WO 2006/046100 A1 |1 |00 000 0 000 T 0 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
4 May 2006 (04.05.2006)

lﬂb 0. 0 O O

(10) International Publication Number

WO 2006/046100 A1l

(51) International Patent Classification:
AGIK 9/20 (2006.01) AGIP 19/10 (2006.01)
AG6IK 31/663 (2006.01)

(21) International Application Number:
PCT/IB2005/003099

(22) International Filing Date: 17 October 2005 (17.10.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

2083/DEL/2004 25 October 2004 (25.10.2004) IN
(71) Applicant (for all designated States except US): RAN-
BAXY LABORATORIES LIMITED [IN/IN]; Plot No.

90, Sector - 32, 122 001 Guragaon, Haryana (IN).

(72) Inventors; and

(75) Inventors/Applicants (for US only): MEHTA, Kamal
[IN/IN]; 1-N-50, R.C. Vyas Colony, Bhilwara, 311001
Rajasthan (IN). MATHUR, Rajeev, Shanker [IN/IN];
112/4, C3 Silver Oak Apartments, DLF City Phase-1,
122002 Gurgaon, Haryana (IN). CHAROO, Naseem,
Ahmad [IN/IN]; House No. 27, Gopal Pora, Alamdar
Colony, Wathora, District Badgam, 191111 Jammu &
Kashmir (IN).

(74) Common Representative: RANBAXY LABORATO-
RIES LIMITED; c/o DESHMUKH, Jay, R., 600 College
Road East, Suite 2100, Princeton, NJ 08540 (US).

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,

GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

KG, KM, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, LY,

MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,

NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK,

SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,

VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,

RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: PHARMACEUTICAL COMPOSITION OF ALENDRONIC ACID

(57) Abstract: The present invention relates to a pharmaceutical composition of alendronic acid and pharmaceutically acceptable

salts thereof.



10

15

20

25

WO 2006/046100 PCT/IB2005/003099

-1-

PHARMACEUTICAL COMPOSITION OF ALENDRONIC ACID

The present invention relates to a pharmaceutical composition of alendronic acid

and pharmaceutically acceptable salts thereof.

Background of the Invention

A variety of bisphosphonic acids have been disclosed as being useful in the
treatment and prevention of diseases involving bone resorption. Representative examples
méy be found in the following: US 3,962,432; US 4,054,598; US 4,267,108;

US 4,327,039; US 4,621,077; US 4,624,947, US 4,746,654, and US 4,922,077. Various
methods for tablet formulation of bisphosphonic acids have been employed, however, they

are not satisfactory.

For example, the use of the common diluent lactose, when employed in a solid
dosage form of an active ingredient having a basic nitrogen-containing functionality, can
result in discoloration, chemical instability and loss of potency of the dosage form. The
apparent incompatibility of lactose with basic nitrogen-containing active ingredients is
believed to be due to the Maillard (or "browning") reaction in which the basic nitrogen
(typically a primary or secondary amino group) of the active ingredient reacts with the
"glycosidic" hydroxyl group of lactose ultimately resulting in the formation of brown
pigmented degradation products. Other sugars having a "glycosidic" hydroxyl group, such
as glucose, also stimulate this degradation when employed as excipients in dosage forms
of basic nitrogen-containing actives. Degradation of the active ingredient is particularly
pronounced in the presence of water and/or elevated temperature. This problem can be

solved by making a composition which is free of such excipients.

Attempts have been made to formulate bisphosphonates bearing basic nitrogen-
containing functionality with lactose as diluent by eliminating water from the formulation
process. A dry mix process using anhydrous lactose as a diluent avoids the enhanced
degradation which occurs in the presence of water. Solid dosage forms prepared by such a

process are exemplified in US 5,882,656.
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Summary of the Invention

The inventors have developed pharmaceutical composition suitable for oral

administration to a human, comprising alendronic acid, non-reducing sugar or sugar

alcohol, disintegrant and lubricant/glidant.

In one general aspect, there is provided a pharmaceutical composition suitable for

oral administration to a human, comprising:

a)

b)

d)

from about 0.5% to about 60% by weight of alendronic acid or

pharmaceutically acceptable salt thereof;

from about 10% to about 95% by weight of a non-reducing sugar or sugar
alcohol such as mannitol, xylitol, sorbitol, inositol, sucrose and trehalose or

mixtures thereof;

from about 0.5% to about 20% by weight of a disintegrant such as starch,
modified starch, croscarmellose sodium, crospovidone and sodium starch

glycolate or mixtures thereof; and

from about 0.1% to about 10% by weight of lubricant/glidant such as
colloidal silicon dioxide, stearic acid, magnesium stearate, calcium stearate,
talc, hydrogenated vegetable oil, sodium stearyl fumarate, sucrose esters of
fatty acid, microcrystalline wax, yellow beeswax, white beeswax or

mixtures thereof.

In another general aspect, there is provided a process for the preparation of

pharmaceutical composition comprising the steps of-

a)

b)

blending from about 0.5% to about 60% by weight of alendronic acid or
pharmaceutically acceptable salt thereof; and from about 10% to about 95%
by weight of a non-reducing sugar or sugar alcohol such as mannitol,

xylitol, sorbitol, inositol, sucrose and trehalose or mixtures thereof,

mixing the blend of step a) with about 0.5% to about 20% by weight of a
disintegrant such as starch, modified starch, croscarmellose sodium,
crospovidone and sodium starch glycolate or mixtures thereof; and, about

0.1% to about 10% by weight of lubricant/glidant such as colloidal silicon
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dioxide, stearic acid, magnesium stearate, calcium stearate, talc,
hydrogenated vegetable oil, sodium stearyl fumarate, sucrose esters of fatty
acid, microcrystalline wax, yellow beeswax, white beeswax or mixtures

thereof,
optionally granulating the blend,
lubricating the blend of step a) or granules of step b), and

compressing into or filling into suitable size solid dosage form.

In one general aspect, there is provided a method of treating or preventing

osteoporosis comprising administering a pharmaceutical composition comprising:

a)

b)

d)

from about 0.5% to about 60% by weight of alendronic acid or

pharmaceutically acceptable salt thereof;

from about 10% to about 95% by weight of a non-reducing sugar or sugar
alcohol such as mannitol, xylitol, sorbitol, inositol, sucrose and trehalose or

mixtures thereof;

from about 0.5% to about 20% by weight of a disintegrant such as starch,
modified starch, croscarmellose sodium, crospovidone and sodium starch

glycolate or mixtures thereof; and

from about 0.1% to about 10% by weight of lubricant/glidant such as
colloidal silicon dioxide, stearic acid, magnesium stearate, calcium stearate,
talc, hydrogenated vegetable oil, sodium stearyl fumarate, sucrose esters of
fatty acid, microcrystalline wax, yellow beeswax, white beeswax or

mixtures thereof.

In another general aspect, there is provided pharmaceutical composition suitable

for oral administration to a human, comprising:

a)

b)

c)

from about 0.5% to about 60% by weight of alendronic acid or

pharmaceutically acceptable salt thereof;
from about '10% to about 95% by weight of mannitol;

from about 0.5% to about 20% by weight of croscarmellose sodium;
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d) from about 0.1% to about 5% by weight of magnesium stearate;

€) from about 0.1% to about 5% by weight of talc; and

) from about 0.1% to about 5% by weight of colloidal silicon dioxide.

In another general aspect, there is provided a process for the preparation of

pharmaceutical composition comprising the steps of:

a) blending alendronic acid or pharmaceutically acceptable salts thereof and
mannitol,
b) mixing the blend of step a) with croscarmellose sodium, talc and colloidal

silicon dioxide,
c) optionally granulating the blend,
d) lubricating the blend of step a) or granules of step b); and
e) compressing into or filling into suitable size solid dosage form.

Use of mannitol provides a dual advantage, firstly, being a non-reducing sugar
alcohol, it does not undergo Maillard reaction with alendronic acid; and secondly, due to
good compressibility characteristics, it facilitates fast disintegration of tablets with high
hardness. Additionally, such tablets when made with a direct compression method do not

require the use of binder.

The term ‘pharmaceutical composition’ as used herein includes solid dosage forms
such as tablets, capsules, pills and the like. The tablets can be prepared by techniques
known in the art and contain a therapeutically useful amount of the alendronic acid or salts
thereof and such excipients as are desirable to form the tablet by such techniques. Tablets
and pills can additionally be given enteric coatings and other release-controlling coatings

for the purpose of acid protection, easing swallowability, etc.

The pharmaceutically acceptable salts of alendronic acid include ammonium salts,
alkali metal salts such as potassium and sodium (including, but not limited to, mono-, di-
and tri-sodium) salts, alkaline earth metal salts such as calcium and magnesium salts, salts
with organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and salts with

amino acids such as arginine, lysine. The sodium salt may exist in any of the solid state
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which includes monohydrate, dihydrate, trihydrate, anhydrous, or any other polymorphic

forms.

The non-reducing sugar or sugar alcohol can act as diluenf in the formulation. A
"non-reducing sugar" as used herein refers to a sugar or sugar alcohol without a glycosidic
hydroxyl group or a sugar (or sugar alcohol) which is otherwise incapable of reaction with
the basic nitrogen of a basic nitrogen-containing compound in a Maillard-type reaction.
Examples of non-reducing sugar or sugar alcohol include mannitol, xylitol, sorbitol,

inositol, sucrose and trehalose.

In one general aspect, the pharmaceutical composition may be prepared by a wet
granulation technique, comprising the steps of blending alendronic acid or
pharmaceutically acceptable salts thereof, non-reducing sugar or sugar alcohol and
disintegrant; granulating with a granulating fluid or solution/dispersion of binder; drying
and sizing the granules; optionally blending with pharmaceutically inert extragranular
excipients; lubricating the granules/blend; compressing the lubricated blend into suitable

sized tablets; and optionally coating with film forming polymer and coating additives.

In one general aspect, the pharmaceutical composition may be prepared by a dry
granulation technique, comprising the stéps of blending alendronic acid or
pharmaceutically acceptable salts thereof, non-reducing sugaror sugar alcohol and
disintegrant; dry granulating the blend by roller compactor or slugging; lubricating the
granules/blend; compressing the lubricated blend into suitable sized tablets; and optionally

coating with film forming polymer and coating additives.

In another general aspect, the pharmaceutical composition may be prepared by a
direct compression technique, comprising the steps of blending alendronic acid or
pharmaceutically acceptable salts thereof, non-reducing sugar or sugar alcohol and
disintegrant; lubricating the blend; directly compressing the lubricated blend into suitable

sized tablets; and optionally coating with film forming polymer and coating additives.

In addition to active ingredients, diluents, disintegrants and lubricants/glidants; the
composition may comprise other pharmaceutically acceptable excipients such as binders,

surfactants and coloring agents.
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Surfactants include both non-ionic and ionic (cationic, anionic and zwitterionic)
surfactants suitable for use in pharmaceutical dosage forms. These include
polyethoxylated fatty acids and its derivatives, for example, polyethylene glycol 400
distearate, polyethylene glycol — 20 dioleate, polyethylene glycol 4 —150 mono dilaurate,
polyethylene glycol —20 glyceryl stearate; alcohol — oil transesterification products, for
example, polyethylene glycol — 6 corn oil; polyglycerized fatty acids, for example,
polyglyceryl — 6 pentaoleate; propylene glycol fatty acid esters, for example, propylene
glycol monocaprylate; mono and diglycerides, for example, glyceryl ricinoleate; sterol and
sterol derivatives; sorbitan fatty acid esters and its derivatives, for example, polyethylene
glycol — 20 sorbitan monooleate, sorbitan monolaurate; polyethylene glycol alkyl ether or
phenols, for example, polyethylene glycol — 20 cetyl ether, polyethylene glycol — 10 — 100
nonyl phenol; sugar esters, for example, sucrose monopalmitate; polyoxyethylene —
polyoxypropylene block copolymers known as “poloxamer’; ionic surfactants, for
example, sodium caproate, sodium glycocholate, soy lecithin, sodium stearyl fumarate,

propylene glycol alginate, octyl sulfosuccinate disodium, palmitoyl carnitine; and the like.
Coloring agents include any FDA approved colors for oral use.

The pharmaceutical composition may optionally be coated with functional and/or

non-functional layers comprising film-forming polymers, if desired.

Examples of film-forming polymers include ethylcellulose, hydroxypropyl
methylcellulose, hydroxypropylcellulose, methylcellulose, carboxymethyl cellulose,
hydroxymethylcellulose, hydroxyethylcellulose, cellulose acetate, hydroxypropyl
methylcellulose phthalate, cellulose acetate phthalate, cellulose acetate trimellitate; waxes
such as polyethylene glycol; methacrylic acid polymers such as Eudragit ® RL and RS;
and the like. Alternatively, commercially available coating compositions comprising film-
forming polymers marketed under various trade names, such as Opadry® may also be

used for coating.

The invention is further illustrated by the following examples, which is for

illustrative purpose only and do not limit the scope of invention .
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EXAMPLE 1-5
Example 1 Example2 | Example3 | Example4 | Example5

Ingredients Quantity (mg)
Sodium Alendronate 91.37 52.21 45.68 13.05 6.53
Trihydrate
Mannitol 248.13 141.79 124.07 35.45 41.97
Croscarmellose sodium 3.50 2.00 1.75 0.50 0.50
Magnesium stearate 3.50 2.00 1.75 0.50 0.50
Talc 1.75 1.00 0.88 0.25 0.25
Colloidal silicon dioxide | 1.75 1.00 0.88 0.25 0.25
(Aerosil)
Total 350.00 200.00 175.00 50.00 50.00
Process:

1. Sodium Alendronate and Mannitol were sifted through sieve and blended

geometrically.
2. Croscarmellose sodium, talc and aerosil were also sifted through sieve and

mixed with the blend of step 1.

3. Magnesium stearate was sifted through sieve and added to the step 2 and
mixed thoroughly.

4, Blend of step 4 was compressed to tablets.

EXAMPLE 6-8
Example 6 | Example 7 | Example 8

Ingredients Quantity (mg)
Intragranular
Sodium  Alendronate | 76.43 10.92 5.46
Anhydrous
Mannitol 88.45 12.64 18.10
Croscarmellose 10.50 1.50 1.50
sodium
Magnesium stearate 1.75 0.25 0.25
Extragranular
Mannitol 147.87 21.12 21.12
Croscarmellose 10.50 1.50 1.50
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Example 6 | Example 7 | Example 8
Ingredients Quantity (mg)
sodium
Talc 3.50 0.50 0.50
Colloidal silicon | 3.50 0.50 0.50
dioxide
Magnesium stearate 7.50 1.07 1.07
Total 350.00 50.00 50.00

Sodium Alendronate, Mannitol, Croscarmellose sodium and Magnesium

Stearate were sifted through sieve and mixed geometrically.

The blend was passed through roll compactor and the compacts obtained

were passed through sieve.

Croscarmellose sodium, Mannitol, talc and colloidal silicon dioxide were

sifted through sieve and mixed with the compact of step 2.

Magnesium stearate was sifted through sieve and added to the step 3 and

mixed.

The blend was compressed into tablets.

While there have been shown and described what are the preferred embodiments of

the invention, one skilled in the pharmaceutical formulation art will appreciate that various

modifications in the formulations and process can be made without departing from the

scope of the invention as it is defined by the appended claims.
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We Claim:

1.

A pharmaceutical composition suitable for oral administration to a human,

comprising:

a) from about 0.5% to about 60% by weight of alendronic acid or

pharmaceutically acceptable salt thereof;

b) from about 10% to about 95% by weight of a non-reducing sugar or sugar-
alcohol selected from the group consisting of mannitol, xylitol, sorbitol,

inositol, sucrose and trehalose or mixtures thereof;

c) from about 0.5% to about 20% by weight of a disintegrant selected from the
group consisting of starch, modified starch, croscarmellose sodium,

crospovidone and sodium starch glycolate or mixtures thereof; and

d) from about 0.1% to about 10% by weight of lubricant/glidant selected from
the group consisting of colloidal silicon dioxide, stearic acid, magnesium
stearate, calcium stearate, talc, hydrogenated vegetable oil, sodium stearyl
fumarate, sucrose esters of fatty acid, microcrystalline wax, yellow

beeswax, white beeswax or mixtures thereof.

The pharmaceutical composition of claim 1, wherein said composition is in the

form of a tablet.

The pharmaceutical composition according to claim 1, wherein pharmaceutically
acceptable salts include ammonium salts, alkali metal salts such as potassium and
sodium salts, alkaline earth metal salts such as calcium and magnesium salts, salts
with organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and

salts with amino acids such as arginine, lysine.

The pharmaceutical composition according to claim 3, wherein pharmaceutically

acceptable salt is sodium salt.

The pharmaceutical composition according to claim 4, wherein sodium salt is

monohydrate, dihydrate or trihydrate, anhydrous or any other polymorphic form.

A pharmaceutical composition suitable for oral administration to a human,

comprising:
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a) from about 10% to about 60% by weight of alendronic acid or

pharmaceutically acceptable salt thereof;
b) from about 10% to about 95% by weight of mannitol;
c) from about 0.5% to about 20% by weight of croscarmellose sodium;
d) from about 0.1% to about 5% by weight of magnesium stearate;
e) from about 0.1% to about 5% by weight of talc; and
f) from about 0.1% to about 5% by weight of colloidal silicon dioxide.

7. A process for the preparation of pharmaceutical composition of claim 1 comprising

the steps of-

a) blending alendronic acid or pharmaceutically acceptable salt thereof and a

non-reducing sugar or sugar alcohol,
b) mixing the blend of step a) with a disintegrant, lubricant/glidant.
c) optionally granulating the blend,
d) lubricating the blend of step a) or granules of step b), and
e) compressing into or filling into suitable size solid dosage form.

8. The process for the preparation of pharmaceutical composition according to

claim 7 wherein granulation is carried out by a wet granulation or dry granulation.

9. The process for the preparation of pharmaceutical composition according to claim
8 wherein wet granulation is carried out with a granulating fluid or

solution/dispersion of binder.

10.  The process for the preparation of pharmaceutical composition according to

claim 8 wherein dry granulation is carried out by roller compactor or slugging.

11. A method of treating or preventing osteoporosis comprising administering

pharmaceutical composition of claim 1.
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