2 1 JUL 2006 WD 2003/063842 PCT/ SE2003/ 000156 1 Conposition for_inhal ation -
Field of the invention 5 The present invention relates to a for nul atilbrl06
conpri YAGOPBHNHYLer ol 'and budesonide for wuse in the tPEHBEF0GMSE

i nflammat ory conditions/disorders, -especially respiratory di seases  such as
asthma, COPD and rhinitis. Background of the invention 10 Stability is one
of the nost inportant factors which deternines whether a conpound or a C-

m xture of conpounds can be-devel oped into a therapeutically useful

phar maceuti cal product. 15 Conbinations of fornoterol and budesoni de are
known in t@%@%&mﬁ?@rﬁﬂﬂa@ﬁﬂ‘m' e WO 93/11773 discloses such a conbination
that is now eted as Synbicort(r)- in a dry powder inhaler. There are a
variety of other inhalers by which a respiratory product can be

adm ni stered, such as pressurl sed netered dose inhalers (pMD"s).

For mul aElﬁwﬂléﬁﬂvenﬁm_I)I S may require certai.n excipients as disclosed in V\D
93/05765. 20 It has now been found that certain HFA fornul ati.ons conpri si ng
fornoterol and budeson de together with poI yV| nyl yrrolidone (PVP) and :
© pol yet hhesresest jnveptiqnesges ta aipppwlagoeqm gﬁ@ anddiydaie ot abi 1 ity.

25 DesGiseph m&tméﬂtefhﬂl&ﬁﬁateﬂr édhdﬁﬁﬁ@ﬁdih%ﬂ!‘e@s,!é& RidllyefsiRsap didenssgnt i on,

there is provi cal conposition ‘conprising fornoterol,
budesorfiv§g & g@ﬁm@ﬁopg G characterised in that the PP is present
from about 0 0005 to about 0.03 % w and the PEG is present from about 0.05
30 to 3 referably the PWP is present in an anount of 0.001 %
W P?% ’9‘§E{%§!{%T5%%°“PVP kes.

Stability is one of the most important factors which determines whether a compound ora Q .

mixture of compounds can be developed into a ﬂlerapeutacally useful pharmaceuﬁcal

- product. '

15 Combinations of formoterol and budesonide are known in the art, see for example WO
93/11773 discloses such a combination that is now marketed as Symbicort® in a dry
powder inhaler. There are a variety of other inhalers by which a respiratory product can be
administered, such as pressurised metered dose inhalers (pMDI’s). Formulations for
_pPMDI’s may require certain excipients as disclosed in WO 93/05765. -
0 _ | o _ _ .
1t has now been found that certain HFA formulations comprising formoterol and
budesonide together with polyvmylpytrohdone (PVP) and polyethylene glycol (PEG)
“exhibit excellent physical suspension stabxhty

25 Description of the invention

In accordance with the present invention, there is provided a pharmaceutical composition

comprising formotercl, budesonide, HFA 227, PVP and PEG charecterised in that the PVP

is present from about 0.0005 to about 0.03 %w/w and the PEG is present from about 0.05
30 toabout0 35% wiw.

Preferably the PVP is present in an amount of 0.001 % w/w. Preferably the PVP is PVP
K25, | _ | _

35 Preferably the PEG is present in an amount of 0.3 % wiw. Preferably the PEG is PEG
1000,



as Preferably the PEGis present in an anount of 0.3 %ww Prefer bliyi ol
PEG i s Pi§s 2069065342 1 JUL 2006 WD 2003/ 063842 PCT/ SEZO%M@&@@P
-Preferably the concentrations of fornoterol/budesonide are such that t he
fornul ation. delivers fornoterol/budesonide at 4.5/ 40 nog, 4.5/80 ntg,
4.51160 neg or 4,5/320nrg per act uati?n. 5 The fornoterol can be in the
formof a mxture of enantiorners. Preferably the fornmoterol is in the form
of a single enantioner, preferably the R, R enantionmer. The fornoterol can
be in the formof the free base, salt or solvate, or a solvate of a salt,
preferably the fornoterol is in the formof its famarate di hydrate salt.
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15 solvates thereof. More preferably the second active ingredient is budesonide or an epimer
thereof, such as the 22R-epimer of budesonide. ' | |

The pharmacetitical compositions according to the invention can be used for the treatment
or prophylaxis of a respiratory disorder, in particular the treatment or prophylaxis of

20  asthma, rhinitis or COPD.
In a further aspect the invention provides a method of treatmg a resp:ratory disorder, in
particular asthma, thinitis or COPD, in a mammal, which comprises administeringtoa
patient a pharmaceutical composition as herein defined.

25 The compositions of the invention can be inhaled from any suitable MDI dewce Doses
will be dependent on the severity of the disease and the type of patient, but are preferably
4.5/80 meg or 4.5/160 mcg per actuation as defined above.

The concentration of PVP (0.001%w/w) used in this formulation has been found to give
30 consistently stable formulations over the requi.red' dose range, incorporating a wide range
 of concentrations of the active components, and at a much lower concentration than
indicated in the prior art,

The invention is illustrated by the following examples.
T _
~ Experimental section



The concentration of PVP (0.001'/ow w) used in this fornulati on has been
found to give 30 consistently stable fornulations over the requiZedlidée
range, woeans{oeasat i ng a wi de range of concentrati ons CFCH/BE00HYI0VES - '
conmponents, and at a much | ower concentration than indicated in the prior
art. The invention is illustrated by the follow ng exanples. 35 -
Experinental section 2 1 JUL 2006 W® 20031063842 PCTI SE2003/ 000156 3 Two
met hods can be used to eval uate physical suspension stability: Optical '
suspensi on characterisation (OSCAR), and TURBI SCAN. Both -nethods are used
to sem -quantify sedinentation/creanm ng rates. OSCAR neasurenents are
performed using the PET bottles 5 directly. For TURBI SCAN anal ysis, the
suspendivanmethods tandhesised teevauate plysical sispenpiaustaitigs Optieakwkpensionr

] ' er THODQLQGY 10 OSCAR
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t he rapedimeatation/srermingrabise G R queasticicotitare perfirmedtusingthe BEF hotthes| er
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transm ssi on characterise pre-agitated suspenston

f or nul ®resswrecsllson mpasyrementylight brosmpttanca Avdbapkscriietiigown in  Figure 1)
The equi pment consists of a twin headed test assenbly. The head on the |eft
side o <) | t is used with dilute suspensions and-the right for
conce'nIM%t ET&)EI\)Q é—@si ons. The selector switch nounted between the two test
heads is used to alternate 20 concentration choice. The output fromthe

sel ectm head is directed to the equi pnent. nounted vol tage di splay and

to The er for data |ogging, The anal ogue signals from - photodetectors
are digitised and the values collected in data files, these are then ()

ical'§i ' ke - | t -
Pount o bhse St dore Phbabserhigh (LA %?e&émper i L
The uppad repradyciile sephanastificationoeimeteced dose er suspension characteristics. _ :

\i

15 The OSCAR equipment uiilises changes in light transmission with time, to characterise a
pre-agitated suspension formulation (a schematic diagram of the equipment is shown in

Figure 1). The equipment consists of a twin headed test assembly. The head on the left
side of the equipment is used with dilute suspensions and the right for concentrated :
suspensions. The selector switch mounted between the two test heads is used to alternate

20  concentration choice. The output from the selected test head is directed to the equipment - .
mounted voltage display and to the computer for data logging, The analogue signals from
photodetectors are digitised and the values collected in data files, these are then processed
using a snitable software package. There are two equipment mounted voltage displays,

one each for the upper and lower photodetectors. The upper and lower photodetectors are O
25 height adjustable and a position readout display is provided to indicate the set height for
each testrun, - '

The Reagecon Turbidity standards (2500-4000 NTU) are used to calibrate the sensitivity of -
the OSCAR equipment. In this case, the 3000 NTU turbidity calibration standard isused
3  as a standard calibration check. However any of the turbidity standards can be used to
* adjust the sensitivity of the probes to a specific voltage appropriate to the formulation.

Samples for test on the OSCAR equipment are presented in PBT.bottIes crimped with non-
metering valves. ' ' '
35 '



t he set
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~(2500- 4000 NTU) are used to calibrate the sensitivity of the OSCAR
equi prent. I.n this case, the 3000 NTU turbidity calibratiion standard is used
standard calibration check. Hapever any of the turbidity standards
adj ust the sensitivity of the probes to a specific voltage
ate to the fornulation. - Sanples for test on the OSCAR equipnent are
pr esent PET bpttles crinped with non- net valves. 35 2 1 JUL 2006
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Realthaareddd) si on stability and instability analyser, or a vertical
It consists of a reading head noving along a

tonmed, 5nm cylindrical glass cell, which takes readi ngs of

Nhackscattered Iight every 40 pin on a naxi num sanpl e hei ght
The scan can be repeated with a pr ogrammabl e frequency to obtain a
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15

20

30

backscatiered light every 40 pm on a maximum sample height of 80mm. The scan can be
repeated with a programmable frequency to obtain a macroscopic fingerprint of the
sample.

The reading head uses a pulsed near infrared Iight'source (wavelength = 850 nm) and two

synchronous detectors:

Transmission detector: Picks up light transmitted through'the solution in the
tube, at 0°

Backscaitering detector: Receives the light back scattered by the product at
135°

The profile obtained characterises the samples homogenieity, concentration and mean
particle diameter. It allows for quantification of the physical processes the sample is
undergoing. As well as detecting destabilisation, Turbiscan allows companson of, for
example, the sedimentaion rate of different suspens1ons

Turbiscan may be used in several modes, eg trém_s_mitt_eﬂ or backscattering modes.
Turbiscan has been used here in these examples to measure the transmitted light as a
funtion of time '

- Dlspersmn mstab:hty is the result of two physical processes: 8) particle size increases as a

335

result of the formation of aggregates, dus to flocoulation b) particle migration resultmg in-
creaming or sedimentation. When a product is stable (ie no flocculation, creaming or

béhnigiedsr 86, 1997,



- Backscattering detector: Receives the |ight back scattered by the pjomgict at
1350. (.. 25 rofi.l e obtained cliaracterises the s nielty,
concen&%%q%glxe%ﬁ "mean particle dianeter. It allows f‘f)@ﬁ%’ﬁ?. %bga'ti on of -
t he physical pyocesses the sarnple is undergoing. As well as detecting
destabilisation, Turbiscan allows cogparison of, for exanple, the

sedi nentaion rate of different suspensions, 30 Turbiscan may be used.-in -
several nodes, eg transmtted or backscattering nodes. Turbiscan has been

- used here in these exanples to neasure the transmtted light as a - funtion
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a constFanpresuised girstamiy axcell ¢apable of heedling nressurispdesemplesigesuimdpSuchiz| e si ze,
vari ati k Rsdd @ i his sk O Mi- t he
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f or mul @elon T{]tﬁ scans .were performed in the AUTO node. The % transm ssion
aver ag ’E‘Ffig\?f’ 1° PHECRIUFE Y €ee | ater) were taken froma zone around the
nidgdl e of the suspension.sanple. 10 I N TI AL EVALUATION For the initial -

eval uammﬁas used. Fornul ations containing fornmoterol fuma ajte
di hydr , —0.00 1 %ww PVP o o . t

For the initial evaluation, only OSCAR was used. : R

Formulations containing formoterol fumarate dihydrate, budesonide, 0.001% w/w PVP ~
15 - K25 and either 0.1 % w/w or 0.3% PEG 1000 in HFA-227 were prepared in polyethylene

terephlate (PET) bottles crimped with a continuous valve. For all formulations, the _

formoterol fumurate dihydrate concentration remained constant at 0.09mg/tal (equivalent:

to 4.5 meg formoterol fumurate dihydrate per actuation) and the budesonide concentration

varied between approximately Img/m!l to 8 mg/ml (equivalent to 40 mcg to 320 mcg per
20 actuation). ' : | -



“is K25 and either 0. 1 % w w or 0.3% PEG 1000 i n HFA-227 were prezp%,gzpmg
gve. For

pol yet hykepeoslogssaphl ate (PET) bottles crinped with a copdy/Sesdsoo

.all fornulations, the fatnoterol fumurate di hydrate concentration renmai ned

constant at O. _09rrg/ra| (equivalent] to 4.5 ntg fornoterol funurate

di hydrate per actuation) and the budesgni de concentration varied between
approximately 1ng/m to 8 ngl:m (equivalent to 40 ncg to 320 neg per 20
actuation). 2 1 JUL 2006 WO 2003/ 063842 PCTI SE2003/ 000156 6 Early OSCAR
data for _Synbicort B faormul ati ons Budesoni de Fornoterol PVP X25 Tinme

Tr ansni t ERIYOSEIR %@r&mjumrmm oyEHYMINY M)  ex- actuator ex-actuator
MWW Lower sensor PEG conen %vWw 0.1 0.3 40 P9 4.5 jig 0.001 30seconds

257 60 0% u WL BO=STConus 440 0. 002
30seconfi$udgspnids Formoterol 45 .6 ~&jn® 00] 3(Trenswittanc208[114 60
i s | St oo 1 o0 | 0
ex-actuator | ex-actuator % wiw) Lower sensor
PEG concn % w/w
0.1 0.3
40 ug 4.5 ug - 0.001 30 seconds | 257
' 60 seconds 264
80 ug 4.5 pg 0.001 30 seconds 202
C i R 60 seconds 240
‘ 0.002 30 seconds 184
' 60 seconds 185
160pg | 4.5ug 0001 | 30seconds | 208 | 114
60 seconds 304 191
0.002 30 seconds 248 '
60 seconds 327
320 ug 4.5 g 0.001 30 seconds - 475
60 seconds 570
0.002 30 seconds 930
60 seconds ' 1443

" OSCAR analysis of these formulations gave relatively low light transmittance values at the
(/ s lower sensor, which is indicative of stable suspensions with low flocculation
_ characteristics. Early indications were that the 0.001% w/w PVP with 0.3% PEG 1000
would give the best suspension. '

FURTHER EVALUATION: various concentrahons of PVP 1{25 with a constant PEG _
10 1000 concentrauon of 0.3% wiw.

OSCAR, Turbiscan and photographic methods were used to evaluate the formulations.
OSCAR and Turbiscan techniques have been described earlier, Samples with varying
concentrations of PVP were analysed to determine suspension stability over time.



OSCAR anal ysi s of these forrrul ations gave reI at ively |ow |ight transmt jegce
val uesyal qto ?J | ower sensor, which is indicative of gtRdE80He636NS! ons

W th Iow% occul‘ation charact eri sti cs. Early indications were that the
0.001% w w PVP with 0.3% PEG 1000 woul d give the best suspension. FURTHER
EVALUATI ON:  various concentrations of PVP'IC25 with a constant PEG 10 1000
concentration of 0.3%w w. OSCAR, Turbiscan and photographic nethods were
‘used to evaluate the fornulations. OSCAR and Turbi scan techni ques have been
described earlier. Sanples with varying concentrations of PVP were anal ysed
t o det BHOTRGRAPFHAANAINSSBI | ity over time. 15 2 1 JUL 2906 WD 2003/ 063842
PCT/ SE20031000156 7 PHOTOGRAPHI C ANALYSI S For t he phot ographl c analysis ,
sanpl es were prepared in PET bottles and photo raphed | tally over tine,
usi ng &or)tbadxh ologEapbiomalysisTiremplesisropicapled in £ qtﬂesm edhown hm
show t kg %va%ﬁeqim RS DAR A O REsel fHoo S@g@mg@gﬁ&v Eﬁﬁ%h%&‘ma“ son of
t he eff ct | ]\; ngss of vari ogﬁ concent rat I .on s-Il e concentration of
- PVPSvashewn herehsh %-*eowqf FURRGRSIq, ver time andallomgersy spp#RSOBINSt ogr aphs

t he CoRigestFacaiémREs @fthewyﬂomssc@&eﬁtﬁhbﬁ%wwomé cBnédirafifn BAPIP vAZed ar | eft
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160~t gfp3ftoisas Fsltows: erol . 4. 5gg/ shot with various is. PVP K25 concentrations
and 0. 3% PEG 1000 at 0O, 15, 30, and 60 seconds standing tinme. Figures 12,

13 and 14 shews—Budepont-de—80ggrshot—For-rpferol—4rbpgishet with various
0.0001 0.0005 | 0.001 0.01 0.03 0. 05 _ _
far left - _ : _ : far right . :

0 : N
DIGITAL PHOTOGRAPHY OF FORMULATIONS SHOWING DEGREE OF
DISPERSION OVER TIME ) '

" Figures 9, 10 and 11 show Budesonide 160;,Lg/shot, Fonnoterol 4.5 pglshot with various
15, PVPK2S concentrat;ons and 0.3% PEG 1000 at 0, 15, 30, and 60 seconds standing time. -

Figures 12, 13 and 14 shows Budesonide 80pg/shot, Formoterol 4.5 pg/shot with various
~ PVP K25 concentrations and 0.3% PEG 1000 at 0, 30, and 60 seconds standing time.

» TABLE OF DEGREEE OF DISPERSION OF SUSPENSIONS OVER TIME: (ALL
SAMPLES '

Photographs were taken of all doses (320pg/4.5ng to 40ug/4.51g) at 0, 15, 30, 60, 90
* seconds, and 2, 5 and 10 mimutes. As this produced too many photographs to reproduce
25 here, a chart has been constructed 1o give a reprentation of the degree of diépersion over
time. : o T , - '
If the sample was fully suspended, the sample was rated 0 e.g. at 0 minutes they were fully
d1spersed From there, the samples bave been rated in increments of 1-5 at 20% intervals
to express the degree of dispersion i.e. 0 was fully suspended and 5 fully creamed This
30 allows some companson actoss the whole dose range and PVP concemrratmn range used.
(Note concentration of Formoterol is 4.5g/shot in all the samples) _
(Samples are all fully dispersed at 0 seconds and therefore all have a score of 0)
Fully dispersed — 0 _
' More than 80% dispersed ie less than 20% clear 11qu1d present 1



.PVP K25 concentrations and 0.3% PEG 1000 at 0, 30, and 60 seconds standi ng
time. 20 TABLE OF DEGREEE OF DI SPERSI ON OF SUSPENSI ONS OVER TI ME:Z T ALL 2006
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5.6 t han 40%

. 0001
332

present 4 Fully creamed 5 5 TAL3LE OF DEGREEE OF DI SPERSI ON OF SUSPENSI ONS
OVER TIVE—Att—GANPEES-Pose—Fre—PYP—ton—om—{%ww—pei-shot—Seer s
0. 0005 |@@e1 0. 01Tim®3 0] 05 Budesoni AVBegctsirgdion ﬁw/w)l 0-1 0-1 30
1-2 2 3pgishot | Sec/mins [ 0.0001 [0.0005 |0.001 | 0.01 0.03 0.05 °
Budesonide |
C 320 15 2 1 0-1 0-1 0-1 0-1
30 3 3 2 12 2 2
60 4 4 3-4 2 3 34
90 4 5 5 3 5 5
2. 5 5 4.5 4-5 5 5
5 5 5 5 5 5 5
10 5 5 5 5 5 5
160 - 15 3 2 0-1 0-1 2 2
30 3 2 1 1 2 2
60 5 4 1 2 4 5
90 5 5 1 2 5 5
2 5 5 1 2 5 5
d 15 5 5 2 4 5 5
C 10 5 5 2 4 5 5
80 15 2 1 0 0 1 1
30 3 2 1 1 2 2
60 4 2 1 12 3 3
90 5 3 1-2 1-2 4 3
2 5 3-4 1 1 5 4
5 5 4 2 2 5 5
10 5 5 3 3 5 5
40 15 1 1 0 1o 1 2
| 30 2 1 1 2 2 3
60 12 1 1 2 2 3
90 12 1-2 1-2 2 2-3 4
2 2 2 2 3 4 5

[}
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60 4 4342334 90455355 2565454555 5550555 51 @
S5 5 12 0-10-12 2 303121122 60 5pdfispariafod
P52306
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2255 105153 355 40 15 1 1 oép 12 30211223 601-21
90 1-2 1-2 1-2.2 234 2222345 2 1 JUL 2006 MO 2003/ 063842
'PCT/ SE2003/ 000156 9 1 5 ~=3 17 __E2 13 14 15 110 14-5 [3_ 12 14 15 Is
5 3 2 2 - 3 4 5 '
10 4.5 3 2 4 5 5

- concentrations of PVP K25. A low transmission reading indicates that the suspension is
- dispersed preventing Iigh_t being transmitted, Hence, it can be seen that the lowest lineis
the most stable formulation. This is the 0.001% PVP sample. |

10

- In Figure 3, the bottom line, again with low transmission readings, clearly shows that the
formulation containing 0.001% PVP is the most stable.

15

20

- For this evaluation, photbgraphy, turbiscan and force to fire data (valve performance) was

SusPensmns considered excellent are hightighted i in bold.
It can be seen that the formulations w1th 0.001% w/w PVP gave the best suspensmn
stabmty overal!

OSCAR DATA (Graphs of light transmission versus‘ time)
Figure 2 shows the average OSCAR transmission readings (lower sensor only) for various

bold line) with the lowest % transmission.

used to determine the optimum PEG concentration,

lowest % transmission, i.e. the bold black line with 0.001%w/w PVP

TURBISCAN DATA{ Graphs of percentage { 'V) light transmlsmon versus time)
Data from the Tutbiscan can be mtepretated in a simjlar vein to the OSCAR data in that a

low percentage (%) transmission indicates the suspensmn is dxspersed .The %

Lihel

transmission averages quoted here were taken from a zone around the middle of the

suspension sample. In Figure 4 the most stable formulation is the lowest line with the

FURTHER EVALUATION: Determination of the optimum PEG 1000 concentration.

Figures 5 and 6 show that the suspension with 0.001% w/w PVP is the most stable (bottom
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DATA

FORCE TO FIRE DATA

15 Fi gﬁre 7 shows the effect of PEG 1000 concentration on stem return force for the
4.5/160 pg formoterol/budesonide formulation

This shows that at 120 actuations, the return force is greater for the 0.3% w/w PEG 1000
C concentration than for the other concentrations of 0.5% and 0.1%. In general, the higher
20 the retum force ﬂie_lesser the chance of the valve stem sticking. The above data shows that
in this case 0.3% would be preferred,

TURBISCAN DATA
The Turbiscan data (figure 8) shows that there is little difference between the stability of
25  suspensions made with varying levels of PEG 1000 e;rcept for the 0.005% w/w level which

was unsatisfactory.

PHOTOGRAPHIC ANALYSIS
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means of the load cell located at the top of the upper crosshead.&ﬂ\}m 1005
progra S...0esigned to output the return force at 0.

@W”&‘gﬁﬁ at which the netering chanmber is COP?EI%%Z?E%@% refill. A -
low return force is indicative of high friction and potential. sticking '
problems. It also 10 suggests therelimy be a problemwi th | ow.actuation

wei ghts as the propellant enters the " netering chanmber nore slowy and has .
ti'me to vaporise. Force to fire testing was perforned at preset actuations.
DATA FORCE TO FI RE DATA 15 Figure 7 shows the effect of PEG 1000
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chance I ng. The above data shows that in this case
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~ Fornoterol, HFA 227, 0,00 1 Qoww PVP and varying | evel s of PEG 1000 show

little varlatlon in suspensmn stability over time (0 seconds to 10
- : i AEA/ w PEG | evel (in agreenent with the

Turpi scan dat a) Fi gures 15and 16 show Budesoni de 80gg/shot, Fornoterol

4, 51 glshot with 0.00 1% PVP K25 and various concentrations of PEG 1000 Et) 0
fumurate dihydrate/budesonide at the following strengths, 4.5/80 meg per actuation and -
4.5/160 mog per actuation, with 0.001% PVP K25 and either 0.1% or 0.3% PEG 1000
were stable for up to 12 months at 25°C/60% RE. - |
Product performance data for Symbicort formulations containing 0.001% PVP K25

and 0.1% PEG 1000 in HFA-227

Product strength | Fine particle fraction (% cumulative undersize for 4.7 |
(e | ___pmcutoffy )
(FFD/budesonide) Drug Tnitial | 25°C/60% | 25°C/60% RH
| RH 12 months
_ 6 months _
4.5/80 Budesonide | 513 52.8 62.0 o Q_ |
| FFD__ | 554 | = 535 59.7 o
4.5/160 Budesonide 50.0 48.8 47.0
FFD 54.2 52.1 51.3

20



ID In addition to the -above, pr oduct performance data for for rrul afilofig 2[]05
cont ai niwe Heyd@iLer ol fanurate di hydrate/ budesoni de at pCiSERmboGIENY
-strengths, 4.5/80 ntg per actuation and 4.5/160 meg per actuation, with
0. 001% PVP K25 and either 0. 1% or 0.3%PEG 1000 were stable for up to 12
nmont hs at 25' C/ 60% RH. Product perfor ce data for Synbicort fornulations
containing 0.001% PVP K25 and 0. 1% PEG 1000 i n ECFA-227 Product strength
Fine particle fraction (% cunul ative undersize for 4.7 '41g) cut-off)

( FFD/ budesoni de) Drug Initial 250C/ 60% 250C/ 60% RH RH 12 nonths 6_nont hs
4. 5/80 EEeRdishpeormancesiaty fopSpmbjor fsmulations exytaining AL BRI de

50. 0 48. $nd6.39, PHG PdoRinoEFA-#7 3 20 25 2 1 JUL 2006 WD 2003/063842
PCT/ SE2003/ 000156. 12 Product performance data for SerbI cort formul ati ons

-cont ai nj ng 0.-00194 PP X258 0, tr engt h
Fi ne paftBr@Bﬁctfstmgtmn (Phﬁtﬁmhatelﬂ@cﬁmct% shifulidve ﬁh:Yersifa& E)4.AM |cut - of f)
" (FFJ) / bhdesoni gg Initial 125-C 60%:H 25 60%RH 6 nonths 12 nont hs
4.5180 Budeso e 55. §-50-6 51.3-FFD “4.”1‘“ n:Q i
(FFD/budesonide) Drug Initial 25°C/60% 25°C/60% RH
- 6 months - 12 months

4.5/80 Budesonide 55.8 50.6 ' 51.3

___FFD 64.2 57.6 58.7

- 4.5/160 Budesonide 48.7 50.2 52.3

C - . FFD | 556 59.1 . 61.2



4.5/ 160 Budesonide 48.7 50.2 52.3 FFD 55.6 59.1 61.2 2 1 JUL 200?d ;‘ﬁ
Clains: 1. A pharnmaceutical conpositi 0{1 conprising fornoterol, Ie ]mz@@
HFA 227, PVP and PEG characterized in ihat the PWP is present in an anount
of 0. 00 1 %ww, and the PEG is present in an anmount of 0.3%ww 2. A
pharmaceutical conposition according to claim1l in which the PVP is PVP K25.
3. A pharnmaceutical conposition according to any one of clainms 1 or 2 in

whi ch t@milEG is PEG 1000. 4. A pharmaceutical conposition according to any
one of clainms 1 to 3 in which fornoterol is in the formof its famarate
dehydrate salt. 5. A pharnaceutical conposition according to any one of

clainms 1 tj0 : «d oSfol
R-enanti or%erAﬂharm'eﬁﬁbra?m&%gﬂéﬁﬁéogﬁoﬁngédgftoﬁ%&%g’c%@g%gﬁg& et’ gﬁgnﬁﬂng@ o@ cl ai s
| to 5 i n whPEQ, ttecseizonch thatthe P& H in greseliitéman hmouimeofmw@m;amﬁthe PEG
budesoni de. 7. Use .of a har&ﬁqlfytl cal conposition according to any one of
claims | to BBgeRijaan 4 Y%P-a nedi cament for the treatment of
prophyl axis of a respiratory disorder. 8. Use of a pharnmaceuti cal
conposition according to any one of clains 1 to 7 in the manufacture of a
medi canment2. f Arphatmeacentical nemposifiorpacoptdjngivickrinf] inswihink therBN RistR 6P K25. COPD.

3. A pharmaceutical composition according to any one of claims 1 or 2 in which the PEG is
PEG 1000.

4. A pharmaceutical composition according to any one of claims 1 to 3 in which formoterol

is in the form of its fumarate dehydrate salt.

5. A pharmaceutical composition according to any one of claims 1 to 4 in which the

formoterol is in the form of the single R, R-enantiomer.

6. A pharmaceutical composition according to any one of claims 1 to 5 in which the second

active ingredient is the 22R-epimer of budesonide.

7. Use of a pharmaceutical composition according to any one of claims 1 to 6 in the

manufacture of a medicament for the treatment of prophylaxis of a respiratory disorder.

8. Use of a pharmaceutical composition according to any one of claims 1 to 7 in the
manufacture of a medicament for the treatment of prophylaxis of asthma, rhinitis or
COPD.



