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FLUTICASONE FUROATE NASAL PREPARATION COMPOSITION 

TECHNICAL FIELD 

[0001] 

	

5 	 The present invention relates to a homogeneous 

composition comprising fluticasone furoate, and a process 

for preparing the composition. The present invention may 

be also used for treating allergic rhinitis. 

	

10 	BACKGROUND ART 

[0002] 

Corticoid steroids having anti-inflammatory activity 

are broadly used for treating inflammatory diseases such as 

dermatitis, asthma, and rhinitis. 	Fluticasone furoate 

	

15 	which is one of corticoid steroids is a glucocorticoid that 

is topically used for lowering inflammation of skin or 

airway, which has been already sold on the open market as a 

nasal drops for treating allergic rhinitis (Patent 

Reference 1). 

	

20 	[0003] 

Fluticasone furoate is very slightly soluble in water. 

In order to increase the water-solubility of fluticasone 

furoate to prepare nasal drops thereof for treating 

allergic rhinitis, it may be effective to add an organic 

	

25 	solvent such as ethanol or an additive for increasing the 



2 

solubility. 	Considering the administration to delicate 

nasal mucosa, however, it is difficult to use a stimulant 

organic solvent such as ethanol in nasal drops, or it is 

limited to choose a safe solubilizing agent having little 

	

5 	irritating property for nasal mucosa. 	After all, nasal 

drops of fluticasone furoate were developed as an aqueous 

suspension and the aqueous suspension has been already sold 

on the open market (AllermistTM nasal spray). 

[0004] 

	

10 	 When nasal drops are developed as an aqueous 

suspension, the selection of suspending agents used therein 

is important. The selection should be done considering the 

character of formulations. 	That is, the selection of 

suspending agents may greatly influence the suspension 

	

15 	character such as suspension stability, redispersibility, 

spray-performance, retention on mucosa (viscosity), and 

nasal-mucosal irritation, and may also have no small 

influence on the efficacy or stability of nasal drops 

(Patent Reference 2). 

	

20 	[0005] 

In the above-mentioned commercial product Allermist 

nasal spray, after all, microcrystalline cellulose and 

carboxymethylcellulose sodium (carmellose sodium) have been 

used as suspending agents. 	However, the suspension 

	

25 	dispersibility of the preparation is not necessarily stable, 
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and thus the preparation contains a reminder of shaking the 

bottle before using. 	The fact that the suspension 

dispersibility is not stable means to influence the 

stability of drug-formulation or the spray-performance. 

	

5 	And, by shaking the preparation before using, the viscosity 

of the preparation decreases, and such low viscosity makes 

it difficult to long keep the preparation in the nasal 

cavity. 	Consequently, the adverse effect on the drug 

efficacy has been of increasing concern. 

10 

PRIOR ART 

[Patent Reference] 

[0006] 

[Patent Reference 1] WO 2002/012265 

	

15 	 [Patent Reference 2] JP 4838493 B 

SUMMARY OF INVENTION 

[0007] 

(Technical Problem) 

	

20 	 One of the purposes of the present invention is to 

develop a pharmaceutical composition that is a nasal-spray 

preparation comprising poorly-water-soluble fluticasone 

furoate as an aqueous suspension, which does not need to be 

shook before using because the suspension-dispersing state 

	

25 	is stable, and has a good retention in the nasal cavity 
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after spray-administration. 

[0008] 

(Solution to Problem) 

The present inventors have extensively studied on the 

	

5 	above problem and have found that fluticasone furoate can 

become a very stable unprecedented suspension-dispersing 

state by adding carboxy vinyl polymer which is usually used 

as a viscous agent or a thickener and does not belong to a 

general suspending agent. Based upon the new findings, the 

	

10 	present invention has been accomplished. 

[0009] 

The present invention may provide the following 

embodiments. 

(Term 1) A pharmaceutical composition comprising 

	

15 	fluticasone furoate and carboxy vinyl polymer. 

[0010] 

(Term 2) The pharmaceutical composition of Term 1 which is 

an aqueous suspension. 

[0011] 

	

20 	(Term 3) The pharmaceutical composition of Term 1 or 2, 

which contains 0.1 to 2 % (w/w) carboxy vinyl polymer. 

[0012] 

(Term 4) The pharmaceutical composition of any one of Terms 

1 to 3, which contains 0.005 to 1 % (w/w) fluticasone 

	

25 	furoate. 
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[0013] 

(Term 5) The pharmaceutical composition of any one of Terms 

1 to 4, further comprising at least one suspending agent. 

[0014] 

	

5 	(Term 6) The pharmaceutical composition of Term 5, wherein 

the suspending agent comprises polysorbate 80. 

[0015] 

(Term 7) The pharmaceutical composition of any one of Terms 

1 to 6, further comprising at least one antiseptic agent. 

	

10 	[0016] 

(Term 8) The pharmaceutical composition of Term 7, wherein 

the antiseptic agent comprises benzalkonium chloride. 

[0017] 

(Term 9) The pharmaceutical composition of Term 7 or 8, 

	

15 	wherein the antiseptic agent comprises disodium edetate. 

[0018] 

(Term 10) The pharmaceutical composition of any one of 

Terms 1 to 9, further comprising at least one tonicity 

agent. 

	

20 	[0019] 

(Term 11) The pharmaceutical composition of Term 10, 

wherein the tonicity agent comprises sodium chloride and/or 

glycerin. 

[0020] 

	

25 	(Term 12) The pharmaceutical composition of Term 10 or 11, 
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which contains 0.1 to 10 % (w/w) tonicity agent. 

[0021] 

(Term 13) The pharmaceutical composition of any one of 

Terms 1 to 12, which is isotonic. 

	

5 	[0022] 

(Term 14) The pharmaceutical composition of any one of 

Terms 1 to 13, wherein the pH is 5 to 7. 

[0023] 

(Term 15) The pharmaceutical composition of Term 14, 

	

10 	wherein the pH is adjusted with sodium hydroxide and/or L- 

arginine. 

[0024] 

(Term 16) The pharmaceutical composition of any one of 

Terms 2 to 15, wherein the liquid particle size of the 

	

15 	aqueous suspension has a mean particle size of 30 to 100 pm. 

[0025] 

(Term 17) The pharmaceutical composition of Term 15 or 16, 

wherein the suspending agent comprises polysorbate 80, the 

antiseptic agent comprises disodium edetate and 

20 benzalkonium chloride, the tonicity agent comprises 

glycerin and sodium chloride, and the pH adjusting agent 

comprises L-arginine and sodium hydroxide. 

[0026] 

(Term 18) A nasal-spray preparation for intranasal 

	

25 	administration, comprising the pharmaceutical composition 
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of any one of Terms 1 to 17. 

[0027] 

(Term 19) A method for stabilizing the suspensibility of an 

aqueous suspension comprising fluticasone furoate by adding 

	

5 	carboxy vinyl polymer. 

[0028] 

(Effect of the Invention) 

Thanks to the discovery of the present invention, the 

suspensibility of a nasal-spray preparation comprising 

10 fluticasone furoate as an aqueous suspension has got 

stabilized a lot and it has become unnecessary to be shook 

before using. 	In addition, as the shaking before using 

becomes unnecessary, the problem of viscosity-decrease due 

to shaking has been removed. Thereby, it is expected that 

	

15 	the drug is long kept in the nasal cavity after it is 

administered into the nasal cavity, and the drug efficacy 

is improved to be sustainable and effective. 

DESCRIPTION OF EMBODIMENTS 

	

20 	[0029] 

Fluticasone furoate is the general name of 6a,9- 

difluoro-17P-[(fluoromethylsulfanyl)carbony1]-11P-hydroxy- 

16a-methy1-3-oxoandrosta-1,4-dien-17a-y1 	 furan-2- 

carboxylate whose chemical structure is shown below, which 

	

25 	has been broadly used in the treatment of allergic rhinitis. 
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The content of fluticasone furoate in the present 

preparation is 0.005 to 1 % (w/w), preferably 0.025 to 

0.1 0. 

	

5 	[0030] 

Carboxy vinyl polymer used herein should not be 

limited as long as it is what is usually used in a medical 

formulation. Preferably, it is carboxy vinyl polymer whose 

viscosity is adjusted by adding an outside shearing force. 

	

10 	The method of the adjustment and the effect of the modified 

carboxy vinyl polymer are disclosed in WO 2007/123193. For 

example, the outside shearing force may be added with a 

known device giving a shearing force such as a high-speed 

spinning-type emulsifying device, a colloidal mill-type 

	

15 	emulsifying device, a high-pressure emulsifying device, a 

roll mill-type emulsifying device, an ultrasonic-type 

emulsifying device and a membrane-type emulsifying device. 

Especially, a homo mixer-type, a comb-type, and an 

intermittently-jet-stream-generating-type, 	high-speed 

	

20 	spinning-type emulsifying devices are preferable. 	The 

content of carboxy vinyl polymer is 0.1 to 2 % (w/w), 
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preferably 0.25 to 1.0 %. 

[0031] 

The suspending agent used herein includes, for example, 

polysorbate 	80, 	polyoxyl 	40 	stearate, 	and/or 

5 polyoxyethylene hydrogenated castor oil 60, preferably 

polysorbate 80. 	The content of the suspending agent is 

0.01 to 1 % (w/w), preferably 0.025 to 0.5 %. 

[0032] 

The antiseptic agent used herein includes, for example, 

10 	benzalkonium chloride, benzethonium chloride, chlorobutanol, 

and/or disodium edetate, preferably benzalkonium chloride 

and/or disodium edetate. 	The content of each antiseptic 

agent is 0.005 to 1 % (w/w), preferably 0.01 to 0.02 %. 

[0033] 

15 

	

	 Preferably, the aqueous suspension of the present 

invention is isotonic or around isotonic. The isotonicity 

may be adjusted with a tonicity agent such as sodium 

chloride, boric acid, glycerin and/or glucose. The content 

of each tonicity agent is 0.1 to 10 % (w/w), preferably 0.1 

20 	to 1.0 %. 

[0034] 

The aqueous suspension of the present invention 

preferably has a pH of mild-acidity to around neutrality, 

in more detail, pH of 5 to 7. The pH may be adjusted with 

25 	sodium hydroxide, potassium hydroxide, L-arginine, and the 
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like, preferably sodium hydroxide and/or L-arginine. 

[0035] 

The liquid particle size of sprayed aqueous suspension 

of the present invention is preferably a mean particle size 

	

5 	of 30 to 100 pm, more preferably 40 to 80 pm. 

[0036] 

The 	nasal-spray 	preparation 	for 	intranasal 

administration of the present invention is directed to the 

nasal-spray preparation in a normal nasal spray container, 

	

10 	or in an upper-pressure-relief airless-type spray container 

disclosed in WO 2007/123193 and WO 2007/123207. 

EXAMPLES 

[0037] 

	

15 	 Hereinafter, the present invention is illustrated 

based on Examples, Reference examples, and Stability tests, 

but are not limited thereto. 	The evaluations of the 

Examples and Reference examples prepared below, and the 

stability tests were carried out according to Japanese 

	

20 	Pharmacopoeia, unless otherwise indicated. 

[0038] 

The viscosity measurement was carried out according to 

Japanese 
	Pharmacopoeia/General 	Tests/Viscosity 

Determination Method II Viscosity measurement by rotational 

	

25 	viscometer 	2.1.3. 	Cone-flat 	plate-type 	rotational 
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viscometer (20°C, 2.5 rotations per minute), and the 

details are as follows. 

(Measuring method) 

1.1 mL of the test sample (test preparation) was 

5 charged into a sample cup of a cone-flat plate-type 

rotational viscometer (cone plate type) which was 

beforehand set for 20°C, while being careful not to put air 

bubble. The sample was let stand for 5 minutes, and then 

subjected to a shearing force for 3 minutes. Subsequently, 

10 	the viscosity of the sample was measured according to the 

following condition. 

(Measuring condition) 

Apparatus: TOKI SANGYO CO.,LTD. TVE-25 type viscosity meter 

Measuring range: R (full-scale torque 1437.4 pN-m) 

15 	Shearing rate: 9.575 s-1  (2.5 rotations per minute) 

Rotor: 1°34'xR24 

[0039] 

The liquid particle size (mean liquid particle size, 

10 to 100 pm(%)) was measured by filling a nasal-spray 

20 	device having a 55 mg (= 50 pL)-sprayable pump with the 

produced preparation, spraying the preparation, and 

analyzing the sprayed liquid particle with a laser 

diffraction/scattering particle-size-distribution analyzer 

according to the following condition. 

25 	(Measuring condition) 
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Apparatus: Malvern SprayTec 

Reading distance: 30 mm 

Spray angle: 40°  

Extrusion speed: 100 mm/s 

5 	[0040] 

Example 1  

(Production method) 

Ingredients Amount 	(% by weight) 

fluticasone furoate 0.05 

carboxy vinyl polymer 0.56 

L-arginine 0.98 

polysorbate 80 0.1 

disodium edatate hydrate 0.05 

benzalkonium chloride 0.01 

concentrated glycerin 1.0 

sodium chloride 0.5 

purified water q.s. (96.75) 

Total 100.0 

Carboxy vinyl polymer was dispersed, mixed, and 

dissolved in purified water. To the solution was added a 

10 solution of L-arginine, disodium edatate hydrate, and 

sodium chloride in purified water, and the mixture was 

stirred. A solution of benzalkonium chloride in purified 

water was added to the mixture, and the mixture was stirred. 

Separately, fluticasone furoate was wetted with 

15 	concentrated glycerin, and then polysorbate 80 and purified 

water were added thereto. 	The mixture was homogeneously 

dispersed to prepare a homogeneous wet solution of 

fluticasone furoate. 	The wet solution of fluticasone 
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furoate was added to the above-prepared solution comprising 

carboxy vinyl polymer, and the mixture was stirred to give 

a homogeneous nasal preparation. 

[0041] 

5 	(Evaluation result) 

The evaluation results of the obtained nasal 

preparation are shown below. 

Aspect 
A white suspensible 
viscous liquid, which is 
practically odorless 

pH 6.2 
Viscosity 	(mPa•s) 1250 
Osmolality 	(mOs/L) 280 
Mean liquid particle size 	(pm) 75 
Liquid particle size of 10 to 
100 pm 	(%) 81.4 

[0042] 

Example 2  

10 	(Production method) 

Ingredients Amount 	(% by weight) 
fluticasone furoate 0.0275 
carboxy vinyl polymer 0.52 
L-arginine 0.91 
polysorbate 80 0.1 
disodium edatate hydrate 0.05 
benzalkonium chloride 0.01 
sodium chloride 0.25 
ethanol 1.0 
purified water q.s.(97.1325) 

Total 100.0 

A solution of L-arginine, disodium edatate hydrate, 

and sodium chloride in purified water was charged into a 

vacuum mixer, then a solution of benzalkonium chloride and 



14 

polysorbate 80 in purified water was added thereto, and the 

mixture was stirred. Separately, carboxy vinyl polymer was 

dissolved in purified water with stirring and the solution 

was added to the mixture in the vacuum mixer. The mixture 

	

5 	was stirred in the vacuum mixer. 	Separately, fluticasone 

furoate was wetted with concentrated glycerin, and then 

polysorbate 80 and purified water were added thereto. 

After wetting the mixture, the wet solution of fluticasone 

furoate was added to the stirred mixture prepared above. 

	

10 	The mixture was stirred in the vacuum mixer. Further, the 

mixture was subjected to a high-speed shearing force to 

adjust the viscosity to 1250 mPa•s with stirring. 

[0043] 

(Evaluation result) 

	

15 	 The evaluation results of the obtained nasal 

preparation are shown below. 

Aspect 
A white suspensible 
viscous liquid, which is 
practically odorless 

pH 6.3 

Viscosity 	(mPa•s) 1250 

Osmolality 	(mOs/L) 265 

Mean liquid particle size 	(pm) 67 

Liquid particle size of 10 to 
100 	pm 	(%) 

86.8 

[0044] 

Example 3  

(Production method) 

Ingredients 
	 Amount (% by weight) 
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fluticasone furoate 0.0275 
carboxy vinyl polymer 0.53 
L-arginine 0.95 
polysorbate 80 0.1 
disodium edatate hydrate 0.05 
benzalkonium chloride 0.01 
concentrated glycerin 1.0 
sodium chloride 0.5 
purified water q.s.(96.8325) 

Total 100.0 

Carboxy vinyl polymer was dispersed, mixed, and 

dissolved in purified water. To the solution was added a 

solution of L-arginine, disodium edatate hydrate, and 

sodium chloride in purified water, and the mixture was 

	

5 	stirred. A solution of benzalkonium chloride in purified 

water was added to the mixture, and the mixture was stirred. 

Separately, fluticasone furoate was wetted with 

concentrated glycerin, and then polysorbate 80 and purified 

water were added thereto. 	The mixture was sufficiently 

	

10 	wetted. The wet mixture of fluticasone furoate was added 

to the above-prepared mixture comprising carboxy vinyl 

polymer, and the obtained mixture was stirred in a vacuum 

mixer. 

[0045] 

	

15 	(Evaluation result) 

The evaluation results of the obtained nasal 

preparation are shown below. 

Aspect 
A white suspensible 
viscous liquid, which is 
practically odorless 

pH 6.2 
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Viscosity 	(mPa•s) 1150 

Osmolality 	(mOs/L) 281 

Mean liquid particle size 	(pm) 72 

Liquid particle size of 10 to 
100 	pm 	(%) 

81.5 

[0046] 

Example 4  

(Production method) 

Ingredients Amount 	(% by weight) 

fluticasone furoate 0.05 

carboxy vinyl polymer 0.53 

L-arginine 0.2 

polysorbate 80 0.1 

disodium edatate hydrate 0.05 

benzalkonium chloride 0.01 

sodium chloride 0.035 

concentrated glycerin 0.875 

ethanol 0.8 

purified water q.s.(97.1325) 

Total 100.0 

A solution of L-arginine, disodium edatate hydrate, 

	

5 	and sodium chloride in purified water was charged into a 

vacuum mixer, then a solution of benzalkonium chloride and 

polysorbate 80 in purified water was added thereto, and the 

mixture was stirred. Separately, carboxy vinyl polymer was 

dissolved in purified water with stirring and the solution 

	

10 	was added to the mixture in the vacuum mixer. The mixture 

was stirred in the vacuum mixer. Separately, fluticasone 

furoate was wetted with concentrated glycerin, and then 

polysorbate 80 and purified water were added thereto. 

After wetting the mixture, the wet solution of fluticasone 

	

15 	furoate was added to the stirred mixture prepared above. 
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The mixture was stirred in the vacuum mixer. Further, the 

mixture was subjected to a high-speed shearing force to 

adjust the viscosity to 1000 mPa•s with stirring. 

[0047] 

5 	(Evaluation result) 

The evaluation results of the obtained nasal 

preparation are shown below. 

Aspect 
A white suspensible 
viscous liquid, which is 
practically odorless 

pH 4.5 
Viscosity 	(mPa•s) 1000 
Osmolality 	(mOs/L) 273 
Mean liquid particle size 	(pm) 88 
Liquid particle size of 10 to 
100 pm 	(%) 68.4 

[0048] 

Example 5  

10 	(Production method) 

Ingredients Amount 	(% by weight) 
fluticasone furoate 0.05 
carboxy vinyl polymer 0.35 
L-arginine 0.50 
polysorbate 80 0.025 
disodium edatate hydrate 0.015 
benzalkonium chloride 0.01 
sodium chloride 0.035 
concentrated glycerin 0.875 
ethanol 0.5 
purified water q.s.(97.64) 

Total 100.0 

A solution of L-arginine, disodium edatate hydrate, 

and sodium chloride in purified water was charged into a 

vacuum mixer, then a solution of benzalkonium chloride and 
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polysorbate 80 in purified water was added thereto, and the 

mixture was stirred. Separately, carboxy vinyl polymer was 

dissolved in purified water with stirring and the solution 

was added to the mixture in the vacuum mixer. The mixture 

	

5 	was stirred in the vacuum mixer. Separately, fluticasone 

furoate was wetted with concentrated glycerin, and then 

polysorbate 80 and purified water were added thereto. 

After wetting the mixture, the wet solution of fluticasone 

furoate was added to the stirred mixture prepared above. 

	

10 	The mixture was stirred in the vacuum mixer. Further, the 

mixture was subjected to a high-speed shearing force to 

adjust the viscosity to 1000 mPa•s with stirring. 

[0049] 

(Evaluation result) 

	

15 	 The evaluation results of the obtained nasal 

preparation are shown below. 

Aspect 
A white suspensible 
viscous liquid, which is 
practically odorless 

pH 6.0 

Viscosity 	(mPa•s) 1000 

Osmolality 	(mOs/L) 275 

Mean liquid particle size 	(pm) 75 

Liquid particle size of 10 to 
100 pm 	(%) 

81.2 

[0050] 

Reference example 1 (According to Example 1 in JP 4838493 

B) 

20 	(Production method) 
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Ingredients Amount 	(% by weight) 
fluticasone furoate 0.05 
polysorbate 80 0.025 
Avicel RC591* 1.5 
glucose 5.0 
disodium edatate hydrate 0.015 
benzalkonium chloride 0.015 
1 N hydrochloric acid q.s. 
purified water q.s. 

Total 100.0 
*: 	a 	mixture 	of 	microcrystalline 	cellulose 
carboxymethylcellulose sodium 

and 

Glucose was dissolved in purified water to prepare a 

solution of glucose, and disodium edatate hydrate was added 

thereto and dissolved. 	Avicel RC591 was added to the 

solution with stirring to prepare a hydrated Suspension A. 

	

5 	Separately, polysorbate 80 was dissolved in purified water 

at 50 to 60°C, and fluticasone furoate was added thereto to 

prepare Suspension B. Suspension A and Suspension B were 

mixed and stirred. To the suspension mixture was added a 

solution of benzalkonium chloride in purified water, and 

	

10 	the obtained mixture was stirred. To the mixture was added 

1 N hydrochloric acid to adjust the pH to 6.0. 	Purified 

water was added thereto to adjust the total weight as shown 

in the above table. 

[0051] 

	

15 	(Evaluation result) 

The evaluation results of the obtained nasal 

preparation are shown below. 

Aspect A white opaque suspension 
pH 6.0 
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Viscosity 	(mPa-s) 38 

Osmolality 	(mOs/L) 278 

Mean liquid particle size 	(pm) 67 

Liquid particle size of 10 to 

100 pm 	(%) 
84.4 

[0052] 

Reference examples 2 to 6  

In the same manner, each reference example was 

prepared using each suspending agent shown in the table 

5 	below. 

Example 

Ingredients 

Amount 	(% by weight) 

Reference 
example 2example 

Reference 
3example 
Reference 

4example 
Reference 

5example 
Reference 

6 

fluticasone furoate 0.05 0.05 0.05 0.05 0.05 

polysorbate 80 0.025 0.025 0.025 0.025 0.025 

glucose 5.00 5.00 5.00 5.00 5.00 

disodium edatate hydrate 0.015 0.015 0.015 0.015 0.015 

benzalkonium chloride 0.015 0.015 0.015 0.015 0.015 

hydroxypropyl 
methylcellulose 2910*1  

0.55 - - - - 

polyvinyl alcohol *2  2.00 - - 

sodium alginate *3  - - 1.00 - - 

macrogol 4000 *4  - - - 45.0 - 

chondroitin sulfate 
sodium *5  

- - - - 2.00 

1N hydrochloric acid q.s. q.s. q.s. q.s. q.s. 

1N sodium hydroxide q. 3 . q.s. q.s. q.s. q.s. 

purified water q.s. 	(up 	to 	100 	%) 

*1 to *5: Each indicated amount is the amount of each 

suspending agent which was added to obtain sufficient 

viscosity. 

[0053] 

10 	(Evaluation result) 

The evaluation results of the obtained nasal 

preparation are shown below. 

Reference Reference Reference Reference Reference 
example 2 example 3 example 4 example 5 example 6 J 
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pH 6.0 6.0 6.0 6.0 6.0 
Viscosity 
(mPa•s) 

47 7 320 60 10 

Spray geometry bad 
(jet-like) 

good 
(fine mist) 

bad 
(jet-like) 

bad 
(jet-like) 

good 
(fine mist) 

Mean 	liquid 
particle 	size 
(lam) 

249 72 163 110 81 

Liquid 
particle 	size 
of 	10 	to 	100 
pm 	(%) 

21.4 76.9 36.8 40.9 72.1 

[0054] 

Stability test 1  

Using Example 5, Reference example 1, and a commercial 

product Allermist 27.5 pg 56 metered Nasal Spray 

	

5 	(hereinafter, referred to as "Allermist nasal spray"), the 

following test was carried out. 

(Test method) 

The test sample (test preparation) is sufficiently 

stirred and then the assay sample is taken from the test 

	

10 	sample in homogeneous state. 	The content of fluticasone 

furoate in the assay sample is determined by high-

performance liquid chromatography to give each initial content 

in homogeneous state (Content A). 

Then, 12 g of each test sample in homogeneous state is 

	

15 	put into a 13.5 mL glass screw-capped-bottle, and the 

bottle is well shook again to be in homogeneous state. The 

bottled test sample is left to stand at ambient temperature 

for 24 hours or for a week. 	Separately, the freshly- 

prepared test sample is centrifuged (5000 rpm, 10 minutes). 
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Before and after putting the sample into the screw-

capped-bottle and shaking it, after 24-hour and one-week 

leaving to stand, and after centrifuging the sample, the 

sample in each state is evaluated about the aspect and the 

	

5 	content of fluticasone furoate. In determining the content, 

each test sample is divided into an upper layer (3 g), a 

middle layer (4 g), and the left lower layer (3 g). Each 2 

g of the upper and lower layers is weighed as assay samples, 

and each content of fluticasone furoate is determined by 

	

10 	high-performance liquid chromatography (Content B). 	The 

suspension stability is evaluated based on the rate of 

suspension stability which can be given through the 

following formula. 

Rate of suspension stability (%) = 

	

15 	 (Content B)/(Content A) x 100 
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Suspension Stability 

Example 5 
Reference 
example 1 

Allermist 
nasal spray 

immediately 
after well 
stirring 

layer 
 

upper100.5 % 100.9 % 101.2 % 

layer 
lower100.3 % 100.7 % 101.8 % 

24 hours after 
shake 

upper 
layer 

100.1 % 101.4 % 101.4 % 

lower 
layer 

100.8 % 100.2 % 101.0 % 

one week after 
shake 

upper 
layer 

100.3 % 97.7 % 98.4 % 

lower 
layer 

100.6 % 104.0 % 102.2 % 

centrifugation 
(5000 	rpm, 	10 
min) 	after 
shake 

upper 
layer 

 % 100.2 % 77.3 88.4 
 

% 

lower 
layer 

100.5 % 105.3 % 107.6 % 

[0056] 

Stability test 2  

Using Example 4 and Reference examples 2 to 6, the 

5 	same test as Stability test 1 was carried out, in which the 

assay frequency was more than that of Stability test 1. 

The results are shown below. 
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CLAIMS 

1. A pharmaceutical composition comprising fluticasone 

furoate and carboxy vinyl polymer. 

5 

2. The pharmaceutical composition of claim 1 which is an 

aqueous suspension. 

3. The pharmaceutical composition of claim 1 or 2, which 

10 	contains 0.1 to 2 % (w/w) carboxy vinyl polymer. 

4. The pharmaceutical composition of any one of claims 1 

to 3, which contains 0.005 to 1 % (w/w) fluticasone furoate. 

15 	5. 	The pharmaceutical composition of any one of claims 1 

to 4, further comprising at least one suspending agent. 

6. 	The pharmaceutical composition of claim 5, wherein the 

suspending agent comprises polysorbate 80. 

20 

7. The pharmaceutical composition of any one of claims 1 

to 6, further comprising at least one antiseptic agent. 

8. The pharmaceutical composition of claim 7, wherein the 

25 	antiseptic agent comprises benzalkonium chloride. 



29 

9. The pharmaceutical composition of claim 7 or 8, 

wherein the antiseptic agent comprises disodium edetate. 

	

5 	10. The pharmaceutical composition of any one of claims 1 

to 9, further comprising at least one tonicity agent. 

11. The pharmaceutical composition of claim 10, wherein 

the tonicity agent comprises sodium chloride and/or 

	

10 	glycerin. 

12. The pharmaceutical composition of claim 10 or 11, 

which contains 0.1 to 10 % (w/w) tonicity agent. 

	

15 	13. The pharmaceutical composition of any one of claims 1 

to 12, which is isotonic. 

14. The pharmaceutical composition of any one of claims 1 

to 13, wherein the pH is 5 to 7. 

20 

15. The pharmaceutical composition of claim 14, wherein 

the pH is adjusted with sodium hydroxide and/or L-arginine. 

16. The pharmaceutical composition of any one of claims 2 

25 	to 15, wherein the liquid particle size of the aqueous 
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suspension has a mean particle size of 30 to 100 um. 

17. The pharmaceutical composition of claim 15 or 16, 

wherein the suspending agent comprises polysorbate 80, the 

5 antiseptic agent comprises disodium edetate and 

benzalkonium chloride, the tonicity agent comprises 

glycerin and sodium chloride, and the pH adjusting agent 

comprises L-arginine and sodium hydroxide. 

10 18. A nasal-spray preparation 	for intranasal 

administration, comprising the pharmaceutical composition 

of any one of claims 1 to 17. 

19. A method for stabilizing the suspensibility of an 

15 

	

	aqueous suspension comprising fluticasone furoate by adding 

carboxy vinyl polymer. 


