
(12)
(19)

PATENT
AUSTRALIAN PATENT OFFICE

(11) Application No. AU 199857860 B2 
(10) Patent No. 728768

(54) Title
New formulation for inhalation having a poured bulk density of from 0.28 to 0.38 
g/ml, comprising terbutaline sulphate, a process for preparing the formulation 
and the use thereof

(51)7 International Patent Classification(s)
A61K 009/72 A61K 031 /35

(21) Application No: 199857860 (22) Application Date: 1998.01.13

(87) WIPONo: WO98/31353

(30) Priority Data

(31) Number (32) Date
9700136 1997.01.20

(33) Country
SE

(43) Publication Date : 1998.08.07
(43) Publication Journal Date : 1998.10.08
(44) Accepted Journal Date : 2001.01.18

(71) Applicant(s)
Astra Aktiebolag (publ)

(72) Inventor(s)
Jan Trofast

(74) Agent/Attorney
EF WELLINGTON and 00,312 St Kilda Road,MELBOURNE VIC 3006

(56) Related Art
US 4590206
US 5551489



Γ

7

OPI
AOJP

DATE 07/08/98 APPLN. ID 57860/98
DATE 08/10/98 PCT NUMBER PCT/SE98/00041

AU9857860

(51) International Patent Classification 6 ·.

A61K 9/72, 31/35V 1
Al

(11) International Publication Number: WO 98/31353

(43) International Publication Date: 23 July 1998 (23.07.98)

(21) International Application Number: PCT/SE98/00041

(22) International Filing Date: 13 January 1998 (13.01.98)

(30) Priority Data:
9700136-6 20 January 1997 (20.01.97) SE

(71) Applicant (for all designated States except US): ASTRA
AKTIEBOLAG (publ) [SE/SE]; S-151 85 SOdertalje (SE).

(72) Inventor; and
(75) Inventor/Applicant (for US only): TROFAST, Jan [SE/SE]; 

Vapenkroken 34, S-226 47 Lund (SE).

(74) Agent: ASTRA AKTIEBOLAG; Patent Dept., S-151 85 
SOdertalje (SE).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, GM, GW, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments.

__
(54) Title: NEW FORMULATION FOR INHALATION HAVING A POURED BULK DENSITY OF FROM 0.28 TO 0.38 G/ML, 

COMPRISING TERBUTALINE SULPHATE, A PROCESS FOR PREPARING THE FORMULATION AND THE USE 
THEREOF

-(57) Abstract
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the formulation has a poured bulk density of from 0.28 to 0.38 g/ml is useful in the treatment of respiratory disorders.
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NEW FORMULATION FOR INHALATION HAVING A POURED BULK DENSITY OF FROM 0.28 TO 0 38 G/ML 
COMPRISING TERBUTALINE SULPHATE, A PROCESS FOR PREPARING THE FORMULATION AND THE USE 
THEREOF

Field of the Invention

The present invention provides a new pharmaceutical formulation, its preparation and its 

5 use.

Background to the Invention

Potent drugs for administration by inhalation are generally formulated in association with 

carriers such as lactose because of the problem of preparing accurate doses. When such

io drugs are diluted, variations in the weight of the formulation result in a smaller drug dosage 

variation rate compared with when they are not diluted. These formulations have generally 

consisted of coarse particles of the carrier with fine particles of the drug, which 

combination is generally known as an ordered mixture.

is The invention provides an improved formulation which, in systems designed to imitate 

inhalation has been found to give an improved dispersion of the·drug.

Summary of the Invention

20 In a first aspect, the present invention provides a dry powder composition comprising

a) terbutaline sulfate as the only pharmaceutical active substance, and

b) a carrier substance selected from the group consisting of monosaccharides, 

disaccharides, polysaccharides and polyols, wherein both the active substance and the 

carrier substance have a mass median diameter ofless than 10 pm and wherein the

25 composition has a poured bulk density of from 0.28 to 0.38 g/ml.

30

In a second aspect, the present invention provides a process for the preparation of the 

composition of the first aspect of the invention, the process comprising:

(a) micronising terbutaline sulphate and the carrier substance;

(b) optionally conditioning the product; and

(c) spheronizing until the desired bulk density is obtained,

preferably the process comprises a low energy remicronisation step after step (b).
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In a third aspect, the present invention includes the use of a composition according to the 

first aspect of the invention in the manufacture of a medicament for use in therapy.

In a fourth aspect, the present invention provides a method of treating a patient suffering 

5 from a respiratory disorder which comprises administering to the patient a therapeutically

effective amount of a composition according to the first aspect of the invention.

In preferred embodiments of the first aspect of the invention, the composition is 

characterised in that:

the bulk density is from 0.30 to 0.36 g/ml; or

the carrier substance is selected from the group consisting of lactose, glucose, raffinose, 

melezitose, lactitol, maltitol, trehalose, sucrose, mannitol and starch, more preferably the 

carrier substance is lactose monohydrate; or

the mass median diameter is from 1 to 7 pm.

Description of the Invention

According to the invention there is provided a ary powder composition comprising ' 

terbutaline sulphate and a carrier substance, both of which are in finely divided form,

20 wherein the formulation has a poured bulk density of from 0.28 to 0.38 g/ml.

The poured bulk density according to the present invention is measured using known 

techniques, for example those described in “Powder testing guide: Methods of measuring 

the physical properties of Bulk powders” L. Svarovsky, Elsevier Applied Science 1987, pp

25 84-86.

The carrier substance is preferably a mono-, di- or polysaccharide, a sugar alcohol or 

another polyol. Suitable carriers are, for example, lactose, glucose, raffinose, melezitose,
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lactitol, maltitol, trehalose, sucrose, mannitol; and starch. Lactose is particularly preferred, 

especially in the form of its monohydrate.

The ingredients of the formulation according to the invention must both be in a finely 

s divided form, i.e. their mass median diameter should generally be less than 10 gm,

preferably from 1 to 7 gm, as measured by a laser diffraction instrument or a coulter 

counter. The ingredients may be produced in the desired particle size using methods 

known to those of skill in the art, e.g. milling, micronisation or direct precipitation.

io The composition according to the invention is preferably formulated to comprise, as a daily 

dose, from 50 gg to 8 mg, more preferably from 100 gg to 4 mg and most preferably from 

125 gg to 2 mg of terbutaline sulphate. More preferably the composition is formulated to 

provide unit doses of 125, 250 or 500 gg of terbutaline sulphate. The composition is 

preferably formulated to comprise in each unit dose from 50 gg to 25 mg of the carrier

is substance, more preferably from 50 gg to lOmg, most preferably from 100 to 4000 gg.

According to the invention there is further provided a process for preparing a composition 

according to the invention which comprises

(a) micronising terbutaline sulphate and the carrier substance;

20 (b) optionally conditioning the product; and

(c) spheronizing until the desired bulk density is obtained.

The process preferably further comprises a low energy remicronisation step after step (b).

The formulation according to the invention may be made by conventional techniques 

25 known per se. Such production processes generally comprise micronising the ingredients 

to the required size, removing any amorphous areas on the particles obtained by, for

example, the methods described in WO 92/18110 or WO 95/05805 and then

agglomerating, spheronising and sieving the powder obtained. The size of the

agglomerates obtained is preferably in the range of from 100 to 2000 gm, more preferably

from 100 to 800 gm. The bulk density of the formulation produced may be adjusted by

/
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varying the components and the process empirically, for example the bulk density can be 

increased by lengthening the time in which the particles are tumbled in a spheronising 

device.

» · ·
• · · 9• · *

• · · · ·· ··

5 In solid-solid mixing, one of the most important features is to ensure content uniformity. 

The major problem encountered in the powder mixing of fine powders is the inability of 

mixers to break down powder agglomerates. It has been found that a remicronisation step 

after the conditioning step of the fine powder with low energy input is advantageous. It 

should generally be carried out using enough energy to break down powder agglomerates

io but not with so much energy that the size of the panicles themselves is affected. Such a 

step gives a composition wherein the active substance and carrier substance are 

substantially uniformly distributed, having for example a relative standard deviation of less 

than 3% (preferably less than 1%) and does not disturb the crystallinity of the fine particles.

is The formulation according to the invention may be administered using any known dry

powder inhaler, for example the inhaler may be a single or a multi dose inhaler, and may be 

a breath actuated dry powder inhaler, for example Turbuhaler (trade mark). The invention 

further provides use of a composition according to the invention in the manufacture of a 

medicament for use in therapy. The composition according to the invention is useful in the

20 treatment of respiratory disorders, particularly asthma. The invention also provides'a 

method of treating a patient suffering from a respiratory disorder which comprises 

administering to the patient a therapeutically effective amount of a composition according 

to the invention.

25 The invention is illustrated, but not limited, by reference to the following Examples.

Example 1

60 Parts of terbutaline sulphate were micronized to a mass medium diameter of less than 2 

pm in a Alpin mill 100AFG and thereafter conditioned according to the method described
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in US 5562923. 40 Parts of lactose monohydrate were micronized (Alpin mill 100AFG) 

down to a mass medium diameter of less than 3 μπι and thereafter conditioned according to 

the method described in WO 95/05805. The micronized and conditioned terbutaline 

sulphate and lactose monohydrate were mixed thoroughly in a Turbula mixer. The mixture.

5 was remicronised in a spiral jet mill at a pressure of only about 1 bar to obtain an evenly 

distributed mixture. The powder was then agglomerated by feeding the powder into a twin 

screw feeder (K-Tron), sieving in an oscillating sieve (0.5 mm mesh size), spheronising in 

a rotating pan with a peripheral speed of 0.5 m/s for 4 minutes and then sieving again using 

the same sieve, then spheronising once more for 6 minutes before final sieving (mesh size

io 1.0 mm) giving a powder with a bulk density of 0.28 g/ml.

Example 2

Example 1 was repeated with 30 parts of terbutaline sulphate and 70 parts of lactose 

15 monohydrate to give a powder with a bulk density of 0.31 g/ml.

With reference to the use of the word(s) "comprise" or "comprises" or "comprising" in the 

foregoing description and/or in the following claims, we note that unless the context requires 

otherwise, those words are used on the basis and clear understanding that they are to be

20 interpreted inclusively, rather than exclusively, and that we intend each of those words to be 

so interpreted in construing the foregoing description and/or the following claims.
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The claims defining the invention are as follows:

1. A dry powder composition comprising

a) terbutaline sulfate as the only pharmaceutical active substance, and

5 b) a carrier substance selected from the group consisting of monosaccharides,

disaccharides, polysaccharides and polyols, wherein both the active substance and the carrier 

substance have a mass median diameter of less than 10 pm and wherein the composition has a 

poured bulk density of from 0.28 to 0.38 g/ml.

10 2. A composition according to claim 1 wherein the bulk density is from 0.30 to 0.36

g/ml.• · · ·• ·• ·····• ·• · ·
3. A composition according to claim 1 or 2 wherein the carrier substance is selected

• · ·
from the group consisting of lactose, glucose, raffinose, melezitose, lactitol, maltitol,

• ·
• 15 trehalose, sucrose, mannitol and starch.

4. A composition according to claim 3 wherein the carrier substance is lactose 

monohydrate.

20 5. A composition according to any one of claims 1 to 4 wherein the mass median 

diameter is from 1 to 7 pm.

6. A composition according to any one of claims 1 to 5 for use in the treatment of a 

respiratory disorder.

25
7. A process for preparing a composition according to any one of claims 1 to 5 which 

comprises

(a) micronising terbutaline sulphate and the carrier substance;

(b) optionally conditioning the product; and

(c) spheronizing until the desired bulk density is obtained.30
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8. A process according to claim 7 which comprises a low energy remicronisation step 

after step (b).

9. Use of a composition according to any one of claims 1 to 5 in the manufacture of a 

5 medicament for use in therapy.

10. A method of treating a patient suffering from a respiratory disorder which comprises 

administering to the patient a therapeutically effective amount of a composition according to 

any one of claims 1 to 5.

10
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