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DRY POADER | NHALER The present invention relates to a
processi ng nmet hod and apparatus, nore particularly, to
wEL@mses®Bang a body so as to renove any el ectr oBCEGBE004/004202

charge and i nprove inhal er performance in drug

delivery to the respiratory tract. In the manufacture

of many devi ces, thermyhasegeerns#aber pr obl em t hat

conmponents of the device acquire electrostatic

charges, which remain during assenbly and/or sale. To

overcone the problem it has been proposed to use

Coil bp pregens dihvantimr wlatgsrio paarQqeé&mame'Ei d pn@vpmatgs e pwylculaﬂy,
i sation. % ated j.ons ar.

to e aiony S bORLRRPEE Py X Trontafi Shhe Sd AR it Brtormance

in drip GelflRyy) ©ase rekpRatBarRt. Cor Bife BlaBeRABMEESS thinyl deSRES, there has
problematic. In particular, the discharges are awkwar d

beentthe hrobtéiethanehmpsments of e dovioe, gévuire leotrostataechargss, wiitlyremam

t h be di th b irt
aurfy asporil b i o 5 OO T LRy B8 b bl e orona
dlscﬁa&?éb?s 3K BartibhIA A B ¢iding iGosIRRWE A orShd BEishRIATHERUARed jons are
that it is difficult fo ensure conpl ete discharge

useddb nttnteahsel nbcmatlcaﬂxaqgome]mtcsrnmnentse>f tevdevees. It is al so

difficult fto ac ve uniform e of surfaces of
5‘?18% %féforf’% EArEEH pSr1Lse Qm(rj? h]g‘ %‘i?é El %ISChafges are

awk%ﬁlcth HaBBE afPYecdGD *Bé'b}dﬁ H@ﬁf&@os‘éﬂgégﬁﬂg R¥itH dny dEOx@e to be

charge i nduced on the p astlc In evi ce by
disclpagdde rEveh al&ennby vipee of retnanse vbd ostna cdlsehhrgélt theshschargmg ions are

. Specul at ed a re uced bi oavai | abi m ght res
irradgaieghin 2 Sﬁmjﬁ’ t %FGB%'? PERnSSf Sugh gt B W@%%tta.eﬂw oTRIFE

[ r e
dlSClllag%@(l) t m t césh g%rﬂﬁc?rglrlﬂ F?g:ﬁ%e%’cgag{eég 1?gsdatlﬂ) c\ﬁgﬁﬁk #ehieve uniform
dischapganefl satthces of khe deake bideeds ngthesd war tH&a(Ioranapdlasmgee may actually -

reducti on i nduced di scharge can be used as a surface
becogpephgeeed by nati on method (J. Electrostatic 49 (2000),

15 I ' . .
;l'?lé él’rl]aggé‘ ﬁjflﬂgetgﬁ%ﬂgr gﬁft%%f?alégndeikf% lrb% % n&ftleﬁrﬂés not been extensively
studiéﬂf ok sputaRtedith@ ahedged dlid aVﬁIaysﬂlege;vngmra‘sﬁlt frofthathiglidr @Roportion of
The performance of such a dr ugﬁdel iver %édew ce ls

dmgd@ﬁ@ﬁetaﬁgd@htheh@a@é ioreshe jmere highlyi chatge® g Viesesnd; adhered to the
confERBE P ISR AT 17, Py e D povders

Tr TtiRe be&t suiphéstat thétha préssure reduction induced discharge can be used as a
surface charge elimination method (J. Electrostatic 49 (2000), 15-22), but nothing is said or
implied of any influence of such treatment on improving the performance of a drug delivery
device for inhalation. The performance of such a drug delivery device is depending on the
complex interactions between the device and the drug formulation per se.

Dry powders tend to become electrostatically charged. Triboelectrification in
pharmaceutical powders is a very complicated and ill-defined process although it has been
shown to be influenced by many factors, such as particle size and shape, physicochemical
properties of the contacting surface, contact area and frequency, surface purity and
atmospheric conditions (Powder Technology, 37 (1), 71-85 (1984).

Electrostatic charging occurs during nearly every powder-handling process such as

milling, micronisation, flow, fluidisation, tabletting and capsule filling.
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phar maceuti cal powders is a very conplicated and
ill-defined process although it has been shown to be

wo pdosasesed by many factors, such as particl e BCmeBawd/004202
shape, physicochem cal pr-@perties of the contacting
surface, contact area and frequency, surface purity

and. at npspheric condi ti.gn Powder Technol oqy, 37 .
7 T PRERG s GRAPRr Y o RUFEn BEGRERP SR i be bonsainer
wall§l R HHo¥leQYBEMIGRAVEISS oRPdItthe REjoR FQRESSWEHSEWESs Sidk!th Ak walls of
m croni sation, flow, fluidisation, tabletting and
any eqipanging conthingrsg This preatefa geablers forta plastia anhgler ovhareil sglesired to get
ari se from.collisions _.between particles and the
an a%%lﬁ?tgia’?\%}‘gb%‘ﬂ (L".SC TYbB8Fectrification is also one of
U NRISTRILAY soFRRBNVTIh VLY iHO YHEICE isSdle@f thedmb @ feGthveSwak to remove
any contacting containers. This creates a problemfor
surfgeeghargti Thisnheingradistoey & whatiis debgrsd medty (powget inbalers.

te_and_unif d .tine. i
S or e PIGE of HEPrpilred rovuts (Pt o 41 POHESIGRI e g e due to
part®lel 6 10nmERatitAY SoHeQioh gfti@é((ﬁle&]ﬁ E@ﬁ]ﬁnﬁﬁ@ﬁ&eequi-ﬁ%eﬁt, lshaler devices and

contradictory to wh Is desired in dry powder
containbaingtesials. THEO 02308 34 lads triaanahod fd theosdieee fodifiog®ni af powders
. ry powder inhal ers may be d o particle : .
in Ot o oSOV T GO LA s RUTeS Wiy ipergy e powder
At PR R et T L e
dispemsiligf properiiesdueing ppplitatisn.i By surfkee nicdificatdorc ef the active substance the
electrostatic chargeabiljty of the fine particles .
electrpgpEshArgFHCYISHED 85 w&@leieﬁ%@wtm&@%% iﬂafsp%ﬂm%aﬂ% grocessing and
: 1 j.phal ers and i nproving
d““%%&ﬂ%@ﬁ%?égéhgPﬁgﬁﬁggﬁﬁfg%gg&iSg?ng appl i cation. By
sSurwadws/350d8 tisclatdésanodullation f aledrge/dersitp & prodecet improvements in the

el ectrostati c _charge acquisition by
charegterigics o€ spray-fiaed PO Rur i ng t he phar maceuti cal

bedtE PR, P BRRT RN ADRIE] e 3D PR%er
inhatehathg emgeNEY bywter iphiadyde it tllen®ith shd povidee formulation or the

characteristics of spray-dried proteins. W have now =
fornpudation rensg Wilwdyiedhe chaszasfkom helasti¢ detaids grhe paydggrand give high

he dr owder. i nhal e he t powder i nhal er
perfpifint MPRIE T Q617G et hE SEoMly ol a6t on or ¢ he
f onplfdtiagecPfie 1HRnMb thefelstd peovidie aghedegs for fitliedprepdistion of a dry

plastic details or the powder and give high _
powder inhaler which comprises, during manufacture, exposing a dry powder inhaler optionally

filled with a powder formulation, or one or more components thereof, to a gas at low pressure.

The process of the invention can be used during the complete manufacture of an inhaler
or during the partial manufacture of an inhaler.

The gas is preferably air at a pressure of less than 200 mbar, preferably less than 100
mbar, more preferably less than 50 mbar and most preferably less than 1 mbar.

According to the present invention, there is also provided an apparatus for removing an
electrostatic charge from a dry powder inhaler optionally filled with a powder formulation, or
one or more components thereof, the apparatus comprising:

i) a chamber for containing one or more inhaler components, or a complete inhaler,

optionally filled with a powder formulation,
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performance characteristics of the inhaler i.e. dose

uniformty. In a first aspect the invention therefore
WEe@#i0siw36 a process for the preparati on of a dpgT/pOB2@004202

i nhal er which conprises, -@dwing manufacture, exposing

a dry powder inhaler optionally filled with a powder

f or. 1.0, r one o €..C0o thereof, to a

gagﬁgb @\{ %ewfgﬁfe(eaélglﬂ g}.’e ﬁgem%rogéggggﬂg%%%ébef nventi on can

beiily sedn@olldragvité for %?fﬁdlueih% thepitedsat dfigas Bf thé Bhdnfieab@f b) then

or during the partial manufacture of an inhaler. The

gatetwgingrthé pregtyre topdtmogpherc presyser e of | ess than 200

nb referabl. ess t.han 100 ar ., nore preferabl .

e dbe pRUFIENAN oE R DS RaPEREh iy TESuRl g siscienty
low tHagons SEGR dé, RehidiPackBlEraly @RieNthe iftHRAdd Sithe LIB&FR LR field of the a

al so provi ded an apparatus for renoving an

dry paiveder mbglen ot eonopraenfe therent wavet suffaentlyrfai betwearcollisions and gain
optionally filled with a powder. for ation, or, one or
st e thnan LR oneinusr S e pat A e SPage, |
a Ghafkekr AQEctGROTRERIOAGDrONGesQf proBse fdr @il electrostatic charges
conmponents, or a conplete inhaler, optionally fH ed

fromp dity pewdeninibalerf eptionhlbt filedh with @ powidie) foamdlatioic@rfope or more
reduciﬁa tfhggpressure of h]%zs in the chanber i ) a
COMBYRTISIITEY s HERREST BRI} Eeduci ng the pressure of gas
| Nt BRcifH R ABEHo WS ulbhlel BEfodaf HildH Wh b BEWBESRRHAISSE or one or
at mospheri c pressure The controller/device for step i

more cupdnahls ¢herexfur e sharthirpr essure to a val ue
suffi gi ent ll{% | ow t hat ionﬁf’eOf he gas, which
ac BbTedreips e pessurepd gpsyipyt 6% the electrostatic

fi ﬁi)‘?etﬁﬁniﬁé“t%egfquc’%???m& I}egi@?ﬁc%ﬁ gr conponents

t hereof, trav I clen ar between collisions

ano) gptionadly répeatindte@ridragy ii)upon col | i si on, ionise

anqgt her nol ecul e, and, trigger an aval anche. In a )

f uPrfdyaniagsetithe Heentioh dnthpiihe Brasesea by apfoppliskeds 4y ambient

ing electrostatic charges froma dry powder
temﬁ{eﬁﬂg[l%'er optionally filed with a powder fornulation, or

ondécedrdhiigrte tieoprpenenbantiongtherfis ptovilepaatdhed of removing an
conprising: i) placing a dry powder inhal er optionally.
electrpstatisehafief from pancraw des ibalen optinmally filleguitiyp pagder formulation, or

one 8101%81%%%%%1151{1? [h%pefof,i il ﬂleﬁllaa rg&%&)rising the step of exposing one or more

inhaler components, or a complete inhaler, optionally filled with a powder formulation one or
more times to a gas, preferably air, at a pressure of no more than 200 mbar, preferably less
than 50 mbar and most preferably less than 1 mbar. In the case of powder present, the charges
will be removed from the powder as well. Preferably the process of discharge is repeated a
number of times. Optionally the powder could be treated alone.

The present invention will be more clearly understood from the following description,
given by way of example only, with reference to the accompanying drawings.

Figure 1 illustrates schematically an apparatus embodying the present invention.
One or more assembled, or at least partly assembled inhalation devices are placed into a
chamber 2 which, after being closed has its internal pressure reduced by a pump 4. A
measuring device 6 is provided to control the pump 4 so as to reduce the air pressure in the

chamber 2 to a desired perssure. The measuring device 6 is preferably configurated
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) reducing the pressure of gas in the chanber, i )

returning the pressure to atnospheric pressure iv)
Wo@pios/ossaBd y repeating steps ) and i) An advant BQEGBE004/004202

the invention is that thed4process can be acconpHshed

at anbient tenperature. According to the present

ol YBT3 0 LSS B TELEA, Al TR ety

only B¢debsafadol UIlf dédofprent tHe chapbdeiwd G thitteainhedin ofder @ Efeotively
nmore conponents thereof, the nethod conprising the
remoe sypseRpBLAlefgroghEc ghirgy o Hivaleaice caHpoPeHIEs, or a

I i mhal [ I fil. W th .
SRR i L PR b A W0 PRI e

electstatic @har@e oL STIERIcH saltOandQs€ of heed@d nbar,
preferably | ess than 50 nbar and nost preferably | ess

t hampluralith of deviges migy beasieinghe pleameher afponss elptpartiduéar, a container (not

i |1 . d f t he.powd Il
showBlhEl St beet e RS osrhal Rt B BRpS 2t it
decoRtpPdRgibn, Qloskdl F&She PRispOAAINOfItREdRwder coul d be

treat ed al one. The present i nvention will be nmore
cl Bgniey? illnsteatestcoogohens patthel dnchhalationglediss owhightis fom storing and

cisp5E b e s AR el o ! L8 e ey
prod @6 baAbl MoRbARRE RSl SHAHH iaEo st B& 421§ 8€Hire electrostatic

i nvention. One or nore assenbled, or at |east partly
charges sleriy g¢ staphaf mjection theuldies handéing kit esderbly. dThauscwberbassembled,

. i ch, .aft bei closed has..its jnternal. pressur

the ifhalition device Wilksymigall hake fauRbrln e deetisSiatc hageridelion of
o . . r

contling Bk g Pl AR R BB S ARl ALERSH Parsed

deis edll 6e appramaéd dappywdoof b gize atiedle fér mhalatians pagghlagly

to control the systemto repeat. the process a |, -
sensifjfg, oAl5qupsiBfic fariiss Therelore TORBAIRpTGleVe fedesdiisirateg in Figure
2, bl Ho UnfARRERE 38 Pt R TRGHL R (b PEURE by HBG ol Shies n he
compinesnt papS todithecdedicar ges from the device and/ or powder.

As a result, the internal working parts of the

in

hbs effeconf desrosatindipciinseatdew mresurss fos thecpertpsmangeof an
mhalgtrfcﬂlr &Q/f’cefhgg n&%gﬁ%%eeﬁ <'iléc:% gﬁlrs]é:!i $he n%ﬁhotdrb? ugﬁ§ il&v? perssure has
many technical and economical advantages compared to other possible methods of reducing
charges e.g. ethanol treatment of plastic details (needs drying processes etc).

Medicaments suitable for administration by using the present invention are any which
may be delivered by inhalation. Suitable inhalable medicaments include for example (32-
adrenoceptor agonists for example salbutamol, terbutaline, rimiterol, fenoterol, reproterol,
bitolterol, salmeterol, formoterol, clenbuterol, procaterol, broxaterol, picumeterol, TA-2005
(chemically identified as 2(1H)-Quinolone, 8-hydroxy-5-[1-hydroxy-2-[[2-(4-methoxyphenyl)-
1-methylethyl]amino]ethyl]-monohydrochloride, [R-R* R*] also identified by Chemical
Abstract Service Registry Number 137888-11-0 and disclosed in U.S. Patent No 4.-579.854),
mabuterol, formanilide derivatives like 3-(4-{[6-({(2R)-2-[3-formylamino)-4-hydroxyphenyl]-
2-hydroxyethyl }amino)hexyl]oxy }butyl)benzensulfonamide as disclosed in WO 2002/76933 or
as in US 6,576,793, aryl aniline derivatives as in WO 2003/42164, benzensulfonamide
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A plurality of devices may be put in the chanber at

once. In particular, a container (not shown), such as
w@2mag3sobol di ng the device nay be put in the chersr002/004202

and, after deconpression,-Xxi{osed for the

transportation of the devices. Figure 2 illustrates
deri CRNPORQ t _AfRvd b gl i 'wi ce which is for

stori ngrgz:\%%?{r(?itgé)%{?s?ﬁ}édrg%ggﬁgg%ogg doses of dry
(hydperpiethyDpheriytibehlyb tunino)-hdtydis gy yratyllbeddetesulfPhatié ¥s disclosed in WO
20&2% ced.fromone or nore polyner materials and wl |

t B el glueracosteatidtiuch gs hudesoniden flytieasans (ergy as
ork S 8% G120 FOULL 0, AR ARl g o

assenbl y. Thus, e in _
17,204dipropippate abtess), feaotesotidaunibecnolbné (¥ €128 abet6hi@d)! N@HAEC
.charg often of conflicting polarity in adjacent

ZotGastes ﬁap%%’é@f reflepopigndXeeTilerEp 8% PPINAYS cstiedl Predhisglone,
BB o, Wokdo EcRRBSERLE S e PEA O IR o

20028 %167 r(03! 64196 diici8sL7 aT[aeﬁlﬁﬁl%@r,boﬁﬁ)”oxgpl 1ABABLY-9B0-methyl-3-
device such as illustrated in Figure 2, but” not

oxo-pigrpstad .frdieat-d7 - carbpthigiaatid Stilvardiyettipssteafosd d-diffuechst &3-
an | ectrostati g charges in the conponent parts of

hydrpRs | BReii S 1ae- Dok Bropiogpiogy-eedpatlat e dreang e acid S-(2-
- -7 Nl of. e. Rl _an inhal atiaon

oo LR RBREAT E5ubct A AFDLRUARRE T B g 80 i g+

methgt-1.8sthiagolb GBIy HUXE- Nés%o - ARy sth-8 WilikR| 7@ B& bothioic acid S-
econom cal advantages conpared to other possible
fluorgmehwliestest antisholiiergic bivachpellatorsgsuck b tntetodinee fprareniura bromide,

. pl.astic details (needs dryi cesses etc). |
tour SRkl B4 pRirh B tramdkaPFY B FARRGR: By Tsimiges pepectorants

PIy@EEEc1d X $eOiihiBi i v ' ists;
e Zhar eIyt Al AU M ey i OB B0 B antagonists;
phosphelipaseeAB hibitir plotciep bggregming fater (PAF) entagqli@s and prophylactics of

sal bpt,anol , . terhutaline, rimteral, fenoterol, )
asthrpa, g chEPTF ObYFUCHY RylEPnary &Fsﬁ%SFéF&P,D)f Ytisghyymig medicaments,

lj]ﬁ u | 4 ; , t L.C .. .

BN BSOS SSaL b A By NS G, e
, antipatayitic and/ alichbhceh ytdioayerts, [spivds el dnadgy it aRYticiments, antibiotics,

.1 -methyleth I%}am’ noj et hyl ] - ronghydr ochl ori de, _
antirpaymalic ppeglicafnegys; igEHIIP by MEREALEN anbymossiosardicaments,

vaceite afti¥ival NeARE Ii]tgé)i 5 %éi)&p@?g i #) kb e erm i
Pa%ent pal itetiempen Cins HOTNPE chefg afl:l; gélﬁilgf Ikoa gxemple peptide
hornwbees angtgroweh factoes, polypeptides vaccines, enzymes, endorphines, lipoproteins and

3- Eé {[6-({(2R)-2-[3-forml am no) - 4- hydr oxyphenyl ] -
polypeptides involved in the blood coagulation cascade, vitamines and others, for example cell
surface receptor blockers, antioxidants and free radical scavengers.

Several of these compounds could be administered in the form of pharmacologically
acceptable esters, acetals, salts, solvates, such as hydrates, or solvates of such esters or salts, if
any. Both racemic mixtures as well as one or more optical isomers of the above compounds are
within the scope of the invention.

Suitable physiologically acceptable salts include acid addition salts derived from
inorganic and organic acids, for example the chloride, bromide, sulphate, phosphate, maleate,

fumarate, citrate, tartrate, benzoate, 4-methoxybenzoate, 2- or 4-hydroxybenzoate, 4-

chlorobenzoate, p-toluenesulphonate, methanesulphonate, ascorbate, acetate, succinate,
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2- hydr oxyet hyl } am no) hexyl ] oxy} but yl ) benzensul f onam de

as disclosed in WO 2002/ 76933 or as in US 6,576, 793,
W@eops/03808d | ne derivatives as in WD 2003/ 42164, PCT/GB2004/004202

benzensul f onam de- 5 - degi-vatives |ike

3- (4 {[6-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-

B 503 AL B

sohmhgkanaglucocortlcoster0|ds such as budesoni de,
fluticasone gfroplonate ester), nonetasone
( eMgny efthe @b@@treems@n glassercefi Rhmab«gm@llx agtive compounds may be
17, 21- di

adnnwtg?eglgﬁl ongma?cm ’ﬁr?\:siepl%fl%h gth%maf at S : er‘r\ﬁ) ‘3%"5 When administered

togethbitRk 36MmboiRntZQh b adRstertd HDXANE gﬁmﬁaeédt@m%h%smon such as a
buti xocort (e.g. as propionate eSter), prednisolone,

fixedmosirniatiom eAlternativels alecongiopents dareld ainginiatcoadr sgpargtelyd-evone after
265, WD 2002/ 12266 and WO 2002/ 88167 (e.d. 6 ..
R R R aﬂy]‘%%?wq‘fehg
mhmﬁmﬂﬁk&%baﬁﬁmﬁﬁ@ﬁ@ﬁgﬁéﬁﬂﬁb&s a¢h ene-17 b -carbothioic
acid S-fluoronmethyl ester, 6a,9 -difluoro-I1 b-
hy tiheoprgfeti®d -phatiagdlo glcajlgmcm'e active glucocorticosteroid agents for use in
%@B 0 Jogylox -androst a-1|, 4-di ene-17 -cbar ot hi.oi .c Clesonid
accordaice Wit 0t TRYIERY dieBdgs TRMs@sone (egs pLIUroatY giclegpnide,
zotica@nE | tRhohlde; M)éggo%éYe %Gas 1"7‘3%&3@&&2 ar[d%ﬂesdiﬁﬁfehéﬂd' even more
, 3-t hi azol e-5-car bonyl") o- andr ost a- , 4-di ene-

prefei:r%b iCludesinideo The pmlfdreﬂfﬁhammﬁbfglty]ly agivedgng-acting B2-agonist is
anticholinergic bronchodllators such as tolterodine,

salmeteiod {6 & S oA ap formpgreldpicuns raratedibidrated and ¢¥5HinATe
prefe?lreﬁrﬂ ﬁ?‘motp P}Er ﬁlu}{ar'a{%mdw&ﬁg SI'he ijem:ﬂ; Lﬁ%@l‘ﬁﬁr ic agent 1s t10trop1um
expectoran nmucol Yy oxygenase | %%

mnnmﬁukotrlene synt hesi s |nh|b|tors Ieukotriene
ant agoni sts; phosphol i pase- A2 |nh|b|tors pl at el et
agfheprsforied cp@bm@nor(smh}dedhma@s@ne §t<§>1<am¢/5p9}r@t}5¢ryl sppats,
Cide?%&f’%g)lm Eorf at? the'd%lges tn{olilgettaspse er{[gl%" terolsf%%%?ate dihydrate,

medi ca ranqu I'ser

budeSdiAddAdsmo @Al Q*lhlﬂ&‘ra@' AigyAsdtel Fhutic o hEPRPonate/formo terol fumarate
anti hypertensi ve nedicanents, antidiabetic- ,

dihydrateiapd tiarppiue brpvhidgrfoimaeienod furppsete dihydrates The supst prefesred

ol SR 5 ™™
anthdyRemsst p r o?ﬁ@dlﬁqﬁﬁgﬁﬁms YiidG bk A8 Minisdeted Pfdéﬂ&lactlcaﬂy as a

nedlcanents ei ns, pol ypeptides and pepti
prevmmrnpieetnpapm digingsheromese cfrdnefichcondita asrastreatment of cure.

BBt O BT B PHEe P ORaonY HhaEes e or more

' phar@gcﬁﬂﬂkzﬁfyi REeptRCaRRiveY (d APHEStoaR Ay Abi1&HRnt) | @luef AMBbLcarriers.

The composition is preferably in the form of a dry powder for inhalation, wherein the particles

of the pharmacologically active ingredients have a mass median diameter of less than 10 pm.
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surface receptor bl ockers, antioxidants and free
radi cal scavengers. Several of these conpounds could
weooadsiond st ered in the form of pharnmacol ogi caP¢TGB2004/004202
acceptabl e esters, acetal-d-salts, solvates, such as
hydrates, or solvates of such esters or salts, if any.
Exafpldd racem c mixtures as well as one or nore optical
rsoners of the above conpounds are within the scope of
t h8ricanpd® tliuobuhalbu®1 @6 nex/risy si wiBgrabiridenaelc 8pinadNt@Zeneca is a
sal ts infclueaid addition salts derived from ) )
TeSERVRB Y eﬂ%?&i Bhgs Ahecmaip pysmbly{ncludingihe desieg wachgpisee without
] a rat -
moul () s AV E R SO DB T BRI R et TRATLE o gy
4- e myrytiveneitidiedlluséated bhonabietizdasd ehe following examples:
p-t ol uenesul phonat e, net hanesul phonat e, ascorbate,
acetate, succinate,- 6 - |lactate, glutarate,
Explfilmeaf pal | yl ate, hydroxynapht hal ene- car boxyl ate
%at e) or oleate salt or solvates thereof. Mny
Treavhertthe above nentioned cl aspese @ig)phasmmeaiQRvaabh Yne)
active conpounds nmay be administered in conbination in
a separate, sequential or sinmultaneous way. Wen
y ni stered together the c nent s be
Umrg%gma nistered as a single phg'gpngceuti cg‘?az:orrposi tion
Dryisgiagena® vapiessugsl(40aoh) nat i ong.546 t er natppgdy the
conponents can be adm ni stered separately i.e. one
after the other. The tine interval for separate
aednind strati on can be anything from sequenti al
&p'%'rf }%St ration to adm nstration several hours apart.
The preferred pharnmacol ogically active active
gl ucocorticosteroid agents for use in accordance with
Untregied present i nvention i ncl Udé439 nomet a868% (e.g. as
furoate), ciclesonide, zoti ne, fl oni de,
Dry'%&%ﬁel%%:asone (e.g. as -propi@%g(?e) and&a%esoni de, and
even nore preferred i s budesonide. The preferred
phar macol ogi cal Iy active |ong-acting b2-agonist is
Experimemt3rol (e.g. as xinafoate) and fornoterol (e.g. as
fumarate di hydrate) and even nore preferred is
fornoterol fumarate di hydrate. The preferred
Untrédiéd chol i nergi c agent is ti@ysppi um by geg de. The
preferred conbinati ons include fluticasone
Low prespire (40 wiroal nmet er ol xi naf®@at ke, 0.079

Experiment 4

Mean values of metered dose (mg) and standard deviations (mg) for 46 analyses of Bricanyl®

Turbuhaler® 0.5 mg

Untreated 0.467 0.042
Low pressure 0.534 0.029

It can be seen that the dose from treated inhalers under reduced pressure will retain the

nominal dose of the inhaler and the relative standard deviation will decrease improving the
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ci cl esoni de/fornoterol fumarate di hydrate, nonetasone
furoate/fornoterol fumarate dihydrate,

whoewessiosale/ f or not erol fumarate di hydrate, fl up¢TaBRIVE/004202
propi onate/ fornoterol fung@ate di hydrate and
tiotropiunrbronide/fornnterol funarate di hydrat e. The

refer d co udes |de/forrmt
mhagD rfnan%f: ;[srarle 33 & u.m 10\6 e ?rgglolf g él |nF°)}1ﬂéBlF?‘§/1§ treated as well.
The 'ré%ﬁft@ﬂ]h‘&&t RARY thR t@@l;rr’oam iseva8d far 0 SClongRlhds/ W dRr
preventive treatnment or during the course of a nedical

fonmldﬂmm aghthersby haviega mere geafrabeappdicability. Tlonippséeimpnt isdsting for a
1 ﬂ@ nventlon optionally additionally conprises one
ongJFn E Bfar maceutical |y acceptabl e additives (e.g. pH
or An9RbfbleYe MRAIMSHERMEY theGbinuitioh @k Qe ﬁﬁhﬁlbﬁ‘&ﬁo of the
conposition is preferably in the formof a dry po er
mhaﬁonﬂyﬁhabahmdndumﬂem&nﬂ“mhe particles of the

g,} macgl oqi cal Ih act \éveV{n;gn red'p%?rtagushe%ég nﬁ%presem - ention

wheRl3 £ %Héﬁﬂgeﬁ) 4 I m%h %rz( 5 eviQ Br TRALPR an@c&ﬁﬂﬂ]]ﬁ%ecﬁcegressure

trademark f traZeneca Is a reservoir type

i niFgjues 2 slwhw &uttuhaleE® andssemyponeftisncl udi ng t he dosi ng
mechani sm w thout nouth piece) was treated in
different ways. The netered dose was neasured at 6
1/mn. The invention will be illustrated but not
limted to the foll ow ng exanpl es: Experinent 1
Treatment Dose (m ) Standard deviation (ng) Untreated
0.384 0.107 Drying agent/| ow pressure (40 torr) 0.545
0. 069 Experinent 2 Untreated 0.439 0.088 Dryi ng agent
0.420 0.083 Experinent 3 Untreated 0.451 0.099 Low
pressure (40 torr) 0.511 0.079
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Experi nment 4 Mean val ues of netered dose (ng) and
standard deviations (ng) for 46 anal yses of Bricanyl
wdaowosussBer (r) 0.5 ng Untreated 0.467 0.042 Lp@T/GB2004/004202

pressure 0.534 0.029 It c&r be seen that the dose from

treated inhal ers under reduced pressure will retain
CLAIMS nomi nal dose of the inhaler and the relative

standard deviation will decrease inproving the- 8 -

i nhal er performance. There is al so inprovenent when

e.q. the iece i s t eated as well. The results

f u%tﬁ’f%?esf’ anog tﬁ‘“angPi'fﬁ%\Qn e fpi PQwEsKmhaler, whipkycrpprisgs pxposing,
d
mﬂ@a@%&;ﬁ@m@wﬂ PO I 0 Oy RPN o e
morg eorhEgEnn ghefrent, @ dgrmgltpﬁsrpmshuﬁ time. Any conplete

i nhal er including the fornmulation or just the
formul ation or parts of the inhaler may al so be

o T Ly

i nvention where 2 = chanber = punp and 6 = a device
for neasurlng and controlllng the pressure. %ure 2
3. shOwBooest MsREieg torlaimmldon 2 whers theopresuse is legs thag2AP mibar.

A process for the preparation of a dry powder inhaler
whi ch conpri ses exposing, during manufacture, a dry

4. pongescesibaiingORt dngoak by clhinseltioVs wherd tIROWESKre is less than 100
formul ati on, or one or nore conponents thereof, to a
Hbm@as at low pressure. 2. A process according to claim1l
where the gas is air. 3. A process according to claim
1 or 2 where the pressure is |less than 200 nbar. 4. A

5. Pragescesaseefdidi@ dnd oad¥f elaensaf ot Rhérs te hRald VM8 Suhaler.
the pressure is less than 100 nbar. 5. A process

according to any one of clains 1 to 4 where the
6. | nRaf:)lrgcressl e?ccordxl?gut% a|11§ one of claims 1 to 5 where the powder formulation
comprises one or more drugs and one or more pharmaceutically acceptable carriers or

excipients.

7. A process according to any one of claims 1 to 5 where the drug is mometasone (e.g. as
furoate), ciclesonide, zoticasone, flumoxonide, fluticasone (e.g. as 17-propionate) budesonide,
salmeterol (e.g. as xinafoate) and formoterol (e.g. as fumarate dihydrate) or ttiotropium

bromide.

8. A process according to any one of claims 1 to 5 where the drugs are combinations of
fluticasone propionate/salmeterol xinafoate, ciclesonide/formoterol fumarate dihydrate,
mometasone furoate/formoterol fumarate dihydrate, budesonide/formoterol fumarate
dihydrate, fluticasone propionate/formoterol fumarate dihydrate and tiotropium
bromide/formoterol fumarate dihydrate.

9. A process according to any one of claims 1 to 5 where the drugs are combinations of,

budesonide and formoterol fumarate dihydrate.



6. A process according to any one of clainms 1 to 5
where the powder formnulation conprises one or nore
walzaege3sasa one or nore pharmaceutical |y acceptedit/eB2004/004202
carriers or excipients. 710 A process according to any
one of clainms 1 to 5 where the drug i s nonetasone
(e.g. as furoate), ciclesonide, zoticasone,
fl unoxoni de, fluticasone (e.g. as -propionate)
10. budgseitkdRr réRiBleRL@bsthes Ghargds fshi@feQitifidre #dler components, or a
formoterol (e.g. as fumarate dihydrate) or ttiotroplum
compiete haler, c&v.tionaﬂgrtﬂccbygh apowdel fagmulatieih yhegprecast colnpiisieg: 1

L0y Spher &1Le, EN0S,20 8 BB ONSieL A SRR flea wit

5 ci gp&waireeniifionmh alcRhmbesmar at e di hydrate, nonetasone
furoate/fornoterol fumarate dihydrate,

buidersduviiegethe praseure pb asfin thercbembeli, hydr at e, fl uti casone

nat e/ .f or not er ol fqu&ate di hydrate and
£

pr opi

i B PREP G e BRI ROHHGHTFRS PR at o di hydrate. 9. A
Pr R§ 8pforRff RpEARHG tsENY¥nPMe of clainms 1 to 5 where

t he” drugs are corbi nati ons of, budesoni de and
fornmoterol fumarate di hydrate.- 10 - 10. A process for
reduci n | ectrostatic,charges fromone qr nore :

10 1. in%a@arp%&?ﬁfpeh@ﬁ&%f?r’%?d 4CCOBHR tort8e PrATaISEH a0y BRg Qffkimg 1 to 10.
filed with a powder formulation, the process
conprising: i) placing one or nore inhaler conponents,
or a conplete inhaler, optionally filed wwth a powder
formulation in a chanber, ii) reducing the pressure of
gas in the chanber, i ) returning the pressure to
at nospheric pressure iv) optionally repeating steps )
and i ) . A dry powder inhaler prepared according to
the process of any one of clains 1 to 10.



