 32

In U.S. Pat. Nos. 3,926,938, 4,062,815, 3,929,758,
4,033,940, 4,336,187, 4,388,235, 4,391,747 and 4,401,593
are disclosed improved synthesis of calcitonins includ-
ing the salmon calcitonin referred to above.

Human, salmon and porcine calcitonins have been
available for therapeutic use for several years. For ex-
ample, synthetic salmon calcitonin is marketed by Ar-
mour Pharmaceutical Co. under the tradename CAL-
CIMAR in a sterile, lyophilized form reconstitutable for
subcutaneous or intravascular injection for the treat-
ment of bone diseases. ‘

The level of hypocalcemic activity of calcitonins
varies from species to species Salmon and chicken calci-
tonin have a potency of about 4,000 to 6,000 MCR
(Medical Research Council) U/mg peptide; eel calcito-
nin about 2,000 to 4,000 MRC U/mg peptide; rat 400
MRC U/mg; while beef, sheep, hog and man about 100
to 200 MRC U/mg peptide.

Calcitonin used by the present invention may be ob-
tained from Armour Pharmaceutical Co., from natural
sources, or by synthetic routes known in the art. The
synthesis can be performed by classical peptide synthe-
sis as well as by solid phase synthesis.

10+
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-continued
«~Thr~Tyr—Pro~= Arg=Thr— Asn—Thr—Gly~Ser—Gly—
20 25

~—Thr—Pro~—(C=0)—NH).
30

28 Na-Propionyl, 1,7-Di-Alanine, Des-19-Leucine
Calcitonin having the following structure:

CH3—CH;—(C=0)-Hn-
Ala—Ser— Asn—Leu—Ser=Thr—Ala—Val—Leu—
1 5

—Gly—Lys—Leu—Ser—GIn—Glu—Leu—His—Lys—Glin~—
10 15

«Thr—Tyr—Pro— Arg==Thr~~Asn—Thr—Gly—Ser—Gly—
20 25

= Thr—Pro—(C=0)—NH;.
30

Caprylic Acid Monoglyceride

Absorption.of calcitonin through the rectal mucosa is
enhanced by the presence of caprylic acid monoglycer-
ide in the formulations of the present invention.” Ca-
prylic acid monoglyceride or glyceryl caprylate may be
obtained by using a state-of-the-art method of prepara-
tion, or it may be obtained from commercial suppliers,
such as Dynamit Nobel under the tradename Imwitor

S

10

20

25

308, which contains a mixture of mono-, di- and triglyc-

erides of caprylic acid with a typical ratio of 60:30:10.
As used in connection with the specification and claims
of the present invention, the term caprylic acid mono-
glyceride will be used to denote the commercially sup-
plied mixture of mono-, di-and triglycerides of caprylic
acid.

The Suppository Vehicle

The biologically/pharmacologically active calcito-
nin, as hereinbefore defined, and caprylic acid mono-
glyceride are formulated with a suppository vehicle
adapted for rectal administration.

The suppository vehicle comprises a suppository base
and certain adjuvenants and additives suitable for mak-
ing such, formulations. The suppository base may be an
aqueous or a fatty base material, the latter being pre-
ferred mainly for ease of formulation and administra-
tion. The fatty base material for use in the present inven-
tion includes: fatty oils and fats, such as cocoa butter,
palm oil, coconut oil, lard; waxes, such as lanolin and
vasoline; fatty acids, such as, oleic-, stearic-, and lauric
acids. We prefer to use a suppository base consisting
essentially of polyethylene glycols or mixtures of mono-
, di-, and triglycerides of fatty acids of Cio to Cyp chain
length. These are obtainable as polyethylene glycol
1,000-8,000 (PEG =polymer of ethylene oxide, mol.
wt. 1,000-8,000); cocoa butter, NF (fat obtained from
the roasted seed of Theobroma cacao); Suppocire AIX
(semi-synthetic glycerides with ethoxylated fatty acid

40

45

esters containing 95% mono-, di- and triglycerides and |

5% polysorbate 65); Witepsol S 55 (semi-synthetic glyc-
erides with ethoxylated fatty acid esters containing 98%

65

mono-, di- and triglycerides and 2% PEG25 - cetyl -

stearyl alcohol) and Witepsol E75, supplied by Dynamit

12

Nobel, which is glyceryl esters of saturated fatty acids
of chain length Cjo-Ci3s.

The preparations of the present invention may also
contain other additives, such as antioxidants, stabilizers,
viscosity builders, preservatives, and the like. The con-
centration of these additives may vary according to the
particular additive used and the desired result sought
The use of the kind and concentration of additives are
well within the ability of the skilled artisan.

We contemplate three methods by which calcitonin
can be incorporated into the suppository system,
namely, by the use of: (1) a buffer system, (2) a gelatm
stabilizer and (3) a bulking agent.

(1) According to this method, a buffer system is used
as a carrier for the calcitonin which provides stability
for the same and facilitates its admixture with the sup-
pository vehicle.

The buffer system of the present invention preferably
contains a sodium or potassium phospliate/phosphoric
acid buffer or a sodium or potassium acetate/acetic acid
buffer or a sodium or potassium citrate/citric acid
buffer in the range of 0.01 M to 0.5M and preferably in
the range of 0.05 M to 0.2 M. The pH range of these
buffers are between 2 0 to 8.0. This concentration was
found effective to provide stability of the dissolved
calcitonin in the vehicle.

(2) According to this method the stabilizer system
contains from about 1 to about 32% w/w of a gelatin
hydrolized in a 0.9% w/w sodium chloride solution or
in purified water. The pH range of the stabilizer system
is between 2.0 to 8.0. This stabilizer system has been
found very effective in providing stability to the dis-
solved calcitonin.

(3) According to this method, a lyophilized or dry
mixed bulking agent is used as a carrier for calcitonin.
The ratio-of calcitonin to the bulking powder is about
10 to 60,000 IU per mg. Examples of bulking agents
include, but are not limited to, gelatin, methionine, dex-
trose, sucrose, mannitol, sorbitol, lactose, methyl cellu-
lose, povidone, sodium chloride and sodium acetate.

Preparation of the Formulations

In general the preparation of the formulations of the
present invention is as follows: the absorption promoter
is melted with the suppository base; antioxidants, such
as BHA (btiylated hydroxyanisole, USP) and BHT
(butylated hydroxytoluene, USP) are added thereto and
dissolved thereby forming the suppository vehicle; cal-
citonin is dissolved in a buffer solution or a stabilizer
system or homogenously distributed in a bulk powder
mix and is blended with the suppository vehicle; and the
formulation is then poured into suitable suppository
molds and allowed to solidify.

Ingredients and amounts contemplated by the present
invention are shown in the general Formulas A, B and
C.

Ingredient Quantity in mg

General Formula A

Calcitonin 25-6,000 L.U. 0.006-3.0
0.005-1.0M Acectate buffer, 1-100 pl
Imwitor 308 37.58-750
BHA 0.015-1.5
BHT . 0.015-1.5
Witepsol S $5 or Suppocire AIX or 1,500
PEG 1.000-8.000 Qs Ad

General Formula B
Calcitonin 25-6.000 I.U. 0.006-3.0
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EXAMPLE 11
Ingredient Quantity
Calcitonin® in a 20% solution of gelatin 0.1 mg
hydrolized in 0.9% sodium chloride vehicle,
pH adjusted 10 3.2 with HCI, 25 pli/g
suppository base
Imwitor 308 600 mg
BHA 0.15 mg
BHT 0.15 mg
Suppovire AIX QS Ad . 1500 mg

*1.7.Di-Alanine. 8-glycine, Des-19-Leucine Calcitonin
 EXAMPLE 12

Ingredient Quantity
Bovine Calcitonin 400 1.U. in a 329% solution 0.1 mg
ol gelatin hydrolized in purified water
vehicle. pH adjusted to 3.2 with HCI, 25 pl/g
suppository base
Imwitor 308 75 mg
BHA 0.15 mg
BHT 0.15 mg
Suppocire AIX QS Ad 1500 mg

EXAMPLE 13
Ingredient Quantity
Culcitonin® in a 10% solution of gelatin 0.1 mg
hydrolized in 0.9 sodium chloride vehicle,
pH wdjusted to 3.2 with HCI, 25 pl/g
stppoNitory base
Imwitor 308 . 750 mg
BHA Q.15 mg
BHT 0.15 mg
Witepsal § 55 1500 mg

“Nee I pienyl 17-DisAlanine, Dese 19-Leucine Caleitonin

Suppository formulations of the present invention
were tested for hypocalcemic effect according to the
following procedure:

Non-promoter and promoter containing salmon calci-
tonin suppositories were administered rectally into rats
and the rectums were sealed to avoid expulsion of the

" suppositories. Blood samples were analyzed for serum

calcium levels at base line, 1, 2, 3 and 4 hours and per-
cent serum calcium level depressions from base line
values were calculated and expressed as hypocalcemic
response. Reduction of serum calcium levels from base
line is a measure of salmon calcitonin activity.

Results obtained are illustrated in Table 1. The formu-
lation used is that described in Example 5 with varying
amounts of Imwitor 308.

TABLE I

Effect of Promoter (Imwitor 308) in
Rectally Adminisiered SCT Suppository 1o Rats

% Hypocalcemic Effect

Imwitor % (Post Administration)
in Suppository 1 Hour 2 Hour 3 Hour 4 Hour
0 19 18 13! 9
2.5 23 16 3 2
5.0 28 25 15 8
10.0 26 34 38 32
25.0 26 34 35 34
50.0 28 35 » 35

While only certain embodiments of our invention
have been described in specific detail, it will be apparent
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to those skilled in the art that many other specific em-
bodiments may be practiced and many changes may be
made all within the spirit of the invention and the scope
of the appended claims.

What we claim is:

1. A suppository composition for rectal or vaginal
administration comprising: from about 0.0004% w/w to
about 0.200% w/w of a polypeptide having calcitonin
activity (as hereinbefore defined); from about 2.5%
w/w to about 50.0% w/w of caprylic acid monoglycer-
ide; and suppository base selected from the group con-
sisting of mixtures of polyethylene glycols or mixtures
of mono-, di- and triglycerides of Cg to Cyo chain
length.

2. The suppository composition of claim 1 wherein
said polypeptide is salmon calcitonin.

3. The suppository composition of claim 1 wherein
said polypeptide is an analog of salmon calcitonin.

4. The suppository composition of claim 1 wherein
said. polypeptide is selected from the group consisting
of eel, bovin, porcine, ovine, rat, chicken, and human
calcitonins.

5. The suppository composition of claim 1 wherein
said polypeptide is obtained from natural sources.

6. The suppository composition of claim 1 wherein
said polypeptide is obtained by a synthetic route.

7. The suppository composition of claim 1 wherein
said polypeptide is selected from the group consisting
about 10,000 international units per mg of polypeptide.

8. A method for enhancing absorption, through the
rectal or vaginal mucosal membranes, of a polypeptide
having calcitonin activity comprising: adding from
about 2.5% w/w to about 50.0% w/w of caprylic acid
monoglyceride to a composition comprising 0.0004%
w/w t0 0.200% w/w of a polypeptide having calcitonin
activity and a pharmaceutically acceptable suppository
vehicle in a quantity sufficient to make weight.

9. A method for the treatment of a patient suffering
from diseases of hyperparathyroidism, idiopathic hy-
percalcemia of infancy, Paget’s disease, vitamin D in-
toxication, or osteolytic bone metastases, said diseases
characterized by hypercalcemia and high phosphate

- concentrations in the blood of said patient comprising:
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administering to said patient in need of such treatment
to effect control of at.least one of said diseases an effec-
tive amount of the composition of claim 1.

10. A suppository composition for rectal or vaginal
administration comprising: from about 0.005% w/w to
about 0.05% w/w of a polypeptide having calcitonin
activity; from about 10% w/w to about 40% w/w of a
caprylic acid monoglyceride; and a pharmaccutically
acceptable suppository vehicle in a quantity to make
weight.

11. The suppository composition of claim 10 wherein
said polypeptide is [N-alpha-X, 1,7 Di-Alanine (8-Y)
Des-19-Leucine]) calcitonin, wherein X is H, free amino’
or acyl-amino wherein acyl is derived from a carboxylic
acid having 1-10 carbon atoms, L-lactic acid or half
amide of malonic, succinic, glutaric, or adipic acids; and
Y is L-valine, glycine, L-methionine, L-alanine, L-leu-
cine or L-isoleucine.

12. The suppository composition of claim 10 wherein
said polypeptide is: [N-alpha-X, 1,7-Di Alanine, Des-19-
Leucine] calcitonin, wherein X is an acyl derived from
carboxylic acid having 1-5 carbon atoms.

13. THe suppository composition of claim 10 wherein
said polypeptide is:
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[57] ABSTRACT
A pharmaceutical composition in the form of a substantially

amorphous solid solution comprising an antifungal com-
pound of the formula I:

®

i o

\N/N\
<)

—N/—\N4®—x~>\ T/ )y
\__/ \t

wherein: X is F; and R, is
CH,

OH
HyC

or an ester or ether of said compound of Formula I; and a
soluble or insoluble polymer such as: povidone or
crospovidone, wherein the ratio of said compound (o said
polymer is about 1:3 to about 1:6 is disclosed.

2 Claims, No Drawings
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SOLID SOLUTION OF AN ANTIFUNGAL
AGENT WITH ENHANCED
BIOAVAILABILITY

This application claims the benefit of U.S. Provisional
Application Ser. No. 60/020,699 filed Jun. 28, 1996.

BACKGROUND OF THE INVENTION

This invention relates to pharmaceutical compositions in
the form of a substantially amorphous composition of matter
comprising a tetrahydrofuran azole antifungal (as well as
esters and cthers thereof) and a polymer used as a polymer
matrix.

WO 95/17407, published Jun. 29, 1995, discloses tetrahy-
rofuran antifungal compounds of Formula (I):

o

o

NN
3

Q0

_ S
—N N N T
\_/ =N

wherein: X is independently both F or both Cl, or one X is
independently F and the other is independently Cl; and R, is
a straight or branched chain (C; to Cg) alkyl group substi-
tuted by one or two hydroxy moieties; and ethers or esters
thereof.

WO 95/17407 discloses that examples of suitable com-
posilions of these compounds include solid compositions
such as tablets and capsules. WO 95/17407 discloses that a
solid carrier can be one or more substances which may also
act as diluents, flavoring agents, solubilizers, lubricants,
suspending agents, binders or tablet disintegrating agents; it
can also be an encapsulating material. WO 95/17407 dis-
closcs that in a tablet, the active compound is mixed with a
carrier having the necessary binding properties in suitable
proportions and compacted in the shape and size desired.

The oral bioavailability of active compounds can vary
with the dosage form of the active compound. For example,
it is known that solution dosages and suspcnsions gencrally
give rise to higher bioavailability than capsules or tablets
(see Pharmacokinetics Process and Mathemalics, ACS
Monograph 185, Chapter 5, page 57 (1986), and 1.G. Nairn,
Remington’s Pharmaceutical Sciences, 18th edition (1990)).
However, tablcts and capsules are more convenient dosage
forms, and it would be preferable to have a tablet or capsule
dosage form of an active compound that has good bioavail-
ability.

A pharmaceutical composition of the above described
antifungal compounds that provides enhanced bioavailabil-
ity of the antifungal compounds would be a contribution to
the art. A pharmaceutical composition of the above antifun-
gal compounds that can be manufactured in a tablet or
capsule form that has greater bioavailability than a suspen-
sion would also be a contribution (o the art. This invention
provides these contributions 10 the art. Thus, this invention
overcomes the problem of making active compounds such as
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a tetrahydrofuran azole antifungal that have a very low
aqueous solubility more bioavailable.
SUMMARY OF THE INVENTION

The present invention provides a pharmaceutical compo-
sition comprising a substantially amorphous solid solution,
said solid solution comprising:

(a) a compound of the formula I:

o

wan
o]

NN

—v/_\N—®—h>\ T/
N/ —=n

wherein: X is F; and R, is

Ry

CH,

CH
H;C

or an ester or ether of said compound of Formula I; and

(b) a polymer sclected from the group consisting of:

povidone, crospovidone, hydroxypropyl methylcellulose,
hydroxypropylcellulose, polyethylene oxide, gelatin,
carbomer, carboxymethylcellulose, croscarmellose,
methylcellulose, methacrylic acid copolymer, methacrylate
copolymer, and water soluble salts such as sodium and
ammonium salts of methacrylic acid and methacrylate
copolymers, ccllulose acetate phthalate, bydroxypropylm-
cthylecllulose phthalate and propylene glycol alginate;

wherein the ratio of said compound to said polymer is
about 1:3 to about 1:6.

This invention also provides solid dosage forms compris-
ing the solid solution described above. Solid dosage forms
include tablets, capsules and chewable tablets. Known
excipients can be blended with the solid solution to provide
the desired dosage form. For example, a capsule can contain
the solid solution blended with (a) a disintegrant and a
lubricant, or (b) a disintegrant, a lubricant and a surfactant.
A tablet can contain the solid solution blended with at least
one disintegrant, a lubricant, a surfactant, and a glidant. The
chewable tablet can contain the solid solution blended with
a bulking agent, a lubricant, and if desired an additional
sweelening agent (such as an artificial sweetener), and
suilable flavors.

DETAILED DESCRIPTION OF THE
INVENTION
Unless stated otherwise, wt % is based on the total weight
of the composition such that the sum equals 100 wt %.
Reference to the “compound of Formula I” also includes
reference to esters, e.g. the glycine ester, and ethers of said
compound, unless indicated otherwise.

1



5,972,381

3

‘The term “substantially amorphous solid solution” as
used herein means a homogeneous solution of the antifungal
compound of Formula I in a polymer matrix, wherein the
polymer used as the polymer matrix is (a) soluble polymer
(e.g., povidone) wherein the compound of Formula I and the
soluble polymer form a homogenous matrix or (b) an
insoluble polymer (e.g., crospovidone, wherein the com-
pound of Formula T is molecularly dispersed in the crospovi-
done polymer i.e. matrix).

The term “substantially amorphous” as applied 1o solid
solutions as used hercin means that the solid solutions as
mcasured by x-ray diffraction analysis arc greater than 90%
amorphous i.c., homogencous and consist of a single phase.

The present invention includes esters and cthers of the
compound of formula I.

For amino acid esters, e.g., the glycine ester of the
compound of Formula I, R* represents:

CH,

O—C—C—NH
S H, 2

H4C e

The compound of Formula I is a tetrahydrofuran antifun-
gal compound whose preparation is described in Examples
24 and 32 of WO 95/17407, published 29 Jun. 1995; The
preparation of esters and ethers of the compound of formula
I are described in W095/17407, published 29 Jun. 1995 and
in W0096/38443, published Dec. 5, 1996. The glycine ester
of the compound of Formula I is described in Example 33 of
copending commonly owned Application Ser. No. 08/460,
752 filed on Jun. 2, 1995, U.S. Pat. No. 5,661,151.

The subslantially amorphous solid solutions of the anti-
fungal compound of Formula I may be prepared by dissolv-
ing said antifungal compound and a soluble polymer in a
suitable organic solvent and then removing the solvent to
give a solid solution. Said solid solution is a homogeneous
matrix of the antifungal compound and the polymer. A
preferred pharmaceutical composition contains a solid solu-
tion of the antifungal compound of formula I and povidone.

Altcrnatively, the substantially amorphous solid solutions
of the present invention may be produced by dissolving the
antifungal compound of Formula I in a suitable organic
solvent that will swell an insoluble polymeric matrix, and
then absorbing the resulting solution into the insoluble
polymeric matrix. The solvent is then evaporated from the
resulting mixture. This results in a solid solution that is
substantially, i.e. greater than 90%, in an amorphous statc
wherein. the antifungal compound of formula I is molecu-
larly dispersed in the polymeric matrix.

The preparation of solid solutions from soluble polymers
is 5 well known in the art; see, for example, page 173 in
Kollidon—polyvinylpyrrolidone for the pharmaceutical
industry by BASF.

The preparation of solid solutions from insoluble poly-
meric matrices are also known in the art, and such prepa-
rations are similar to those for drug loading into crosslinked
hydrogels; sce for example, U.S. Pat. No. 4,624,848 and
Lee, PI, Kinetics of Drug Release from Hydrogel Matrices,
Journal of controlled Release, Vol. 11, pages 277 to 288
(1985).

Suitable polymers for use as the polymeric matrix in said
solid solution include soluble and insoluble polymers which
are selecled from the group consisting of povidone,
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crospovidone, hydroxypropyl mcthylccllulosc,
hydroxypropyl-cellulose, polyethylene oxide, gelatin,
carbomer, carboxymethyl-cellulose, croscarmellose,
methylcellulose, methacrylic acid copolymer, ammonio
methacrylate copolymer, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate and propylene gly-
col alginate. Crospovidone and croscarmellose are insoluble
polymers; povidone, hydroxypropylmethylcellulose,
hydroxypropylcellulose, polyethylene oxide, gelatin,
carbomer, carboxymethylcellulose, methylcellulosc, meth-
acrylic acid copolymer, methacrylate copolymer, and water
soluble salts such as sodium and ammonium salts of meth-
acrylic acid and methacrylate copolymers, cellulose acetale
phthalate, hydroxypropylmethylcellulose phthalatc and pro-
pylenc glycol alginate are soluble polymers. All these poly-
mers arc well known in the art. Preferably, povidone or
crospovidone are used; and more preferably, povidone is
uscd.

Povidone represents 1-vinyl-2-pyrrolidinone polymers
(polyvinylpyrrolidone) having a weight average ranging
from about 12,000 to about 150,00. Generally, the povidone
used has a weight average in the range of about 7000 to
about 54,000, with about 28,000 to about 54,000 being
preferred, and about 29,000 to about 44,000 being more
preferred.

Crospovidone represents water-insoluble synthetic cross-
linked homopolymers of N-vinyl-2-pyrrolidinone.
Generally, the crospovidone has a particle size of about 20
4M to about 250 uM, and preferably about 50 uM to aboul
250 uM (see, for example, Kollidon, polyvinylpyrrolidone
for the pharmaceutical industry by BASF).

The ratio of the antifungal compound of Formula I to
polymer is about 1:3 to about 1:6, preferably about 1:3 to
about 1:4, and more preferably 1:4.

The composition comprising the solid solution can,
optionally, further comprise excipients sclected from the
group consisting of: disintegrants, lubricants, surfactants,
glidants, artificial swecteners, bulking agents, colorants and
one or more in flavorants.

Generally, the composition comprising the solid solution
can, optionally, further comprise: about 8 to about 40 wt %
of one or more disintegrants, about 0.5 to about 2 wt % of
one or more lubricants, about 4 to about 10 wt % of one or
more surfactants, about 0.5 to about 5 wt % of one or more
glidants, with about 1 to about 2 wt % being preferred; about
1 to about 10 wt % of one or more artificial sweeleners,
about 40 to about 60 wt % of one or more bulking agents,
about 0.1 to about 10 wt % of onec or more colorants
(coloring agents), and/or about 1 to about 5 wt % of one or
more flavorants (flavoring agents).

The term “disintegrants” is uscd herein means any mate-
rial which is added to pharmaceutical compositions to help
break apart such compositions and release the medicament
therefrom.

Suitable disintegrants are selected from the group con-
sisting of: croscarmellose sodium (a cross-linked polymer of
carboxymethylcellulose sodium, sece NF XVII page 1922
(1990)), crospovidonc, starches, cclluloses, alginates, and
gums. Preferably, the disintegrants are selected from cros-
carmellose sodium or crospovidone. Preferably, croscarmel-
lose sodium is used as the disintegrant in compositions for
capsules. Preferably, crospovidone is used as the disinte-
grant in compressible tablets. Those skilled in the art will
appreciate that it is desirable for compressible tablets to
disintegrate within 30 minutes; therefore, the disintegrant
used preferably resulls in the disintegration of the tablet
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within 30 minutcs. It has been found that disintegrants, such
as croscarmellose sodium and sodium starch glycolate, used
in amounts of less than 30 wt % did not produce tablets
which disintegrated within 30 minutes. It is believed that
significantly higher amounts of such disintegrants would
result in a tablet that disintegrates within 30 minutes.

The term “lubricant” as used herein refers to a substance
added to the dosage form to enable the dosage form, ¢.g., a
tablet, after it has been compressed to release from the mold
or die.

Suitable lubricants include talc, magnesium stearate, cal-
cium stearate, stearic acid, hydrogenated vegetable oils and
the like. Preferably, magnesium stearate is used.

The term “surfactant” as used hercin refers o surface
active agents, especially non-ionic sufactants i.e. a surfac-
tant that lacks a net ionic charge.

Suitable surfactants include polyether glycols such as
Pluronic® F-68 (Poloxamer 188), Pluronic® F87
(Poloxamer 237), Pluronic® F108 (Poloxamer 338), and
Pluronic® F127 (Poloxamer 407). Preferably, Pluronic®
F-68 is used. According to BAST Corporation’s Technical
Bulletin (1995), Pluronic® is a registered tradename for
BASF Corporation’s block copolymers of cthylene oxide
and propylene oxide represented by the chemical structure
HO(C,H,0),(CH,0),(C,H,0),H wherein for: (a) Plu-
ronic® F-68, a is 80 and b is 27; (b) Pluronic® F87, a is 64
and b is 37; (¢) Pluronic® F108, a is 141 and b is 44; and
Pluronic® F127, ais 101 and b is 56. The average molecular
weights for these block copolymers are: (a) Pluronic® F-68,
8400; (b) Pluronic® F87, 7700; (c) Pluronic® F108, 14600;
and Pluronic® F127, 12600.

The term “glidants” as used herein refers to a substance,
such as an anticaking agent, which improves the flow
characleristics of a powder mixture.

Suitable glidants include silicon dioxide and talc.
Preferably, silicon dioxide is uscd.

The term “bulking agent” as used herein refers to sub-
stances (which are also called diluents) that usually make up
the major portion of the composition or dosage form.

Suitable bulking agents include xylitol, mannitol, com-
pressible sugars, lactose, and microcrystalline celluloses.

Preferably, xylito! is used for chewable tablets.

Suitable artificial sweeteners include saccharin, cycla-
mates and asparlame.

If desired known flavorants and known FD & C colorants
can be added to the composition.

The composition comprising the solid solution can be
reconstituted with water for oral administration. In this
dosage form the composition can optionally contain known
sweeteners, flavorants, colorants and bulking agents.

The composition comprising the solid solution can be
produced in solid dosage forms. Solid dosage forms include
capsules (e.g., soft gelatin capsules and hard gelatin
capsules) tablets (including, for example, coated tablets, gel
coated tablets and enteric coated tablets), and chewable
tablets. These dosage forms can be produced by methods
well known in the art—see for example Lachman et al., The
Theory and Practice of Industrial Pharmacy, 2nd Edition,
Lea & Febiger, Philadelphia, pages 321-344 and pages
389-404 (1976).

For capsule dosage forms, the composition comprising
the solid solution generally further comprises disintegrants,
lubricants, and, optionally, surfactants. Thus, a composition
for use in capsules can comprise about 80 to about 90 wi %
of the solid solution , about 8 1o about 20 wt % of one or
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more disintegrants, about 0.5 to about 2 wt % of one or morc
lubricants, and, optionally, about 4 to about 10 wt % of one
or more surfactants.

For c¢xample, a composition for use in a capsule dosage
form comprises: about 80 to about 90 wt % of the solid
solution, about 8 to about 20 wt % of one or more disinte-
grants and about 0.5 to about 2 wt % of onc or more
lubricants.

Another example of a composition for use in a capsule
dosage form is a composition comprising about 80 to about
90 wi % of the solid solution, about 8 to about 15 wi % ol
one or more disintegrants, about (.5 to about 2 wt % of one
or more lubricants, and about 4 to about 10 wt % of one or
more surfactants.

In general, the compositions for capsule dosage forms
contain the solid solution, one disintegrant, one lubricant,
and optionally, one surfactant.

Preferably, the disintegrant in the capsule compositions is
croscarmellose sodium.

For a compressible tablel dosage form the composition
comprising the solid solution generally further comprises
disintegrants, lubricants, surfactants, and glidants. Thus, a
composition for use in compressible tablets can comprise
about 50 to about 70 wt % of the solid solution, about 25 (o
about 40 wt % of onc or more disintegrants, with about 30
to about 40 wt % of one or more disintcgrants being
preferred, about 0.5 to about 2 wt % of one or more
lubricants, about 2 to about 10 wt % of onc or more
surfactants, and about 1 to about 2 wt % of one or more
glidants. Preferably, the disintegrant is crospovidone. More
preferably, the disintegrant is crospovidone in an amount of
about 30 to about 40 wt %. Most preferably, the disintegrant
is crospovidone in an amount of about 25 to about 30 wt %
and another disintegrant (preferably croscarmellose sodium)
is used in amounts of about 5 10 about 10 wt %.

When used as a disintegrant, the crospovidone generally
has a particle size of about 20 uM to about 250 uM, with
about 50 uM to about 250 uM being preferred.

In addition to the disintegrant, the compressible tablet
also preferably comprises one lubricant, one surfactant and
one glidant.

For chewable tablets, the composition generally com-
priscs about 40 to about 60 wt % of the solid solution, about
40 to about 60 wt % of a bulking agent (c.g., a sugar such
as xylitol), and about 0.5 1o about 2 wi % of a lubricant,
optionally about 1 to about 10 wt % of an artificial sweetener
(c.g., sodium saccharin or aspartame), and optionally about
0.1 to about 10 wt % of a colorant.

A preferred composition for tablets comprises: (1) about
62.5 wt % of a sohid solution comprising (a) a compound of
Formula T and (b) povidone, wherein the ratio of said
compound to said polymer is about 1:4; (2) about 6.25 wi %
of croscarmellose sodium (disintegrant); (3) about 25.5 wt
% of crospovidine (disintegrant); (4) about 0.625 wt % of
magnesium slearate (lubricant); (5) about 3.125 wt % of
Pluronic® F-68 (surfactant); and about 2 wt % of silicon
dioxide (glidant). More preferably, the povidone has a
molecular weight of about 29,000 to about 44,000. A pre-
ferred composition is illustrated in Example 13 below.

The examples that follow are intended to exemplify the
claimed invention, and such examples should not be con-
strued as limiting the disclosure or the claimed invention.

In the examples that follow, the compound of formula I
(hereinafter “compound I” or “I”):
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is used; the esters and ethers of I may also be used.

DOSING PROTOCOL FOR DOGS

The formulation (o be tested was administered orally to
male beagle dogs in a single dose (PO, single). The number
of dogs for cach test is indicated by the letter “N” followed
by an-equal sign and a number. Thus, “(N=6)" means the
formulation was administered to six dogs. The total amount
of the compound of Formula [ administered was 200 mg
given as two capsules or tablets containing 100 mg each, or
onc 200 mg tablet. The administered dose (tablet, capsule or
control suspension) was slowly washed down with 25 mL of
water. Blood samples were taken at 0, 30 minutes, 1 hour, 2
hours, 4 hours, 6 hours, 8 hours, 24 hours, 48 hours and 72
hours. Serum for analysis was obtained after clotling, and
centrifugation at 4° C. Scrum samples (one per time point)
were split and stored at -20° C. until bioassayed as
described below.

The feeding schedule for the dogs to be tested was: (1)
between noon and 2 PM on the day before drug adminis-
tration the dogs were fed a half ration of food (15 g/kg); (2)
at about 4 PM of the same day as (1) any uneaten food was
removed; (3) al about 7:30 AM the next day, about I hour
before drug administration, the dogs were fed a half ration
of food (15 glkg); (4) about 1 hour after feeding began
(about 8:30 AM) the uncaten food was removed and the drug
was administered; and (3) after the 4 hour time point after
drug administration the dogs were fed normally.

Dogs that were fasted were not given food beginning 18
hours before drug administration and were fed normally
after the 4 hour time point after drug administration.

Dogs were fed unless otherwise indicated.

BIOAVAILABILITY ASSAY

Samples of dog scrum were collected at selected time
intervals. Proteins from the serum samples were precipitated
with methanol. The supernatants were analyzed by HPLC/
JUYV detection procedure using a high pressure liquid chro-
matograph (C,5 column) equipped with a ultra violet detec-
tor. the C,, ., and AUC (arca under the curve, 0-72 hours)
values were calculated using standard procedures to deter-
mine the bioavailability of the compound in the tested
formulations. The larger the AUC value, the greater the
bioavailability.

A suspension of the compound of Formula I was used as
a conlrol. The control was made by suspending 200 mg of
the compound of formula I'in 4 mL of a 0.4% (wt/v) solution
of methyl cellulose. The 0.4 % methyl cellulose solution was
made by adding 4 grams of methyl cellulose to one liter of
distilled water and heating al about 80° C. with stirring for
about 1% hours. After about 45 minutes (of the 1% hours),
while heating and stirring, 5.6 ml of Tween 80 and 9 grams
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of NaCl were added to the methyl cellulose solution. The
resulting solution was autoclaved at about 121° C. for about
65 minutes at about 15 lbs. of pressure. The autoclaved
solution was cooled for about 30 minutes at room tempera-
turc and then stored at 4° C. Gelling occurs at high
temperatures, but will clarify when cooled. The solution was
stirred or swirled prior to use.

The results of the bioavailability assay are given in terms
of C,, .. ug/mL and AUC ug.hr/mL.

EXAMPLE 1

PREPARATION OF SOLID SOLUTION
Composition:

Ingredient g/batch

Compound (1) 4.0

Povidone K29/32 16.0

Methylenc Chloride 200 mL
Method:

Compound of formula I and the povidone were dissolved
in methylene chloride to form a solution. The solvent was
evaporaled under a hood, and then the residue was dried
under a vacuum. The residue was then reduced to finc
particles by grinding. The residue was then passed through
a 30 mesh screen. The powder was found to be amorphous
by x-ray analysis.

- EXAMPLE 2
PREPARATION OF SOLID SOLUTION
A solid solution was prepared according 1o the procedure
in Example 1 with the exception that the solution was spray
dried using a portable spray drier.

EXAMPLE 3
PREPARATION OF SOLID SOLUTION
A solid solution was prepared according lo the procedure

in Example 2 with the exception that methanol was used as
the solvent instead of methylene chloride.

EXAMPLE 4

PREPARATION OF SOLID SOLUTION
A solid solution was prepared according to the procedure
of Example 1 with the exception that the solution was dried
using a vacuum double drum dryer.
' EXAMPLE 6
PREPARATION OF SOLID SOLUTION
A solid solution was prepared according to the procedure
of Example 4 wit h the exception that methanol was used as
the solvent.
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EXAMPLE 6

PREPARATION OF SOLID SOLLUTION
Composition:

Ingredient g/batch
Compound (I), 4.0
Povidonc K29/32 12.0

Methylene Chloride 200 mL

Method:

Compound (I) and the povidone were dissolved in meth-
ylene chloride to form a solution. The solvent was evapo-
raled under a hood, and then the residue was dried under a
vacuum. The residue was reduced to fine particles by
grinding. The residue was passed through a 30 mesh screen.
The powder was found to be amorphous by x-ray analysis.

EXAMPLE 7

PREPARATION OF SOLID SOLUTION

A solid solution was prepared according to the procedure
in Example 6 with the exception that the solution was spray
dricd using a spray drier.

EXAMPLE 8
PREPARATION OF SOLD SOLUTION

A solid solution was prepared according 1o the procedure
in Example 7 with the exception that methanol was used as
the solvent instead of methylene chloride.

EXAMPLE 9
PREPARATION OF SOLID SOLUTION

A solid solution was prepared according to the procedure
of Examplc 6 with the exception that the solution was dried
using a vacuum double drum dryer.

EXAMPLE 10
PREPARATION OF SOLID SOLUTION

A solid solution was prepared according to the procedure
of Example 9 with the exception thal methanol was used as
the solvent.

EXAMPLE 11

CAPSULE FORMULATION

Composition

Ingredicnt g/balch

Solid Solution ((I):povidone K29/32 = 1:4) 500

Croscarmellose sodium 50

Magnesium Stearate S

Tolal 555
Method:

Asolid solution having a ratio of Compound I to povidone
of 1:4 was prepared by a procedure similar to that of
Example 1. The solid solution and coroscarmellose sodium
were mixed in a mixer for about 10 minutes. A premix was
formed with the magnesium stearate and about an equal
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portion of the mixture. The premix was added to the mixture
and the resulting mixture was further mixed for about 5
minutes. The mixture was encapsulated in No. 0 hard shell
gelatin capsules.

Bioavailability in Dogs:

Bioavailability Capsule of Ex. 11 Control Suspension
Parameters 200 mg Dose (N = 6) 200 mg Dose (N = 8)
Cuax {(teg/mlL) 1.26 0.95
AUC pg * he/mL 60.83 325
EXAMPLE 12
CAPSULE FORMULATION
Composition:
Ingredient mg/capsule
Solid Solution ((I):povidone K29/32 = 1:4) 500
Croscarmellose sodium 50
Pluronic ® F-68 25
Magnesium Stearate 5
Total 580
Mecthod:

A solid solution having a ratio of Compound (I) to
povidone of 1:4 was prepared by a procedure similar to that
of Example 1. The solid solution, croscarmellose sodium
and Pluronic® F-68 werc mixed in a mixer for about 10
minules. A premix of magnesium stearale and an equal
portion of the mixture was formed. The premix was added
to the mixture and the mixturc was further mixed for about
5 minutes. The mixture was encapsulated in No. 0 hard shell
gelatin capsules.

Bioavailability in Dogs:

Control
Suspension Capsule Ex. 12 Capsule Ex. 12
Bioavailability 200 mg Dose 200 mg Dosc 200 mg Dosc
Parameters (N = 12) Fed (N =12) Fed (N = 6) Fasted
Conax (g/mL) 1.55 2.44 1.55
AUC 66.39 97.25 62.83
pg - hr/mL
EXAMPLES 13, 14 AND 15
TABLET FORMULATIONS
Compositions
Ex. 13 Ex. 14 Ex. 15
Ingredient mg/lab mg/lab mg/lab
Solid Solution 500 500 1000
((Iy:povidone K29/32 = 1:4)
Pluronic ® F-68 25 50 50
Silicon dioxide 16 16 32
C iunty 50 50 100
OSPOVIAENC jouve 204 204 408
Magnesium Stearate 5 5 10
Totat 800 825 1600

Method:
The solid solution was prepared by a procedure similar to
that of Example 2. The solid solution was compacted using

NS
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a compactor and milled through an 18 mecsh screen. The
remainder of the excipients, except for the magnesium
stearate, were added and mixed in a suitable mixer for about
15 minutes. A premix of magnesium stearale with an equal
portion of the mixture was made. The premix was added to
the mixture and mixed for about 5 minutes. The resulting
mixture was then compressed into tablets using a single
slation tablet machine.

Bioavailabilitv in Dogs:

Control
Suspension Tablet Ex. 13 Tablet Ex. 1§
Bioavailability 200 mg Dose 200 mg Dose 200 mg Dose
Parameters (N = 24) (N=26) (N = 6)
Caax (g/ml) 1.31 1.81 1.33
AUC 53.41 66.31 56.11
pg + hr/mL
EXAMPLE 16
CHEWABLE TABLET
Composition:
Ingredient mg/tab
Solid Solution ((T):povidone K29/32 = 1:4) 1000
Xylitol 990
Magnesium Stcarate 20
Tolal 2010
Method:

A solid solution, made by procedures similar to that of
Example 2, was mixed with the xylitol in a suitable mixer for
about 10 minutcs to form a mixturc. A premix was made
with the magnesium stearate and an cqual portion of the
mixture. The premix was added to the remainder of the
mixture and mixed further for about 5 minutes. The mixture
was compressed into tablets using a single station tablet
machine.

EXAMPLE 17

SOLID SOLUTION
Composition:
Ingredient g/batch
Compound (T) 10
Crospovidone 40
Mecthylenc Chioride 50 mL
Method:

Compound (I) was dissolved in methylene chloride.
While mixing, the solution of Compound (I) was slowly
added to the crospovidone until all the solution was
absorbed. The resulting solid solution was vacuum dried The
residue was reduced to fine particles by grinding. The
residuc was then passed through a 30 mesh screen. The
powder was found 1o be substantially amorphous by x-ray
analysis.
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EXAMPLE 18

CAPSULE FORMULATION

Composition:
Ingredient mg/eapsule
Solid Solution ((I):povidone K29/32 = 1:4) 500
Croscarmellose sodium 50
Pluronic ® F-68 25
Magnesium Stearale S
Total 580

Method:

A solid solution, made by procedures similar to that of
Example 17, was mixed with the above ingredients, except
for the magnesium stearate, in a suitable mixer for about 10
minutes. A premix was made of the magnesium stearate and
an equal portion of the mixture. The premix was added 1o the
remainder of the mixture and the resulting mixture was
mixcd for about 5 minutes. The mixture was encapsulated
into No: 0 hard shell gelatin capsules.

Bioavailability in Dogs:

Bioavailnbility Control Suspension Capsule of Ex. 18

Parameters 200 mg Dosc (N = 24) 200 mg Dosc (N = 6)
Craax (g/mL) 1.31 2.39
AUC g+ he/mL 53.41 95.36

EXAMPLE 19

COMPARATIVE EXAMPLE

CAPSULE FORMULATION WITHOUT SOLID

SOLUTION
Composition:
Ingredient mg/capsule
Compound (I), micronized 100
Microcyrstalline cellulose 178
Sodium lauryl sulfate 22.5
Sodium starch glycolate 45
Magnesium Stearate 4.5
Total 350
Method:

Compound (I) which was micronized, microcystalline
cellulose, sodium lauryl sulfate and sodium starch glycolate
were mixed together in a suitable mixer for about 10
minutes. A premix was made of the magnesium stearate and
an equal portion of the mixture. The premix was added to the
remainder of the mixture and the resulting mixture was
mixed for about 5 minutes. The mixturc was encapsulated in
No. 0 hard gelatin capsulcs.
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Bioavailability in Dogs:

Control Suspension Capsule of Ex. 19

Bivavailability 200 mg Dose 200 mg Dose
Paramclers (N =28) (N =6)
Coax (tg/mL) 0.95 0.95
AUC ug - he/mL 32.5 29.72

It is generally recognized that micronized drugs have a
higher bioavailability. However, the above data demonstrate
that the conventional capsule formulation of Example 19
with its micronized compound, as well as the control sus-
pension of Example 20 hercinbelow with its micronized
compound, have a lower bioavailability compared to the
solid solution formulations of this invention represcnted by
Examples 11 and 12 and the tablct formulations represented
by Examples 13 and 15.

EXAMPLE 20
COMPARATIVE EXAMPLE
CONTROL SUSPENSION IN FASTED DOGS

The following data are for fasted dogs.

Control Suspension
(with 200 mg

Control Suspension tarlaric acid)

Bioavailability 100 mg Dose 200 mg Dose
Paramcters (NeS5) (N=26)
Cinox (g/mL) 0.18 0.33
AUC pg * hr/mL 5.21 12.0

The above data demonstrate that the control suspensions
of Example 20 have a lower bioavailability in fasted dogs
than the control suspensions in fed dogs--sce Examples 11,
12, 13, and 18. This difference in bicavailability (fed versus
fasted) is much greater with the control suspensions of this
Example than with the solid solution compositions of this
invention (seec Example 12 for example).

While the present invention has been described in con-
junction with the specific embodiments set forth above,
many aliernatives, modifications and variations thercof (c.g.
use of esters and ethers of T) will be apparent to those of
ordinary skill in the art. All such alternatives, modifications
and variations are intended to fall within the spirit and scope
of the present invention.

What is claimed is:

1. A pharmaceutical composition comprising a substan-
tially amorphous solid solution, said solid solution compris-
ing:

(a) a compound of the formula:

o
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-continued

wherein: X is independently F; and R, is

CH,4

oH
H,C

and

(b) the polymer sclected from povidone or crospovidone;

wherein the solid solution compriscs about 50 1o about 70
wt % of the pharmaccutical composition and wherein
the ratio of the compound to the polymer is about 1:3
to about 1:4; and

wherein the remaining about 30 to about 50% of the
pharmaceutical composition further comprises:
(b) about 25 to about 30 wt % of crospovidone;
(¢) aboul 5 to about 10 wt % of croscarmellose sodium;
(d) about 0.5 to about 2 wt % of magnesium stearate;
() aboul 2 to about 10 wt % of the compound of the

formula HO(C,H,0)4,(C3150),,(C,H,0)30H;

() about 1 to about 2 wt % of silicon dioxide;

such that the total wt % is 100% based on the weight of
the composition.

2. A composition of maiter comprising:

(A) about 62.5 wt % of a substantially amorphous solid
solution, said solid solution comprising:

(a) a compound of the formula I:

wherein cach X is F, and R, is
CHj,

oH

HyC

or a pharmaceutically acceptable salt thercof; and (b) povi-
done; wherein the ratio of said compound to said povidone
is about 1:4;

1
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(13) about 25.5 wt % of the disintegrant crospovidone; and
(C) about 6.25 wt % ol Ihe disintegrant croscarmellose (1) about 2 wt % of the glidant silicon dioxide;

sodium; such that the total wt % is 100% based on the weight of
(D) about 0.625 wi % of the lubricant magnesium stear- s the composition.

atc;
(E) about 3.125 wt % of the surfactant Pluronic F-68; L
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(54) Title: RAPIDLY DISINTEGRABLE TABLET FOR ORAL ADMINISTRATION

(57) Abstract

The present invention relates to a rapidly disintegrable tablet for oral administration, which disintegrates in the oral cavity within 60
seconds, comprising (i) a therapeutically cffective amount of an active ingredient, (ii) spray-dried mannitol, (iii) crospovidone and (iv) one

or more pharmaceutically acceptable excipients.
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as aspartam, saccharin, ammonium glycyrrhizinate, xylitol, sorbitol and
sucrose; and lubricants such as colloidal silicon dioxide, magnesium
stearate and magnesium trisilicate.

The tablet of the present invention disintegrates rapidly in the oral
cavity, leaving no significant amount of water-insoluble matter therein,
and is not easily friable, as shown in the following Examples and Test

- Examples, which are given for the purpose of illustration only, and are not

intended to limit the scope of the invention.

Example 1

12g of aspartam and 3g of colloidal silicon dioxide, each screened
through a 20-mesh sieve, were mixed and added thereto were 490.5g of
spray-dried mannitol (Pearlitol SD 200°, Roquette), 18g of sodium
bicarbonate, and 18g of citric acid, each screened through a 40-mesh sieve.
This mixture was further mixed with 30g of crospovidone powder,
screened through a 20-mesh sieve, and then with 12g of magnesium
trisilicate, 4.5g of strawberry flavor and 12g of magnesium stearate, each
screened through a 40-mesh sieve (see Table 1-1)

The resultant mixture was compressed into a tablet, using a single

type tableting machine (Manesty F3, Manesty Machine Ltd.), to provide a
rapidly disintegrable tablet each weighing 600 mg.

Example 2 - 6

The procedure of Example 1 was repeated using the components
and active ingredients shown in Table 1-1 ~ 1-3 to obtain tablets
according to the present invention.
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What is claimed is:

1. A tablet for oral administration, which disintegrates rapidly in the oral
cavity within 60 seconds, comprising (i) a therapeutically effective
amount of an active ingredient, (i) spray-dried mannitol, (iii)

crospovidone and (iv) one or more pharmaceutically acceptable excipients.

2. The tablet of claim 1, wherein the contents of the spray-dried mannitol
and the crospovidone are in the ranges of 30 to 95% and 1 to 10% by
weight, respectively, based on total weight of the tablet.

3. The tablet of claim 1, wherein the active ingredient is selected from the
group consisting of acetaminophen, domperidone, famotidine, meclizine
hydrochloride, scopolamine hydrobromide, ondansetron, cisapride,
granisetron, sildenafil, loratadine and amlodipine:

4. A process for the preparation of a tablet for oral administration which
disintegrates rapidly in the oral cavity within 60 seconds, comprising
direct-compressing a mixture containing (i) a therapeutically effective
amount of an active ingredient, (ii) spray-dried mannitol, (iii)

crospovidone and (iv) one or more pharmaceutically acceptable excipients.

12
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(54) COMPRESSED TABLETS

(57) Direct compression tablets were produced by dry blending a pharmaceutical active ingredient,
preferably selegiline, oxybutynin, indapamide or bumetanide, an excipient and an inhibitor to reduce or
prevent the interaction between the active agent and excipient. The inhibitor is preferably a starch based or
cellulose based product, such as maize starch, or a crospovidone product. Lubricants and antioxidants may
also be included.
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A direct compression pharmaceutical tablet

formulation comprisings:
an active pharmaceutical ingredient,

a direct compression excipient which interacts
with the active pharmaceutical ingredient,

and an amount of an inhibitor to reduce the
interaction between the direct compression
excipient and the active pharmaceutical

ingredient.

A  direct compression pharmacentical  tablet
formulation as claimed in claim 1 wherein the
formulation contains an amount of the inhibitor to
substantially prevent the interaction between the
direct compression excipient and the active

pharmaceutical ingredient.

A formulation as claimed in claim 1 or 2 wherein the
weight ratio of inhibitor to the active
pharmaceutical ingredient is from 1:50 to 4:1.

A formulation as claimed in any of claims 1 to 3
wherein the weight ratio of inhibitor to the active
pharmaceutical ingredient is from 8:5 to 12:5.

A formulation as claimed in any preceding claim
wherein the inhibitor includes a starch, starch-
derived or cellulose-derived product.

A formulation as claimed in any preceding claim

wheroin the inhibitor includes a maize starch.
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A formulation as claimed in any proceeding claim in
which the inhibitor includes a crospovidone based

product.

A formulation as claimed in any preceding claim
wherein the excipient includes direct compression

lactose.

A formulation as claimed in claim 8 wherein the
weight ratio of direct compression lactose to the
active pharmaceutical ingredient is from 2:1 to
100:1.

A formulation as claimed in claim B or 9 wherein the
weight ratio of direct compression lactose to the

active pharmaceutical ingredient is from 7:1 to 50:1.

A formulation as claimed in any of claims 8 to 10
wherein the weight ratio of direct compression
lactose to the active pharmaceutical ingredient is
from 8:1 to 11l:1.

A formulation as claimed in any preceding claim
wherein the excipient includes microcrystalline

cellulose.

A formulation as claimed in claim 12 wherein the
weight ratio of microcrystalline cellulose to active

pharmaceutical ingredient is from 2:1 to 100:1.

A formulation as claimed in claim 12 or 13 wherein
the weight ratio of microcrystalline cellulose to
active pharmaceutical ingredient is from 3:1 to 17:1.
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