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Al kyl sul foxi de qui nolines as NK- 3 receptor |igands.
FI ELD OF THE I NVENTION This invention relates to
wa@ioioBime derivatives, pharmaceutical conposiPCDRB2006/001100

conprising them and the use of such conpounds in the

treatnment of central nervous system and peri pheral

d| seases or disorders. This invention also relates to
Inh 1 &use oft such conpounds in conbination with one or

G 1eT JPRAY RS €€ (888t entiate the effects of the

ot her CNS agents. The conpounds of this invention are

al so useful as probes for the |localization of cell

surface receptors. TRNCKIRDOND. G1EIAR | NVENTI ON

Tachykinin receptors are the targets of a famly o
The Fg??%? dnrEenijoncrelatas po@ daBsPAwHen mheiqrdéegms(%%e and in

) n

particln b A TP EaPaBIc of NERk G ARt Nuhtcd Bugs in humid
ambimcbte@ntm in the central nervous system (CNS), and

peri pheral tissues, where they exert a variety of

bi ol ogi cal activities. Three tachykinin receptors are

known whi ch are naneBAEKQROUND (NK-1),

neur oki ni n-2 (NK-2) and neurokinin-3 (NK-3) receptors.
The ddsinhgaofl didg? isecaeptiodsoat éneapnessieetr ioff diffirdat ways in the

et oS PR R BN oL PSR eret

in thdpoRBIHilily of RideRHdtdring fiﬁe@l@ﬁﬁoﬂ"‘&rﬁge' ki bn]bé‘vvder directly to
receptors nediate a variety of tachykrnin-stinmulated

the aigweaysgedluags &fta petigntitcmasss of ansimhalepin girder to obtain
an efl?éﬁ’véa gl{lérq{ glﬁﬁr ﬁ?@% ’fﬁh%gﬁl aehg%ltyg smo?ﬁg%§e4&ge%e active
substannerartdrlyepawdjemﬂoym,nedltlabia dor ahhiabatioe, aredds to be finely

dividegf s RET AL iR BY Grash ol A e &8 4! SISES i between 1
and 5A[ih %&Iarebayhaﬁuefdemé)&f'me a@@ﬁ&@%éﬁwegqaﬁ%er than 5 pm

secretions. I'n CNS, activation of NK-3 receptors
tend m@tmdeposi’tamthmlmg uwhes iddded nbut doettidle witheenamdh and

serotoni n_rel ease, suggest ther uticoutilit
upper? SRS WhELh detaro AP ET S VAR RE i dhpopten cause
adversk sidegleffsctisncl udi ng anxi ety, depr E‘SSI on, schi zophreni a

and obesity. Studies in primate brain have shown t he

presence of NK-3 nRNA in a variety of regions rel evant

n 0

B L Bt A (8, DL By, hany new
formulaidonat ef alld hgpdt helamedimagnenisa aracaoia 1naglaw110pment into

inhal SN ' RO Bgtd TRB PhisTHE trhid mBseN oo BERRRRIE powder
formugagbnof aﬁ&ehhﬁ@ h&i@rﬁl appeeet oS, tréeyat dydal or systemic
disordagRiiet PRSI BhiRREIA T (a4hS SUEREES SIch Lengh owveR, quite a
few of! ﬂH@sESonHﬁlIQﬂbﬁgtéﬁl Véxg §éﬁ§1ﬁ€‘é @0 HESEA %P ”@ﬁﬁ@d%e‘wn demands

many appropriate di sea del s. New non=pepti de NK-
arise ragt e@yorpowdandinhalers r@ef theirdebilityblte foainfsin ascceptable

perfor HH80 I, pBRcBh ANE Y, HRRE b i aFe nAiPungy and fine

partlcﬁilﬁﬂ%lﬂﬁrmf TiE dvENId dYsBi whens@tibieet conyitisws change from
..particularly _ quinqline derivatives with afflnlty for
the idggd aneHce Bt FHETY RRIGRySteTiRgdoehisoliFas have porditions-
for the treatnent of a broad array of diseases,
di sorders and conditions including but not limted to
For vadpriss seaspnamasyy susbhinesprdmnipewdsy rdmgee are sensitive to

exposf e iR itFe BRE eonbdriie K e SRR oA RBR ot term

bowel disorder, enES|s pre-ecl anpsia, chronic
obstructive pulnnnary disease, di sorders associ at ed
wi t h excessi ve gonadot rophi ns and/ or androgens

i ncl udi ng dysnenorrhea, benign prostatic hyperplasia,
prostatlc cancer, and testlcular cancer in mhlch

Y " . - AL I~ o a
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A is phenyl or Cs”cycloal kyl -; R2 at each occurrence

i s independently selected fromH, -OH -NH2, -CN,
wha20009&1148 and n is 1, 2 or 3;R3 at each occur rBCI/EEI086/001100

i ndependent|ly selected fromH5-0OH5 - NH2 - NO2, -CN,

hal ogen, G - al kyl -, Q gal kpoxy- and

Cl- 6al koxyG ubal kyl -; mis™, 2 or 3; R4 is E-S(0)

= . i n i s._selected fr m Cral ky
exposticTihRling) PEESE Yo' 3ran TG R BCT, Ak DEF g, provide
accepfeﬂcﬂm dbsage Berformhnce anthobmedndry, amb@hecrioeﬂilﬁbﬁm ®ut the
2; R5 a ea% occurrence i.s indep tly

nde
dosags cpadpBiaRcs ™ e T8K] drapsgifamaRealvon Ehé_inhagtion is
perfomﬁ%@ in RBiIa P Kigh hgln'u%htér zf‘kﬁé 1§ off\él? rtﬁle"bas%%x%}g if the

each occurrence are 1 ndépendently selected from
dose 1s| ngl grosectedgp tor the aniteaf adng,am@raﬂpn lay ¢tke DPIL. The DPI

e g

problegn. tIfi hee-drandsicliveey epelrfeﬁmdngeouamear depehliftig on amblent

b tute bstit t L th !
condi JI540Th' ot oL Subet] L 0 S R RLEAETl oo

much Cl- SaIkOXy- and, when R R or R is an al kyl,
cycl oal kyl , alkoxy or al koxyal kyl noiety, said
nmoi eti es are unsubstituted or have 1, 2, 3, 4 or 5

Dose FHREIEIER RpbPISACOTER Kate! SR SbAlcP AN OURYLLEAE: the

surro@mdﬁig)a’aﬁoephepdﬂ &asxnadenglttmb bﬁfﬁrmShé idose isrttually delivered.

This 155G LRI GBRIEL: CBPUeadeet HA oMER Pordte e container.

Barrm%';ﬁ'@)%e?fleé "bf%'ébé&?ttahﬁ?é‘r Wb BENSIts are also an issue. Adequate
her apeuti cal l y-active conpounds or substances,

PTO’CCO@me@@i &ed dacverdedf aths ﬁl@@dpﬁﬁﬁp}eeml’& tofertheusaslosed
medlcginetrﬁ ur egg?fé‘?%ﬁ;ﬁiho s?to?{nées 3 f W& Some prior art

ranu I canen ’s and hem f or
produdtsagnalsd iit rm@éseamgi Yo iopeputipe wesitainerpandi empay threedose into

di s¢) osed .conpo , C ositions ontalnln
an aerR{QlFIRs Lfsl'}el%&n%? g?ﬁsfpgﬁ. (%H'gelé§? ﬁaB‘r Eg]élvélﬁ]t p%]@apa%on cycle In
some C@i@ﬂa‘st ItRRS A Ghapr g@f SeRssRel dloeth WélhiraaW der I ai@funtary

di seases or disorders in which NK-3 receptors are
exhalaécm| foeme he dlmvbe@rﬁoadoromﬁrm@éagescw T bREigs. THESOme

1nhalet§;'¥§u%'r%oqfh?ﬁg??é\:%g>§&%§: Byﬁ% hPé/teQ{:é18{letg;F ?Eh%%‘%ﬁ“ﬂﬂ? Bk act of

I's seé
inhalifig -f4airk yhe , o &CONCairdeCyis dalayed uhablkytdliz(lily; bedaiise the

user i$ hemn el qus vyag\éé:i%%égqnp&ﬁ% }% %19 n occur%%ngﬁmiogphere for

any &@b@ﬁenlnc@&d k?t’échm@ﬁk 7§H§ﬂt@@hﬁﬁgs ofltkel %@Mam%@finhaler
d- ealc oxyCts . nis 32 or 3; R3 at each

combipatigiy em@@h b,e |1fﬂmp@wémrt s Possilde 99 dhat, theoguglityef the
HM% ar S , Cl-6al koxy- and
dose C&“ eal egg%ra%at)gﬂ)‘?ﬁ it gma@%a 2 or 3; RAis E-S(O
r- (CH2)p 5 wherein E |s sel ected from C1-6al kyl -
cl,oal k ar and heter S sele
The pfigs AT, dose shhgledy Hes cangdugnu, of JiraisBd, e Vg episture
sensitiveandhalalfie %e&ﬁfh&l@&ﬁ‘sur EFREEs | E_a{r@deh‘?@féi@fg | Meen made to
selected fromH -O4 -CN, halogen, -R6, -OR 6,

improgRthe. SREStUSORTGtegHAE mQRsrtl@tp iig such dpsg 1rm1¢re$ nin the

?ﬂ&:ﬂ r ce.a [ %%Qf nt sel

powde? rom ﬁﬁ atdf t ?(%1 88 r gﬁ%hg E@? glr[%"u pig 4%1(’:968 us
6,098 $tlGaiaynd TIS b6ﬁrﬂc3;é65aldesrqdams éialvy:nyhcg,rdmb andthe inhaler
devices. The idea is then to let the desiccants remove moisture from the air

drawn into the inhaler device during an applied user suction. As a
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C3- 7car bocycl i c group having zero, one or two doubl e-

or triple-bonds, wherein said groups are either
wap®ab317ig ut ed or substituted with one or norePCDSEANEE1100

selected from-0OH, =0, -NH, -CN, halogen, aryl and

Cl- Sal kOXy-; and, when R1 R2 or R3 is an alkyl,

cycl oal kyl , alkoxy or aIko%yaIkyI noi ety, said

noi etieg are unsubstltute or havye

2, 3,40 5 .
conseqgs; ¢ then daletnaispEirfe fPR{ALS| %’a%lleg’]];tcaerﬂhﬂb‘?:&{fyr Byugture-
sensﬂﬁré%ed%meﬁ'c" pow&®y HRREP¥én atdiAdk QeRly dried prior reaching

t er eol soners, enantloners in vrvo- hydrolysab e
the pO}Md@a:ur sors and phar maceut i cal | yacceptable salts
t hereof . Particul ar conpounds are those wherein: Ais
phenyl; Rl is selected from CtaUcyl -, G -scycl oal kyl -
Howevend tkk - ﬂ&ﬂﬂdé&iﬂ@mcaﬁ&s iis theisecpeidrfadminhaleat dgave limited

wsera% WHReLS el ol konte 2. | o Her el 008, 0B

inhaled! he%aéeorTﬁh%OXﬂ% kikyiogi %Ensa ﬁl@hﬁdfet@etpt@&u@g eeffect of the
unsubstituted or have 1, or 5 substituents

desmcantjefp%hd@ﬁlmy %lm&@@m@b@a&w develsr afies & rlomitedquse time.
This 11{1/ .tgz n hvyggir L ys Itﬂg ethalsée%lf‘c% ﬁfr?]engf the ?Hﬁgléro&«?ﬁée drﬂess the

precur sors
user iphfaro@d etat ireﬁidv)eatlcepnﬁtd elesiddasitt freneotfhe @hheler device and

arti.cul.ar .c oun t hos er ein: s phenyl : .
replacRit s iest QRUCE OOV BTt i 2a becs dsdyplart i BYFD ihgossible
operat@i ggF@EHﬁQg Bhofﬁé'lac’@@lqaﬁaléif@eéﬁlgﬁu bstituted

koxy- is Hor hal ogen; and mare both 1;
R4 is E-S(O 1- (CH)P wherein E is seI ected fromC

al ky!'-, C - cycl oal kylasy, nd heteroaryl-, pis
selected fromO0O, 1, ZSaHMQYéWr is selected fromO,
Thus, ]:h@ﬂg F}@ 3r5?ysa f"a ﬁ{cﬁfee&ﬁéﬁfﬁrﬁsagé‘él“a 88Biceant Mnaterial in a

VZVO- € precursors and

dry pom@mmmlcr deviogatec Bpareby expdoit shetakaervics life obtheinhaler
cevice it B fl SO B EPLEGH DRRSASES iy B e aue 1o

shortaged)fd@r&arﬂSactﬁoﬂrl or F; n mand q are each 1; R4 is
E-S(Or-(CH2)p-, wherein Eis selected fromaryl- and

heteroaryl-, pis selected fromO, 1, 2 and 3 and r is
It is asgjgﬁﬁ}ﬁld ob élﬁ‘ 8f tﬂieaﬁ%s%nt%v%htﬁﬁﬁ|%o°§%kf1ﬂ§n§errio?e efficient
ependen y selected fromH, - hal ogen;

usage of elessicemteatiore a st donpewder nnhale-rt@@ﬂ@@ ysabl e
precursors and pharmaceutical | yacceptable salts
thereof.Still other particular conpounds are

It is afb&Nd Obj:ﬁ’(ﬁ ofhtlae q:me@lexwi h’ma?rticrru lta inkcrehse ¢ha deryick, life of a

an deflnedfor ormula I;

dry pogidird BB AEYIog S PBR Lt G S ARG Pl o
precursors and pharnmaceuti cal | yaccept abI e salts
thereof. Particul ar conpounds are selected fromthose

The prhsentiipaeniiomshscoses & dreyavaer inhalpmervies baving an air

re d
inlet Szﬁé%l?réc é’@%@aﬁ@‘ a%ié{e%? 1[%I %} aﬁl?s tnﬁ ol?l.e C%oﬁp%ﬂsﬁd%hannel
structafe tdfeth dadaler refinteison ﬁmzteatrlﬁbvsacbl‘mrlw@einéidb theyinhaler

ceviod TR, R LB B SR e S0 e e the

mouthpiece, or a suction nozzle of the mouthpiece, and an air inlet of the
inlet system. In addition, the first airflow channel has or passes a dose
entrainment region, at which dry powder of a dry powder medicament dose
is entrained and carried by air flowing through the first airflow channel. A

desiccant structure is provided in the inhaler for housing a desiccant
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| ess toxic, be nore potent, nore selective, be |onger

acting, be |less netabolized and/or have a better
w@banrosoeki netic profile than, or have ot her uref/skE2006/001100

phar macol ogi cal or physicochem cal properties over

known conmpounds. Usi ng assgys for functional activity

descri bed herein, conpounds of the invention will be

foupd.ta have | C50's.of. | ess than.abao
materd it Aol ok &3 i o bR AT P bR dhannet
downsdtt&mSoPhhbesis inle balRoupsHeAnm Mffitre MEs8 éﬁﬁﬁ&h@kﬂt region.

ABBREVI ATI ONS AND DEFI NI TI ONS As used herein, unle
For examaloi $bei fiast aislowochankgl may pgss batoywsh nthe ‘desiccant

t n-propyl, n-butyl, z-propyl,

matera{I'Ih tﬁ% &é% Jrﬂ‘é/ét uty% noi eti es, whet her aI one or

part of anot her group and al kyl groups may be

st r.ai ght - chai.ned. or bra unl ess
A secgniiarfiba®] Mtendle e Rnel Ml defints &55iond fow
channlel.M T8I tﬂ’OWO'dfﬁiI{Hél rsOIﬁTo'Wded v gopFttion between the

-On-butyl, -02z- O f-butyl
mouthdege piimAzzhraad %@, alK‘/\Hélﬁh @f ﬂaﬁ dﬁietow%m HrlSaﬁr‘&Pﬁér airflow
salKex S hts-.c

channg{ BLAGESIRE HoSOURE Mferdtl PTLR AT DBNIAR Birongh. the
second atirfiove chetmnrdl is ned ded fy ﬁyecdemcaalkymamralr es

cycl opropyl, cyciobutyl, cyclopentyl and cyclohexyl.

As used herein, unless otherw se indicated,

A ﬂow@hﬁﬁh@ BylitdHn @&t@k@gerheht ii§ eﬁ@éngedﬂfbﬁdsvh@cllmg" qneﬁsé .of the
penyl, 1-butenyl, but enyl and but enyl . ed

mhaleﬁed@me hntessnother frr%te afrilve a@%ﬂnéza@ dhRy ﬁ91>0n airflow
G u oL n

channfp &Hﬂﬁgy? §1iétgoﬁ 1’[161!11 a]‘gﬁltu{:;%’ gbnig 121 it %’&%y Yhis applied

suctionsadtiber wilh mdnlcesa;n atinBowi Fem rthrecatremleh slystem through an

airnonf BRRRER EIELEN bRl S R SRR s SL8TR Ry Agnpicce
napht hyl ; As used herein, aromatic or non-aromatic
het erocyclic rings |nclude but are not |lim tg‘pg
Thus, OW@ oSWIGﬁsl?I arraRgaasny | se lggts, disAge p?/é it ﬁ?l airflow
chann'éi‘ é’tjlt ?ﬁmrﬁﬁ?ﬁ‘%{hm@ﬁe{rﬁ{éﬂwﬂﬁﬁﬂ)ﬁ@é 'd'f'i/éd by the desiccant

|ny razrnyl y
materpi}lr |Tmed|spy<bbta|mc|dn(w|t leantiq:bamly cpinnnd| a:%‘ythen passes the dose

entrauI Soegtél g%%ggm% H?% gﬁg@ﬁgz ﬂfj H?ré?h %én{ rggoﬁlv powder of

the ddgeMHhretghstHeondkgle! ond Ffﬁbh@lmpl.ecEtaQPd: tbethé:r airtvayst dsfyzh user or
acet ate: E refers. to

to a |dese dit | ARFIBDY EYURIBERY HPHGYET ni Whernephe switch

arran%&%@ﬁ@ defe 85 h@ﬂeﬁ %%@bﬁa‘ Qﬁ'h%w %ﬁ%@iﬂé} %&hglerfﬂEgﬁSentermg the
ers to 4- roxyethy - pi perazi ne_ethane

second uiHamel well cnotrronntann rstccamomaﬁmabfmf@m @nterlng the

e A8 A4 R8s, LABASFTHS8SSSL B oGk SIS resion.

may be protected usrng a protecting group as descri bed

in the standard text, "Protecting S|n0r anic .
The feght padior ¢ aanel ¥itbn a@f@é@rﬂgb;; Bén@rasanyiyention, be
emplog@i Couiel Qélléﬁfé’& #Heab®shchl %h)g@ﬁ?erﬁr &u?fr?]ilgjtﬁé st MigFvering

inert atnosphere, preferably under a rogen
part oﬁamsﬂtwlaaoanprmeelursuér isyonbndua:xr@ this ahprtepsuoé offtime of

t to.ab t f I
the inBafhtiof ek SaBPE e NiRRo TN RARIET 15 off EHRLAEL dpftpuenty.
when Qﬁbb’fmmmp all @ry potvdeitleasrbdeat @strated byl g dt‘ﬁdur passing
romtheir_reaction m xtu ?s by .st andard technjq

through; the st Jom caamaelopndyle fcHipdnRaiereft of ¥l frrengement
switchfl (1 HBXCBen PRt TIARCE R AR L dPnael Haé {e ThESRhaitfdddSpart of

exanpl e t ydroch ori de and’ rom
and salts forned with organic acids such as formate,
acetate, nml eate, benzoate, tartrate, and funarate
salts. Acid addition salts of conpounds of Formula I
may be formed by reacting the free
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base or a salt, enantioner or protected derivative

thereof, with one or nore equivalents of the
wapprogrsat e aci d. The reaction may be carri edPOUSEI0N6/@1100

solvent or mediumin which the salt is insoluble or in

a solvent in which the salt. is soluble, e.g., water

di oxane, ethanol,tetrahydrdfuran or diethyl ether, or

. I xture of solvents, .wiich be . .renoved,inh vacuum
the mgrﬁ%?‘)?lrlé@fé’d&ﬂr?i AgI-4Tig r%‘éc‘%’rﬁgﬂ?en@iﬁ‘ﬁ@ gpd flow throtigh the
seconfEARHBRL chAhnRI 0F8SS allowd fdR¥NDefffasht ka@ét oPhandesiccant
I on exchange resin. Certain conpounds of Formula I

. ) A . may
materiadi sinden inhadedrerir cisorordiadticdnsiuring ot shant period of the
. i.c re qingl ithin t iy:eptd on
et Y ELREL YA WL el Rigs0te Sl (QIFRHENFor the
remaif @@ hadjornpaxt, ahe atesitaart ntatexabis bypaseepdonskveuthaglrying

conventi onal techni ques, e.g. fractiona
effect é’?glé?ﬁlﬂeféﬁlr on, or chiral HPLC. Alternatively the
i ndi vi dual enantioners may be nmade by reaction of the
appropriate optically active starting materials under
The invea¢ioroaffepnée follewing edvantagesot cause raceni zati on.

NT N ( 2] 0 r . .
SR SR FERBRE £l TR SO
Ahesrdsr AulinexpBlaitation of the service life of a dry powder inhaler

. 3-met hyl - 2- phenyl - qui nol i ne-4-carboxylic acid
d-eVle(’aIkyI)-arn'de may be reacted with N-bronosucci ninmide

RdBrks! thd A€e@TESRITEE c?far@titﬁé‘@' b dksidthihit3hatersals s
ultraviolet light to arford

Fyopdsporet P pebradbnobrading arekile. iateraal aiflow
chaniy S s@Sng Bbehtranerhrarare i AfFaf e

correspondi ng thioether, which nmay then be oxidi zed

wi th an oxi di.zi agent such as_ sodi um per,i odat e t.o
Other A BHages i GSoRiI g BSRERATEE ARy ikehpppreciBted upon
readir% Bheny hettiy RRYsChptibre 8f BoX el Baditdrtts(a the dr@mitien.

ternatively, said thioether may be oxidized with an
oxi di zi ng agent such as meta-chl or oper oxybenzoi c aci d

L ot hap BRI E RERSERIBTION OF THE DRAWINGS, hoxy1

The ifvéetion ngﬂﬂeﬁa%ﬁ?-fum&o dbfectSOaRQ Uadvatdde sethetleof, may
or other alrkyl-linked tethers between the quinoline
best nainderstend by aefsariogntdéhp rf@ﬂi@ﬂéﬂgb@e‘i@@gt pageription taken

3- hr t - 2- QL] | ne- .boxylic acid
togeﬂvzﬁ&ﬁﬁ?ﬁ%ﬁ%%%géﬁgpﬁﬂﬁ%gﬁﬁéﬂﬁﬁﬁgﬁgégﬁﬁfe such as di nsyl
pot assi um instead of sodi um nethanethiolate, to
afford a correspondi ng
FIG. 13- ( 2Husirayés W tHaptanetdiytelave tamylidigyi avod iteeagerature for air
carboxylic aci d&glkyk)-gnide. This material can then
be &AVHRENRSEE pHEN& depiccns MratE@liescri bed in
Method 1 to afford a correspondi ng sul fone. Method 3:
Conmpounds where a sulfur is directly attached to the
FIG. 2ui dibtistratesira beppvégwr efl a grefdroed emigchammtBof pgn inhaler
reac{ing . a
3-al thlfanyl-z-phenyl-qu.inoIine-4-carboxyIic acid
with an appropriate amne in the presence of a
sui tabl e coupling agent system such as ) .
FIG. 23 c jinshaiss Gapisisavian @6 WIcIPREFISE bERbediment g the inhaler
3 IR VIS O BRI RIS CRLou & e Rosion
(al kyl)-am de, this conpound may be oxidized with an
oxi di zi ng agent such as sodi um periodate to afford a
correspondi ng sul foxide, or with an oxidi zi ng agent
such as neta-chl oroperoxybenzoic acid to afford a
correspondi ng sul fone. An exenplary process, to forma
particul ar conmpound of Formula | is shown in Schenes A
and B. Schene A Schenme B.nCPBA Thus as illustrated in
Schenme A3 3-nethyl -2- rhenyl - qui nol i ne-4-carboxylic

o o o o,
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may be oxi di zed with an oxidizing agent such as sodi um
periodate to afford 3-

w@ pwvioyizgail i nyl net hyl) - 2- phenyl - N- (| PCT/SE2006/001100
- phenyl propyl ) qui nol i ne- 4- car boxam de; or it may be
oxi di zed with an oxidi zi ng.agent such as
nmet a- chl or oper oxybenzoi c a@i d to afford 3-

| sul fonyl.met hyl ) - 2-phenyl.- N- (1 - phenyl pr op ui. n
FIG. of PSR B e daom Af 207 dbfran o8 BB B MY iialer
r el aé@ge WPitRIROHTIAG LI pebideeire vl Tnvhie idhedNgosition and
nore of the atons is a radioisotope of the sane
el eagnovable slidmin paupaterfRAsitiOn; t hi s aspect of the
i nvention the conpound is |abeled with tritium Such
radi o- |1 abel ed conpounds are synthesized either b
FIG. 2Dnciliysirateisng siddi detvabttlee pricferrtd gemmboeimaing (aﬁY the anhaler

the,case of,tritium,exchan of hydrogen for tyiti.

by RRBGH RS RABT PRAERGAS coNe dadip gpencd bosititn and

el egld apiidble dhdeogeantihasr poelticnesndy reduction of

the halogen in the presence of a tritiumsource, for

exanpl e, by hydrogenation with tritiumgas in the

prese f i : e
FIG. o) SR AP e A PEbUIRR L AR JrOnGHEIR 8Pas) powder

t ri irhategdevardaccodingib éhorprasentimdrittorie. g.

pal | adi um) catal yst. Conpounds of the invention

| abel ed with tritiumare useful for the discovery of

novel medipESCRIPPION®MTHE INVENTRON nodul at e

the activity, by agonism partial agonism or
Throughbagahies draoings MNHC-shmecef¢@nceSoharactiers umill dvelusdd for

conmpounds nay, be used .in assays mat neasure the
CorreSHPg&‘%@ﬁﬁ’f‘%&r 6B ™MSnpounds to assess the binding

of ligands that bind to NK-3 receptors.In a further

aspect the invention relates to conpounds descr.i bed i
The pr@eeitnimmttdrmasclpsc@@mcsnehgrymeggdrmpwdﬁbmh@ﬂera device

radi oi sot . rticul gr t Rl
F, LA BESEGRIL? TIEHEL BLabe el e 2ERBRlgRbns, bu
particidrdgermdvairthgeads o- forbehrdstuaeposeansitaree  synt hpswzeds. By
) by.incorporating radiq-l|abeled starti ng H?t erhal S b%/ Is of
introdiibish andeHEaINt PaRtSTIAl B0 GRsoaT MRS ObitheAisgw dignnels o
i b ' B prRisiyt foeirl R eh i RALGRSsible t
the infalertfe é}é%gﬂgér%%ﬁ%gfé lli%glgss#% 51, By fog By g pubsible to
reducq 1Be retatdaBhumiditis of ghe tflawing abnbelgrendhe air sthegm reaches
aspec f, the~hnv ' i st ' ' h :
the drfoRFEeligsl” T R Hlaf b B rhBH Shd Hiiroduced fnto the
devicen®ge iAato mighnf bﬁsﬁeﬁot'bmbapswliee vdnighuisebp?nad jpssitefare delivery
em ssion to raphy. (PE | gands an r other es
to an {12 meagggte{rgagig%g(p rTFi"ﬁéiqgsr‘Femraé’c% % e@e%@dﬁom a bulk
store REGPUBESInHEIEF RV PrivseD QElIFARPBYNeRalhoANRdpfdless of
aspect _the invention relates to conpounds in accord .
what tyipehofFBPhis prieferssdr tihedovel tiss efndesipeant én ghegypstream air
compqunds,4;n t d,d BN : Use : :
cnanBRSRIBEI” dHAEFARE L HETBAEL AR BIAEL o major
potentidle fois émpirocempeitnits tHesdrugd ettlivereiperformaheet dletlapyinhaler

. of djseases, pedi ated.through the actjon _ of NK-3. .
evioe, g Bjto PAmisi b CARCIGRE SUrd e@%f%age@gfnver}twn can
thus %?ﬁgr@gﬂogsefinpﬁmybﬁr Ity?\l@é. ﬁlﬁﬁf&méarbecgagsM@mg Bdbst the

ulation of the 'NK-3 receptor is beneficial
performrgde roét wellsprorepr iinbalamidevinesr amgl gnake them into inhaler

.t herapeuf,i cal | y-effectj nt - of gQRy: st i
candidlE5 5080 ot RS Slivd SOUK (Bl B F2RMiEh frg ot the
root oSEidlirthslegieen proslentithabthisMeeatibadiriento sblvehi s

aspect of the invention is a nethod of treatnment or
prophyl axi s of .disorders, wherein the disorder is
depressi on, anxiety, schizophrenia, cognitive

di sorders, psychoses, obesity, inflammtory di seases
including irritable bowel syndronme and inflammtory

_________________
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prophyl axis of a disease or condition in which

nodul ation of the NK-3 receptor is beneficial.
we0oviogTkdar di seases and conditions that may bRCT/SERAD&E1100

are depression, anxiety, schizophrenia, cognitive

di sorders, psychoses, obe%,ty, i nfl ammat ory di seases

including irritable bowel ‘syndrone and |nflannatory

bowel disorder, enesis, pre-eclanpsia, r
A use obdesiccant epatarigiarip mh@&&*‘e 15 é“lnsQW%IéPsﬁ%% tca%ahe use is
intende :::I:lq’]ﬁgllzl(%e%§i' Ve 1?1%2 ‘Hl{ Qﬂ@/ @r%/a@g;ﬂﬂﬁéﬁy if pOWder is

yshe enl n prostati ¢ hyperpl asi
availabdé Ogbat i valk esogurerd Ees:bcautsararca@éf@ﬁ kairte out of the air

art| cul ar enbodi ment s, enc a f
charindl o PRbk A BB oB TP LER e o o i MR ving
inhalatiGh! %RRBReY @rasiloleshé Yruk ﬂ@htrbgf eﬁﬁscpmc@t odifmpbe prior art

invention is the use of a.co C ng to,the
devices. ileord pmor@rtmm@@ﬁ ideRt g 1&1:%{3 ba: i{ PouRd séction are

marreq?rg) (lr;r%g?e LG ¥F1 Sﬂjﬁngg elns?ér}né Reredcihg theeservice time

ure nt for the treatnent or

of the fAhbjpiet aXxies toftotohéanges eedeced rair ghiging otféeie Af ithgedesiccant
her ei n. rti.cul ar nbodl f _t
materiph@Ent? GHHEQEL uB’é eﬁ;d%m%da IE} %%e | nve {)foﬁelglr? cant

matenéf‘e manuf acture of a medl canent for treatnent or

prophyl axi s of depression, anxiety, schizophrenia,
cognltlve di sorders, psychoses, obesity, inflanmmatory

The preﬁ?xing}:ha ﬂtﬂﬁjl lllgiapcgs éﬁré FaBY ng&‘,”@{o aydey 98&«1@@dnhaler device

bowe I sor der mesi s, pre-eclanp
that altdwedbE anbsftﬁlcumih usagel Iorﬁ@ndazglcdal@é gericrifilderbe ,hé)used within

the mas orglé)ghgd Pﬁdﬁﬁﬁ gk;l tars nﬁnda%fl gmsggyé}r %il?ae éployed for

drying"Mhe "ﬂ%‘vﬁﬁaalrpéﬁébﬁi idugAgClie, aehuhlt desé allarery apended of an
AR Fentors: baval ounld d f hr]: the actual dose
inhalatiove proepduthafificoiBrentarsr dgve fhglized that the

h C CRl! aBkeysaltbgal hghabitiomayinie Used real
dehvergf %{'ﬁl fr%llét(g%m@gr& %%?EBB grkrﬁ}g? aﬁpr opri at éo medi ci nal
inhalapioeparateduse,f dheeimbakitiasr lparerfosr P Agmposity o fo five

Accordi o _a further f
seconds 080T G <A OF FRin R CUT LA ot o e HBNETTRL dﬁﬁ"‘%ﬁ‘m air
streaan fa%fc? ftﬁli?isy th@S&elwbary F0eaddseno ehpraifeagblof aresshahag user

co ound the i nvention
ypicaBonotabe. Baer e o Do CHbae Ve LB0gt gf inhalition
are r?{%‘aﬁgﬁ u la&% Bh Ple §84d it t}l:é(ﬁﬁliﬁ’g esndo dét tenparticles of
p ant's an carrlers are: - for tablets and

the dodeageifierdtamtimsthe stacehs nembraseely iscngk NECessagyy to let the
air follgy SU| es te\?ge%lgéég 9 c%]ﬁ o(?ésé %%tsg SfrotighCfhd nggﬁfc%?ﬁ%aterlal

cerin, “veget able oil
where ngt?lre éﬁf‘ R@@@ld Beidsed, nﬁh@é&hemlos’fmrafmreﬂts aeleass; is already in
xes. There is al so provided a proce s fo
the aipwepaiaft ish 9P s 1RFalOpaFieice i PeBFoa dapLRt Ngr gy input air
> {Hg’ : Pid efMéndeligetshdut not durlng the
strea:ff ‘g&&dlae% talgggfthg}rléai%of ormng the m xlte}g i ngredie c{] Th
remaihitig athalloet sreveding sesondsi efsthe fetadsimhalpHgnt Rocedure. 1he

prese@t)?rggrﬁq%fgb?@é asg}or{aoéff%iestﬁo{lgégg Mg d RRsRUAt material
by dr@?il'g/ RE ekl saesant d’alrmgllehevlad)wdes ¢mirhimaent and dose
0

t d salts. F | e d
dehverm\p@l?ft Egﬁﬁgdp?%éa%pgclgét gﬁ n%ymsg iﬁnpcf uqcé%e?ratgrﬁe{]c‘énal for
the re%ﬁ%q%% rél (ﬁnélﬂcé)[}ﬂll r oc %‘é“a' EdeqasatRpitall érydngdsction of

oric, hydrobrom c,

the d@@h@@@ﬂimma:termdam ut111fzcnlrmn1y wheanizsadad agid pog when the dose

I act| %ﬁ' ic,, tartaric and net hanesul foni c aci ds.
alread&thas VISt s of the conmpounds of Formula |

whi ch rmy be nmentioned include salts of mneral acids,

for exanple the hydrochl oride and hydrobrom de salts;

and salts formed with organic acids such as formate,

acet ate rral eate benzoate tartrate and funi arate

I I Y o N o —
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enpl oyed, the node of adm nistration and the treatnent
desired. However, in general, satisfactory results are
W bioaiossds when t he conpounds of the invention BEESE2006/001100
adm ni stered at a daily dosage of about 0.1ng to about
20 ng/ kg of animal body weight. Such doses may be
given in divided doses 1 o 4 tines a day or in
sustai ned rel ease form For man, the total daily dose
is in the range of from5 ng to 1,400 ng, nore
y 1 t sl gReA0GrhpHEes a
The dygrr é&&?glﬂfgﬁﬁ%%l 9gg%enl%sft ?Ialtel negéé(}gt hﬁggnfrom 2 rrg to
mouth;ileéé(bntg whidthe mmtpnuadtladrm)mplwc’c I @p@ﬁa’ﬂ@ncﬁr use (Of the
ldparmaceutlc I carrl ri
mhalerd,d% g g@‘}?oté Ced’ll%\genl:il on may %t%d '?36 the
present %’ﬁ'@ﬂi@éh%heﬁ;nﬂﬁ%l QHEtibR acﬂ:t(ﬁ{ enbsptdre inrapgmtehyi e user

isoneric fornms, all of which arehﬁjgcl uded, w ée ¢
inhalingcibevgh the mewdrieen. HOWEveEr ths SrE R ! idlilgf dfevice o
the 1nv?ﬁ§ellopl cdr? %ﬁ%ﬁ ed YeFanal athoNsQitidnRARTES, FughWLa¥uction

npoun Usi ng conventional techniques, e.g.
inducirg detflwnad;ed:nys\tfmlst lateiadary.or chiral HPLC.
Al'ternatively the individual enantioners may be nmade
by reaction of the appropriate optically active
The 1nﬁ§§srrt {66 CBRAIRGI @bmipHvder anesigtindet spsthrhi corssiatibghof one or

d
e i o o0 el ComRe o e
has a %%lgflgaaltnl‘ GERG! | vt SeheRchnd THasedomeski bt 1east BRo such

readi Iy appfeciate that many sui tabl e am nes
air 1nleaﬁ dragprovidddin dhs 1ahd1&1ab@d>y<,yp¢$§lbb{ adjaneptmacisatheror at

f or m canpounds W|th th 0
separalfo g BRHOHER ofiF AEPAKP IR - ERE G PRI Present
1nvent16¥1ﬁffpa’tte?1se1 re]u: Ze@ﬂdoﬁe Mf Qnm{ effathedirilat agsterd miayhbe equipped
Schene 1Schene 1:

with ag-gifdilbg pmr@ymj:)raﬁgr@lfe_vept{qg “}gresﬁh%fnmloBﬁfﬁldes present
in the %H‘J(Blg{xt] Qﬁi th%ﬁ‘?qg:_ 19%%3&% ade JotHe Ffhalet CRvide.

|o) ui nol i ne-4-carboxylic acid
(150 ngy, 0.51 mol) and triethylamne (0.17 nm, 1.22

In clea&ﬂo&t%aj%t E(gtt]@ﬁ:?rfﬂf ala‘. u'?haI Ly ?) %Fga%héqﬂﬁgd&hé)f)ﬂ% invention

comprfs@go(‘ﬁ?é%g;s‘ﬁ((h) )bhlﬁnﬁﬁs I%Qll"lmtm%ealdefmdgt? mu;lluple;‘ 0;6cat516h)st two,
<S)-(-)-1-rhenyl pr m_ne n D

differennsAlnme Bh ARl iR FORHE LI TEoR e R BRIORG, e air
inlet s?ste\%t @sﬁagéen s e?)léztng%r i flHw Mrthdlbedlicwsefipasing the

her, then separated, the organi.cs
des1ccaimt ethterizl Wla&fﬁ@ﬂo farthesrdoingmd henebnstraarsy cnterang the air
educed pressyre. The resulting material was purified
inlet SW@?F?E AYEF%hr omat ogr aphy (0- 20% Et OAc/ CH2A 2) to
gi ve the desired product (150 ng, 70 %yl el d) as a

Ina Wi)?é]@ldmllakégyg/gpﬁtf’% Mg;dggc%% > 811'(]}%?]% '_qiew%e i:grrt%ns% g first

ti
channgﬁ_l)étﬁi %Jé‘@ deﬁ&ﬁ% (o least E ﬁréﬁzmrﬁl?)z” ﬁlgl’fliwéeélgﬂi‘c glﬁilgec ion

betweeﬁl'ilfﬂhé:&&SuEhprq:deeaﬂd at— iemtme; @i igler-of theepglet sysypm. This
first agﬁpy}% pgﬁngxp‘la @fso ﬁaOpsy n&lxh%?néle?ﬁr H%’f&'ﬂ‘ ﬁew'ﬁmh a powder

dose lﬁséffeahﬁitbhbp)pravrdwwyﬂl -thé hﬂ'iéi)erldqme@ys reropydreglibyobn air

strearmlipwing BrepPotha st SIS ChatHFlare] HpICHEs BRES that

the ﬁr%td%ﬁ'#]:d% gﬂa%gf"k:%sés'qh@ﬁms%ﬁéﬂ ‘brm@%ﬁgn :}\grtle’i%tqﬁglnhlgﬂa)iewce at

which it deaetisoprivddeddand Sowld ber CQtlﬁilnﬁdl crnd &?&?tmﬁacﬁy the
induce cg; ralizg tﬁeas tfﬁ ﬁgg,gadlﬁ%g% ?g@%%)%a@g ?e:% dg%dg:%ég@ position

reaction heat ed at 90 OC (sealed tube) for 3 h., then
allowed to cool. It was concentrated under reduced
pressure, diluted with Et OAcbwashed with H2O, dried
over Na2804 filtered and aga| n concentrat ed under

.
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| ayers were shaken together, separated, the organics
dried over Na SO, filtered, and concentrated under
WO edaosd4pr essure. The residue was purified byPGI/EEI86/001100
gel chromat ography (0-25% Et QAc/ CH2O 2) to give the
desired product (6 ng) as a white solid. 1H NVR (300
I\/Hz CDC|3 65 00 d813?d J = 8.5 Hz, II—I) 792-
7.59 - 7.25 11 H), 6.19
1ns1de 1nbg%r body 15 omaver Hn 312(;“ gesed! e31p:bou}hpgece Qr %nl?l?ﬁamer

4 ﬁg%l 4ad HS.an area or
carrym?:)thg %ﬁge fESgPO bg?fplﬂggie rgﬁgﬁ{g ng ﬁlﬁe pr ggpegr ed in
movenmopaitmmersmmte ighatch eire will Eaafmthe dosg-gnd entrain the

et hyl thio)-2- hen [-N-fd
medicagpent pR é?ﬁ"nol i n- 4- car boxani de (5)A sol ution
of 3- (ethylthlo) phenquU|noI|ne 4- carboxylic acid

4 269 , 87 | hyd 3 L. .
The dq(ﬁﬁ% p&trmnnn%rﬁy F%Pgthﬁ-%l nigere enllqé altf%ggéq& %@ ithe d%&atmn or

area nfége "Fg%e g n?/%%p = p)}fegrgn geh g@ S&ﬁaﬂg’ﬂ@e? c&ﬁn%at?ﬁ)eﬂ delemhetering

receptadiercarde dnasahtelce wiehcti eir sirepm @assing éhr@tlg@'lthﬁoﬁlt least

one 1 gt FrBSRVS st TR AR AU bl

device@queous sol ution. The organic phase was washed with
10% aqueous sodi um bi carbonate solution, brine, and
dri ed over sodium sulfate. The organic sol ution was
M3 Uke %P9 é§t3 bﬁéeﬁi@csaﬁ*ﬂlbknf icBdnnel is
As Wa%rlfé)shcr ona (%r%h%ﬂego}ﬁgﬁ et e - 25% et hyl acet ate /
adaptddefmneomnegum hdtweeint tk@ mt;iélmgce{ 31151 the agniplgt sygiem. In

an 1m§le§23r(l%t{ogh)t II|§ %@%ﬁf%@%ﬁ) ofj% %gé%% W 'channel is

in conﬁas?—ﬁoﬁ%ﬂcﬁ"&t leastord air2idlst f 8Re (nletXyjstetnr AAC(am output of

the f1r§1'm:hgn|;161 m(ggrr}r\pajlbneﬁ:@n_wgt@t}ﬁm tb[_;@ﬁée Zag%ogglﬁ coppected

ver, the resent invention is not limited to such an
to theéﬂ?ﬁ % i :I)—ﬁ)v%e fiweny ui nol i ne-4-carboxylic acid (4),

implementqti@paThd firstt tleaioe] stiicturmsasr compriseamqyapgparts so

added di
e B i PO I PP s gy o
conne@tre@l\’\%b B.hgﬁifrpidléﬁ of whs hlsﬂlettr :g}%t?tems gmgm(@:nhﬁyecml) 11‘1115‘. mtn‘lfpiﬁs that
m nut es_ bef ore bei eated tQ sol utipn .o
no freg-festhgirdie %)chm}srégw%@m ShETRVIHPISES (Viofye i inlet
systen‘?&%qgfgéfr % tiist (duffel/ stfuetiitd 1§-%r€beﬂ@$n§id%nthe 1nhaler

sely over 30 mnutes. The reaction_ m xtu
body. mﬁ;vaxew bydmavigs nmi@rnal partshef thih n@l@al@réoqdw ﬁhﬁfgel@aﬂents of
ani.c sq V. t
the e b SERRN P o UEEl IFHP SERTAE ooyt Bl
conneéﬁn@{hghﬁo@ﬁhpm& withi theeairdnlomsymsdmi t h et her (3 x
and then the aqueous residue was acidified with
cool [ ng to pH 4 with concentrated acetic acid.

The 11Iﬁgférreﬁ'em%?taqs<§ OF FREHrIRRE o€ Qldsted-at stRsheGeWfdh housing a

and ed to gi've the title conpound as a_solid
des1cceﬂ15&ﬁab@‘;aBSFlﬂs%es@%Mr@w@gwancm% igterna space of the

inhaler :Igewge %to( ﬁ{mfzﬁga gon%%lg(e? %Jge?’gré Sﬁzlerz ’é}%flzng Eoﬁf@)nsmg

the déﬁb%éﬂ m&@eﬁﬁl (iB, t@Hhe 1N5€ﬁﬂé€£l I @l Oa (ddkse]) thet_@ﬁlccant

. m n. npl e 5. 3feth S||f|n
carryigg- crartr(mlsncan ! Bscrg Ry natRRA BLSHIE ST RRRIGE qogjoe and
d b trid taining fresh
remov§8 %{tﬁp Lﬁ]é o? %glbhle r%)/ beN_re aé:)e_ - %J’h% ncilallrp?o §§ I ?]%rllj |anol |gn
desmcaﬁrt ﬁf@dﬂama‘im'ﬂas( Gi)es(@ﬁ@tngtrl.@tmge msolayrangdt onsige the dry

powdagakuialen satige o pet ihget Bt RE BrsigchinBRebppl housed

bat h was renoved, and reaction allowed stir for 12 h
LCVS i ndi cated no reaction take place. Added another 2
eq O Nal O and the reaction mixture was heated to
reflux for 8h It was then dlluted Wi th EtOAc washed

o ~~ M 1



10

15

20

25

30

(112mg, 70-75% 0.45 mmol) at 0 OC. The cooling bath
was renoved, and reaction allowedstir for 12 h. LCMS

w0 pabi70307¢8l t he reaction only goes for 60% AnoPdIESED06EN1100
of m CPBA added and continue to stir the m xture for
6h. It was then diluted CH2A 2, washed with I N NaOH
aqueous sol ution, brine, Hied over Na2sSo4 fi I tered,

and concentrated under reduced, pressure. Th si due
thereinviasirpain tordebtioni withathg firshad M-{ r ermore, the

YEt QAc/,_h : d : -
des1cca(1140n161%t%rée ane) 1111'0 l\‘]ﬁ?ﬂ‘%f%%%%qq%er 81?%‘%98&?&(?{1@‘;‘/3 a)éh ne
downst%e%gl ot th@hﬁr irdefl By$tem D) @ﬁﬁem ofotlye abope-dascribey dose

d, 2 39
entraingpgnt greglq;m( n{l‘hmpcgsgggntr%) 'qf I—ﬁh éfe%c%mt ?’Z_ﬁ%%a(l"lfs(xde the
inhaler %lc%' lxﬁafigé ét'igees t%ﬁt@gﬁlg a_;ﬂr']fgatre‘arﬂSregté\ﬂﬁgg ?:%Miﬁ:r?t airflow
channacdmodlgh ttheerﬂghgsygtergC malebs @(ﬁﬁa‘{ eﬁ"? Besfecant material
before §he| g%hmégm# O%ﬁ?/%qw ¥>| Z}{ aét( Lyith and entrains medicament

nol |1 ne-4-car boxam de

powdei( 8)13tAet Hyke zcﬁhamumem ﬁ‘églbm)AS pheagzsm@@lyq:q,qemhaleid air

ey o caB R 5o AUTEL) 3Pk STRL K o o

r dMBS (6.9 g, 39 mmol) was added and
contacgig#%\%/ﬁgnﬁ%#%‘g ated with long wave W light for 0.5 h.

Additional NBS (1.9 g, 11 nmol) was added and sol ution
tadi ated andr rre@li2ed- byt fillase ! gnleast
This dzﬁ fategit %I‘lk#gencen{rate rediized by 8

under reduced
partly,loﬂﬁe3 sivs€ alochenped oftbie nfhalee degicr. witle desiGaary maderial to

di | ved CH A2 d hed
prefer@];gﬁﬁ%iﬁgﬁ\ge&dﬁg%@f?% a%glogf s&egz Cﬁm {eb:l Dst Géf g—fhahléﬁhqe&wce
even 1i°€1%a&‘é\ﬁcle 2y §{sh hhesh @"rid?Ge RunNd &dditidrist dnemany parts

concentrated under, reduc essure, The resulti
of the mad)léd; @Ieom aige popential HS§eTss i Wéi 131;13@51 th hot and Wumid

chmata@,s erxaxg)d%l# ?Egﬁ}% Eh%‘i )bé @sOhitth 25978 @ Rh or

asa vv-\/\hlte 30|d 1H NWVR
h1ghex( 309 cM:lZ‘se CRCh3fe 5124@.@ned1t80ﬂ hllrtldn diserders tpasedypn inhaled
- 7.67

medm@mergﬂ)mugtggro(vage Jstab r%ctra%le( thgegﬁ to fi%%ﬁers in

forese%_%blel @tu?‘&ro% of 41};_1|)§Qgé %@Hﬁg@}%ﬁnﬁf\lﬁﬁmmg Ft)n?gndlt@fllsl Ing—t

proces® Ei'f;nmgﬁpfttﬂmeoflmmgu}m@l@ﬂ@ﬂyw, Q}fe[réll ¢ the uSer inhales
d

dose A5 RIEPASUBRY P Boh4 M b St ingaung securing

the leval-df Fﬁt&ﬂyﬂxﬁaﬁw ifforgua doy |pwvdle—rclaﬂ’t$dwam elepqifprpangedgn terms

of hlglgogtzahrfv? %}%ﬁ%@‘h%‘g Cg«rféo%éblﬁ/gdlj‘% &Q;.% 19‘1%‘?’%/4 C‘%ﬂ@%m of

use reaction stirred 1.5 h. It was then diluted vvlth
" Et OAc; washed with aqueous 0.3 N NaCOH, then H2QO, then
br| ne; dried over Na2SO4; filtered; and concentrated
der .reduced pr %’v?dée tpRSir el igfdhleyinvention
In clegf |G0RETaRY 10 ﬂ?‘? %Z‘S%u:cp gt TG S Y 2) to )
also @verisBe desécqutpraithremel( st@cgurgod@fymmgj)atalseaaﬁtsgwdsecon

1nternal|)a1lr\/t$ovygcq'@p% £0C1":8DCO%‘§ 2% )begwgﬁl% }&dgb"{{thﬁ‘ééﬁ Hhd the air

inlet %y%ﬁm I;x één‘s[ﬁteﬁli’i’ 5;\:;’1@}718@1(% ﬁrat] air ¢h8nkeb dedcribesl above, the

1nput1a19<ﬂ) o(utpuil-d)pemnw gfsthgmpcond @rfilqw}_&qang%licga’lb% lgoo’nnected

to th% &F n‘@ﬁdﬁy BYS qq(x’\%gginel}%fﬁ?ﬂg?%%gﬁy res%ectlvelgf Altr:)?]ré'lnaﬁvely, at

P
least rorpepydf] HlyE0iri et %n&ms@tp@mqben@n@ gaobet fansed to become
3-[(met hyl t hio) met hyl ] - 2- phenyl -
-[ (15) - | - phenyl propyl ] qui nol ne- 4 car boxam de (9)
(1.7 g, 3.98 mmol) in EtOH (40 nL) was cooled to 0 0OC,
and to this, with stirring, was added a sol ution
ONalO ( 1.02 g, 4.78 mmol) in HO (20 n). The
cool [ i ng bath was rermved and react| on aI I ovved to stl r
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I somer B: 1H NMR (300 MHz, CDCI 3, 52 0C) d 8.43 (d, J
= 7.6 Hz, IH), 809 (d, J =8.1Hz, IH, 7.75 - 7.64

W@ 07a874%6 7.57 - 7.26 (m 1lIH), 5.20 (qgq, J = FCBSE®P6/001100
IH, 4.25 (q, J = 16.7 Hz, 2H), 2.43 (b, 3H) 2.20 1.88
(m2H)5100(tJ74Hz 3H); LCMVE: n12443(|\/I—H).
Exarrple 10. 3-[(rmet hyl sul f]o]nyl)methyll 2- phenyl VA

I I 4-
conneqtf:f:ng) ghggqr}§ H%/l}pgr %&V g%r? glﬁn ! rrnlo(le.lthplgcaer olz(oaurgh eﬁhg movement

| -
ot R oy G ol e car Bexarmy de (5) (800 rm,
1.87 mmol ) at O OC was added MCPBA (900 ng, 70-75%

o corf b SRR Robgbind SRV P, 888 NG B, e

secondidzdeﬂiowndhanﬁel |d(a:|ﬁ1rﬂedabydtHH iseComdt dldﬂnebstmmmre bypasses

the ohOUS 98B i, LR 5r AR R UBHER e cose

entra1ﬁ¥ﬂér{tex%g\fdng OTRUS hedry tHé: Bhmair s!ﬂféatheﬂﬂowﬂg’l figid @h2, air inlet
washed w th_aqueous 0.3 N NaOH, dried qver NaZSOi)

through | ther sacond rislawe fhransl anfidher smphpisrestill Hypass (not

conta LRI AR 8 1 Sorfehyehomionehy o fpe o

flowingghr@Ggh thel sbcoas! airfotv chairhelvMR padormed, CDA 3, 52
0C) d 8.12 (d, J = 8.4 Hz5 IH) 5 7.83 - 7.68 (m 2H),
7.61 (d, J = 7.7 Hz 2H), 7.56 - 7.26 (m 10H), 5.22
The 1n@ﬁaaler] d@vfée"&lsddd)m fhs%é a(tﬂamﬂlo’w dRafinkl svv2tld)h. aPradigefsent for
3H) - 00 (t, J = 7.4
sw1tch_@g/sn Weza&w me?en ﬂE&‘ a’%t andiséeans aurflgwy QEﬁPQEéF‘éH ing a
n d ckion of an airflow
suctiol pRPHS i d;ﬂtfé’% U é‘fbﬁy%%hg pl’lé‘?l]ylE%% nﬁi[cﬁiez | - phenyi
from threogir] inded spsicme throughtm atirfleie qimnelsetlge qd]bbffthe switch

e B L e TR AR e st

first ieRbwd chann'éBG;o B tdirsentds aﬂ'q:ﬂdyed,s ahet induoéd nadfibiv will

additic(aq?ja.ﬁ%\é{;}siso%ggpyt%q}r qﬁ) ngecan@ H’gﬁ{enal) éndhbecro%%gt dri€d before
it entx?ﬁ.lgl Rr QrEREAMEh) - BowieRYromVal Gbs®)béd Rite B¢ RIGHRY kd@rdiAment
ne-4-car boxani de (8) (200 ng, O0.44 mmol % was addqeVa
reglonasl'hwwem i idnthe aWhtVblr crsangrTent pelerte Hhacssemdweairflow
a ty u H
canf)) B by Baflpe AL RIS B, s o
contadt the abeldcanltlmgtma]handsmtalyempmmuﬁ@,lsa dmme@e dose bed

NH Cl 1 nL
at theﬁﬁg%l%smﬁ%t F%\%l n%“)ﬂio‘& Eﬁa‘f%@tﬂg mo Lﬂgnﬂl%c‘een gepar az ed.

The organics were then dried over Na2SO4, filtered,

and concentrated under reduced pressutge. The resj due h 1
The switchparrangament sherelargallovht siragsgPlaphy fet Gatiley channe

when g%%l)cgfrf rgf ﬁ%ﬁ%‘?}?%’ %&% BEQ4Y Cetnt{*asﬂ%gicﬁﬁ éch%%{frﬁbﬁz' through
the first8chahndl ladd thedo sw1‘rx:}ﬁmg(’m the) secmrs@ airfiops cpﬁpnel once

subst%ngl%\lwnftﬁgﬂj)wdfrﬁl(am Ee% %1%116%{_? 31’58‘%151%@ fﬁ 6nz<§uﬁﬁ31ece to

theret%)"é;aveltlﬁ)s? inddactlod dfizheHdsicdEEnartriai57 (M) .
HRVS mlz 457.1927, cal cd. 457. 1950. Exanple 12.

3-[2- (rrethylsulfonyl)ethyl] 2-phenyl -iV-[( I 1S)-1I-
In a ﬁ??f‘erri*é’dq He%ihﬂ@h‘ Qﬁd”duﬁﬁ?béh‘ &iﬁhﬁfatﬁéﬁ)prgeeéure the first
r|ng utlon of 3 hyl sul
alrﬂomyctl')mﬂnq]l ]s dinsheorydn jand (se gted by the switch arrangement for

ena BEP AT L O AN B gl

entraifdméniob) . tHhedosel ibyg tiat hdvied rairowtrezand Méwceadar, once
stirred for 2 h, then sodiumthiosulfate (1.2 eq.) and
HO (1 nm) were added and suspensionstirred until all
solids had dissolved. Aqueous 1NNaOH ( 1 ni) and CBbC
(2 niL) were then added, the |layers shaken together,
separ at ed the orgam cs dr| ed over Na SO4 filtered,

T 1
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carboxam de This conpound was prepared simlarly to
3-[ (net hyl t hi o) met hyl ] - 2-

WO bangb778/- [ (15) - | phenyl propyl ] qui nol i ne- 4- cap@DSERWEE@ 1100
(9, Schene 3) except sodium 2-propane thiolate was
used instead of sodiumthi t hoxi de. (Excess sodium
2-propane thiolate was ad and reaction heated at 65

substaHaBbcRls| issligeyeiita POY Ea, MFS- BECRmig e pined by the air

streard QndJ%?h@EI%d"'%ﬁe |§@1té'_h %.r?énéerﬁeﬁ@ s(xﬁtc%}?é%g) the %ecoﬂd Za'firﬂow

channle Thisznggans 3ha12 a(1mw12h_|§lowztl‘5rpugl'g ths qemorqchpn'glogv z@annel

s na&éh% AT ey el et el e GMICT ST th, ippatation

procedijrel.
- phengl propyl ] -3-F(pyri di n-4-ylthio)nethyl]qunoline-4-
car boxam de

Altern§t1(7@1fy0 e ddEnd %ﬂiftﬁﬁydhdﬁhél(is<§}sﬂ aptiee)drid @@Yédtadu by the

ol i né- 4- car boxam de (8) 150 m% 0. 33 mol
switchgaeregigeaaen tugtil @NS(A 1%511; iRaelatien pREsYEq has, Segint Feached.

2 hlﬂ?r& itch
At thlétdoqﬁjf:glgt o\gf}r 0?%%3@%&’?%% s§e ensi 3?1’1 ches
from th/a&sm:bhd/\ehannelstm theshiagtftow cbaewrdl it gaoviglingtaig stream

aryingipad FeerEiv e | Bl liah B ) arbleiiche Shifthep back

to thePreesude aiffiewr eaaduel ves thiati hoedirbingiofi ¢thegihhaled air is

prtorato s 1 oo S5 RE o laSerSE 1.
CDA3, 52 C) d 8.30 (s, 2H), 8.14 (d, J 8.4 HzIH)

7.80 (d, J 7.2 Hz IH) 3 7.76 - 7.69 (m IH),
The clrardgel erwltz:lh) arr/ang;:merzt B72Y fAE gmangpdgm theg’ 1@@19(1@1 device for

sw1tchén’_%_}n7%g I'f.tlor% g)g t&g‘ 1n?xa§er ge\%% (ﬁiom] tl;eil. ét %’Eﬂcﬁfgc’hannel to

the seéodd a1141027(8 dhanridl) duin@8the Jap&fﬂle(dnswﬂ)cﬁl @cﬁi‘mr( toncg a pre-

deter%ﬁgmg‘é%ag %g%f@éﬁ)s%ﬁ?g cﬁ%al Cdfh)iiﬁ? suctlon action. For
examplé; (n}]fé?]\’ bLibdvtl dhe D twdRebyhas apyd psd iffimdnitiation of an

carboxam de This conmpound [twq di ast ereoners ﬂc,
inhalajsiosy, athed switkgh gr:ra}ngq;ngnt switches to the second airflow channel

since L:l(,ﬁiﬁq%l bt le[B Rt By el sg%‘gﬂé{é lﬁbit(aﬁga'lgfx Rie E‘ﬂécﬁ&ﬁment

- car boxam de
powde3-l4s mpnoayﬁratmeﬂ rmtdwxgziaj}r-led dyetiye diried e.ir<$9re|am ﬁbnqugh the
first aﬁrﬂggﬁzeé@gl ?18 IInneth1s ca%rebgk)l(g anclllen gf( gﬁgnneim%ryﬁisoﬂgxeadaon can
be readizbl B Mealghi 60 aHhtoHdd %ppiﬂtgmi‘raﬁge[rﬁéﬁi) t]hah enyvey aphannel
] qU|noI|ne4carboxamde 21 gl r\égl é NH%IQCDgn) 1
obstrugtipm framgthyy SFﬁ?n(ﬂ Hir flgw,ghange %0 it ayflgyr charinel or
I 6
removg]s_b é.n( r%bé‘t%ﬁ%tlgg ?ﬁ tléé Js%c6HH et"}ﬂoxﬁ 3@1311%1 En(cm adds an
obstruttiom ¥d tRe iz st edtfow ¢h11n2113@6’1‘h5<1a’¢ph9d pring ammemynt can

be trisdgrefl, PBFSy1 FsSply ST ARIRRR RIEFPIEG iR B ragPFe e
inhalaf®rdprésyuiexdddlirts Gélow aaﬁpesmﬁid[ tewel. di ast er eomer s,
TFA sal t] was prepared simlarly to 3-
[ (et hyl sul finyl)nmethyl]-2-phenyl-iV-[(I<S)-1-phenyl pr
Xa th%l&”c%iﬁice com r1ses a slide for
In a gPéfhh%ﬁ qﬁ{\;ﬂF?ﬂa E{%glhe%efjpr opyl -[ (lpyrl g
carrymgtamm) meseryirigoai i eantainemie mha( E&@@ﬁllye b&)mﬁé@ment

of th1%51[?% ﬁ%ﬁﬁﬁﬁg}lﬁ%ﬁil‘h f:\jlcs F%iegelcor{}lecit?fl to the operation of the
switchSirizplpenyént, ofiyhs, whenaienslide taibexaouter pasitiorEie esseive a
Nal O was added and reaction heated to effect
conversion. Product was purified using reverse phase
HPLC.) 1H NWR (300 MHz5 CDCl 3, 52 C) d 8.81 - 8.43 (m
2H), 8.23 - 8.12 (m 2H), 8.08 7.90 (m IH 7.86 -
7 73 (m 2H) 7.71 - 7.26 (m 12H), 7.11 - 7.03 (m

~ N~
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art, upon contenplation of the teaching of conpounds,
processes and nethods of this invention, nodifications
wanw7osEmyes will be apparent that nay be nadeP@TIBE0&001100
wi t hout departing fromthe spirit or scope of the
i nvention. Tabl e 1l nhaler faor noisture sensitive drugs
TECHNI CAL FI ELD The pr esedt invention relates to a dry
powder inhaler device (DPl), and jn particular,to
new dpsg coapabler, o&hajéirsb@drﬂ@Nn%h%%?le %5 @Pt Pv%nd%élé}eu jphaler
dewcehlﬁ%xg A g&tne%/grf@ et H‘&Q‘ﬁlag BACKGRINRAPEod9RENG1QE and the
gs I1s’carrie nunber of different ways in
contantuhﬁ 1mlren|th:eal1nhatarl oedy oty firs¥ thannkbdechmes ebstraicsed gvhile

e s bR R 5, bR RS KBl o

of the fskk&tcﬁd BY#ESearngnt wigheohvanpiahi enthéyslideanandbe &mnnected to
nhal er_in arder to obtalg an effective, quick and
an elemgéﬁpfﬂh@ﬁmlyclaarrm%%l such substances. The active
substance in dry powder form suitable for inhal ati on,
needs to be finely divided so that the majority b

It is am@pawd parr thecpeesamt mﬁenp@mdtéwaﬁ tbeuﬁx%aqn@nﬁmcme can

et i GOHTD B AGRTEShgk Bloe MBS ik B3] a8 wie

the moutigdiece abid id on dartkict witlheheuddde an’craumpmnta:rergmygand the

where they. a nedi ci aII sted an even
desicenyamsscirbe Crespsn a5 Rhaphf & ghatctiire. can

define ?ﬁ&f@@ﬁéﬁ it h¥lo¥ chﬁhﬁé?%ﬁaﬁ esadect¥pilye B@Wnlet system with
ormul ati ons of old and new nedi caments are now in

the malethgtiopmbnt bmsmﬁhﬁam%cw paiefddk. The obj ective
is to present dry, inhalable powder formul ations and
have them approved for treatment of |ocal or systemc
In a de-ltlsen‘ dettdiynarsaofsthod 1nvdnriicm i the ihalbhe deviasaipsprowided with

B

openirfll ¥f PRUWIRIviéd Ralcer shanehé hﬁlert @ahytend ppeasni ktainhalation air
accept abl e perforrmnce in terns, of delivere

enter ?haﬁséew@és‘@ BRI Ht APEY 1asdoritde Ba xg}rgsf.errggt %bﬁuS’Flon effort
made %3& Qf(?e'rvcﬁf Edsdj&% %%%en ag%?;;mg%tt bORSr4BaNaffdwafto at

ones, e. tering doses in very
least dnenfidstcairdiow chanrléd) ofvhei inkalee devine, mamh sheh thegirflow is

et BRI, 8T405BL8, SO PRk with the T

chann&f(@ﬁ'ﬁ[‘h@fﬂf@wn@g Lie. pekﬁﬂ”%l Ia[lgléataspiemté%\; dihn@tsghlsﬂ‘rﬁg desiccant
prior art may . pr vide acc e, dosage
aten,gxé,r f‘)‘d?qfﬁngé“ﬁwli?oﬁ?m'? € @y, 1saﬁg§%rﬁ:{ dc@rﬂf?ﬂ? fopbsoppsd by the
des1ccta¥1? dpsgee pesf Qir'i’&{“:%uf r Qb DMfts drBps cﬁds’ﬁTHt:bﬁﬁlhyr or
the 1nhalation is performed in anbl ent air of hig
aerosdiizatioint wharhber i (closet entraiemeste regior) | Where El%ﬁ;ed?%e to be
sucke Wﬁoﬁ‘%ed up to the point of adm nistration by

and the nmethod of aerosolizing the
powder dose play a big role in this probl em |f the

drug del ivery erfor nce vari nd| 0
Forturé%tﬁg,f,tqt &% §10 tr}fg:e r@inﬂvg a?gf/ rrbcp Q‘%HQ @m@ 'Tﬁlzgﬁlﬁng air,
becauHé‘ 998&{ aky 3 wdée ermgéi hdo Pesedétebiarats chfenplblany @r phys1ca11y
ten | eave the powder dose exposed t ? the surrqundi

in a hatem)mgpetlonrthr«tléﬁgethlﬁﬁnééyoFeertq{é Io Sayi ROWEETR, SRPW an
e

s 55y, Wb e A laats A I ctodh i

hum1d1t3e Tlons aitngy oatyomiemmngﬁuhtce rafmsyeathe sx0ess Ageigtiareover a

certailyiRh e nOVBEEPHERT ERHE RUPAGY (RO gy IRE passed

throush HhkNde&itdahP-agerido e r@ﬂh@édabélow eddetiminpkaft tthreshold
ecessary to open the container and enpty the dose

into an aerosolizing chanber before the user can begin
an inhalation cycle. In some cases the dose may get
exposed to a voluntary or involuntary
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exhal ati on fromthe user before a proper inhalation
cycle begins. In sone inhalers the container is opened
wWh00a/0877%t acti on by the user but the act of PeHaEINE001100

fromthe opened container is delayed uncontroll ably,

because the user is som&*h;)1|e di stracted. Exposing the

powder dose to the atnosphetre for any reason,

i ncl.udi ng teghni cagl shor i ngs ,of, the . .
value ghFelatNeHwRt Wrgl&%%}%% Rbin, SURES £ sRepi-tefmm defppioration

of the %wf?fé?sd(%eeb%‘%h%%?néﬁ‘ﬁng wabiskirotn the P serezannistprevented.

eteriorate before it is inhaled. The prior art dose
If a desiheant snatesidotendudatreduse theihermiddy W thendirsaming air

more tﬁﬁg‘f LE! é’gségg'g‘?l a*% o@m ?i%ghﬁg’@élb% Re 1 68fd ehaeid value, it may

noil sture-protecti ng
be advairipgesiiedo isesaic leadoome thiad edslow m:harmqiomdmrallel with the

i nhal er .ces discl ps in US 3,
first, %esdﬁ‘ia%%g‘ﬂ §%°g§§n§gsg§ﬁﬂnﬁé"%ly7l ¢, 3B0gg Fessifyed second
alrﬂovsh %H@nh'é@ ldagheBe ivsdd pakraliél withdetvé gest chaaricl efufingtéh@ortion
to let the desiccants renove nmoi sture fromithe ai

of their iviralakion tProceARiEer Thevicddlaws i Haraiigtpbhs eélrﬁg efnd the
second )‘Jf%ﬁh‘i’ heftthel§ %%:ﬁ:gﬁ@%lytﬁ%{éd" kfth dlacht Baterc@BlvaGtfeam of

carry th sturesensitive nedi cament
the deptowdart madetiebm dhel leﬁsadelpalﬁtfwﬁ iy pedep o mresent Anngveraged

relatlvsq?léguéqy qf &H%\Nevekmﬁfg g]lrlt'l%%} égfngé gﬁ c?ﬁ?t%&ﬁ%@s%&ﬂsﬁalue of

relativel hemisg tecorfan hmidiyvolk thé irhixedf afrflovdrypapdwdechieved
i nhal er devj ce. Thus, the

by adiusitingthecaisflom resistancs ng %the‘a%‘%# Qathird; pirflow channel,
such &?&ﬂ 'tﬁ‘%ﬁr% BPaGHEeRE ﬁ@n%d NOh U S BFHASK MikédidrRl cbﬁﬁbmed

S|nturnvv| reduce the total service lif %
with thie driedi airflbwr remulits enuancé@s,rqd]@elmrﬁ humiglibeeley the safe

t h d
e L
aerosdliesl exe Qﬂosaaze’nhlmangémenpeoﬁtammhmpmisl hgving tdesiccant

act ua nhal e desi SU Y
materf gl AP B SeHESissabt VeI S B e i o (B Yhpiccant
even f?& ﬁ{éi‘ PR ridiiakedetdeidradoh o ity &bve axpbert péi‘fermance

u service |life of the inhaler device wthout the
need of premature discarding of the inhaler device due
ho eSjeC ne& a all t

seoreyfl MAGHREEo ST (87, AEbhclnckt p8uRgasnss Spenerelly no
deterrﬁfrfed: bgncthﬂ:mag;d abefgmhdsaltmarbutatﬁ r@ﬂmrnrm)rgrghmb in nature.

hal er,d t h bj

it | G S FPlAg SRCREE] JRELEY, Buibg BHSANa, by the

powddrpateelede \Deseradivi go@ﬁdtm Hbgd@@ldfclaytﬂrdfabex ioa hyd'mphlha of
present invention r i nhal

scl gses % I
the pqxféd@rcﬂnﬁawmﬁg%ﬁf adsor pilen %fﬁlp @ GhadY irifamore or less
rapid ' 2l u(lgx? re%%(e@%%r@nﬁﬁ?‘%@&' &efne Hdvrd St f&ﬂiﬁﬁ[@:ﬁons tend to act

ure o r defines a first airflo
as dr;uhgnagdanﬁmsmjegamueng rveigbit edvemely Tast byi W@ttelaualdtspswwn or

absorfiapnt sunR AL “Thuer i IR GDERE 4R PRMEER, HAF srqter sopption

1sothe]?ﬁ1 Fof al ﬁ?'ﬁﬂeﬁffﬁfﬂm&ulanbﬁt befpst eiemdhlmgagnﬂnd:h dDPI tid é)est sulted
irst_ airflow cha ses ose eptrain

to usq iag AAIBISHIAHOh CHPISOMHErecl) LR drg CHOSY SR ARELrTece

of smt%h‘?ls e*ﬂ ral‘iﬁié' ?éaﬁ%fd:l@é‘%@@r bbeﬁa?bfﬂééé ihovd N phineugere the

St al [ ow channél . A desiccant structure is
numbprcoif i watlr droplets shmipepartielenoaies agceeased so that the droplets

si_ccant nat T . i
connegh e TR Wl REISHR T sHoR o HanRar Lasns igery particle
agglothbga®is’ fbhethdtarepatieangethdrhdydasmrentinaempenticle forces.
regi on. For exanple, the first airflow channel may
pass through the desiccant material in the desiccant
structure. A second channel structure of the inhaler
devi ce defines a second flow channel. This flow
channel 'S prOV|ded for connectlon betmeen the

o o o o o " o I
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channel bypasses the desiccant material. Thus, air

flowi ng through the second airflow channel is not
wa@leioea3ys t he desiccant material. A flow channeCT/SEd00&€001100

arrangement is arranged for switching, in use of the

i nhal er device, between the first airflow channel and

the second airflow channel*“during a suction action

applied to the nout ece. This appli
Such sgglomexatricash VarY fiﬂf%\% uit beraedierat %E’éft &s‘fy??ﬁn%%epmg the
humldﬁé&r I ARIAI (}139)"’&0 Reppel s&neciadihy 15£hQ1c§t¥Yal~ Cﬁledlcament
rangenment and to the nouthpiece. Thus, when t
pOWdCB\M; thhsdmpenfemtnas sebacas the spseds eiags ¢?¥Pﬁse&1| ch‘ pigppefore

|
e aofL ok B BB I et i
in air {satritieasto pAtig clélmhfnyepleﬁbrmahea dﬁpﬂ&k iatrgel}ose the powder

ent rai rrent re ere t i r.f.lo nt.rain an
and thgaforgralpiop s B e taB BT e DAgTRILe ARG 101 B ERePeted, is
: a%tfp L £46 t3Ndo e Re airways of a user or to a dose
mnar p e?ingnal yzi ng equi pnent. However, when the swtch

arrangenent sel ects the second al rfl ow channel,

i aj ' l4rp@he inhalati

Accorf Sy GH, B TREpIANF AOLERTEESIN) ud A inbalation
air bey@zdltmeandtmmﬁmnecas dlptussmi lapoiviey dor rthssci:cvtglbnlh@tlon of a

* ctect PSS SR 5 B ks R gDk gt

Thus, %.n@esiél:&ﬁi el fRYidl eh okt isd salecesdiewhiith dmlrsbn‘gs tweeted ds@m air

delivering part of an inhal ation pr oced
predomipamngy 2 and rhavegdia eidtispl elAE B thr‘v‘aff‘. %nﬁp‘ Where

X is prd%%ﬁglﬁf ertnflﬂﬁ;ert ‘Féi%r%ﬁltyg b‘%@\%@eﬁoé a1 40 05HHNYS. The selected

nsequ n su ntial l dry g}@wder has
desicchaemertsnial naeﬁhhy pméenazfojfy anquals:§B rRetive Hglpw tthés threshold

first ro chann and r
x. A sugdes e e ta ra ettt al A B rosefy kAT that less
desiccaftSareddeéded tihetlie imhaler dmcé @irhparédital aamq)ﬂrer desiccant,
procedure, non-dried a|

which{ pouis NAICEHOIRIER RFIASHEC HARRIAIE THHE AP HRBCERPE Al be

Eqtherdesd Gir)igit@h ehealarfik H@mber of doses
satura%{% &fgfga;cpﬁéﬁgfeocﬁ ﬂdlﬁ ed duri ngglt he short per| od of

and amfeennhhahditions, pfrl'm‘@b}l] requieng therel g siseaad rtoj gompensate for
tual ly d e r th

e SEAHRL Y U5 i 085 AFRLPBBEIBURY, Pl the

less d@élée@ﬁt ﬁiastéwﬂlantaiseusaﬂ mddoes ilensseptessmroflbes ovehdhe desiccant

foll a. advanta f| cient u age_of desi
materigdy BIER 1 Od e CBAEAT RS SHCHEN B Polgaygye for the
job of l‘ljekea%’fﬁgoéhat 'd?ﬁa%éretgaﬁrfgerthleC?dwdcﬁ" afr ahdr dopenwdBypically,

evi ce; uces the need for |ar quantiti

pI'GSSl?fe thessi acraws Hhe elesiicandnaiapr BYides28 i 8@ the @thcgﬁuctmn
press%{?mr Elglﬁﬁ'lr% gr%lggla%ﬁ ! ﬁ'lee gh?ﬁ@ﬁ{éﬁj %gﬂl{%ﬁ%c&?c@n\%hﬁt afdy be an

ween 't annel’s operation. O her
accepatblantdges Tifd eemaﬂtmg tlire speed etfitrol bloé slesiggantpshould be

low, R TE R RIS CoHe T S Dol CERPER CEReRr BN GR/S 10

allow THE Hgdtivee ot iseay ibﬁqhteh&ésmcaht ftoradeorb as much
obj ects and advant ages t hereof, est, be undiersto I

water mgolestibgs fragn the@ie 28 AW IRV H—E‘P& i %G%Q%PP& fgpewor
taken together with the acconpanying draw ngs, in
which: FIG 1 illustrates a diagramof relative

In a fintiledidspean of tthepiavantios, fastivai mh@ém*mglqiuﬁ%@ tha rQﬂF‘g%usmg

esi ccant teria A of
so caflpd Spacarer A S0 AR oF e Per e eyt AR devices
often @156 'ﬂﬂe%ﬁh@é@s agnisiefle ait ewagtosdiezeptind elbse hefoto it seirthaled.
he i nhal er device with a novabl e protective cover
|n a cl osed position;FIG 2C illustrates a side view
of the preferred enbodi nent of the inhaler device with
t he novabl e protective cover in an opened position and
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a novable slide in an outer position; FIG 2D
illustrates a side view of the preferred enbodi nent of
wo ba7iositiad er device with the novabl e protecti VECTSE2N6/001100

in the opened position and the novable slide in an

inner position; and FIG 3. is a flow diagram

illustrating a nmethod of b@erati ng a dry powder

i nhal er device according to the, present iny n%i on. lized
Some dESCR PHECN TRCHHE HENVERTIEONERRitTg HBIR WiRichyFRqyasgasolize
dose ist tikeSPHE o ALSE VGG CRRARIE, S Wbt pREnHE A% HRE pressure in a

correspondrng or simlar eFénents. The present,
reservdinchamloer priecl wsen imhadatdnt Fhe wressuyizsdwaisrisi Hea gt out

evi ce ] ) . ich.is suj I I 'F
throughcap AT 4F PP AR, SR oLl eyl Alr & dircoted
onto tREV @@S@g eats hoth mairstspeeds ewhidh yfeldas!espothiherdaoseB;e;nd the

i ntroducing, a desiccant material into.one or.nore, o
acrosolizRd dpst 5 AERAMRAISS GHER ELTSARY BF QUUREL FRBUEn 4 spacer
arrang%ﬁx‘é?ﬁ? OAEVQE\Y&%&HIQW sigl Yedievadt t B@dteriall SnPadss bease is

e

0 reduce t el ative humdity of the flowng air, .
arrangbéfair the hér amlets stehnthatadir embisnd air fisiperrdsied Mo the
dose may be : d i c i evi h
roservf S5 B e IS B9 G0 LULERANC ol Bt e
chambietSwilb@koreddedd Var yelhtivarhuntiditynghesetet out onto the dose,

. Alternatiyvely, the dose al.sp be netered from "
which Jipeoges &1 RETHETRFHCT Mha Haﬁ%i%s eggY]iCS ot dig i ypitive
drugs by i nhal ati on. Regardl ess of what type of DPlI is

‘preferred, the novel use of desiccant in the upstream
air channels of a DPlI, according to the present

.l nventjo r j teat linl P QNBARAM devi
In thlsi ﬁa?eff‘leétd%l?gqm Gtg?lél %%&%%nﬁ.gﬁggeoﬂ?ﬁsﬁ?ilﬂhal er devi ceefVlce
from the dit ghldtusgstety vio tHetiesesvoiSwhambenging te fige mouthpiece.

di s¢l osed.i nvent.ion can thys be e i t: :
For exgigiks 678 ihay S LEDw b R I8, B Mol bR imo
the ref8%ba’ FRAGHEH eklichr 2\@Re| rlidleast derd ofthase atmmels, the
theminto i nhal er candi d

tes for the npisture )
first ainflesy t¢han@el gPRESFR| tAE; §ﬁ§}00\mtcﬁl%tﬁélaét B?{%er crchjpe the

chambele HoWRlea! be ?e%étogh@ BrtthatcHdtSelsNYROseeBntr digfowochannel,
sol ve. A use of desiccant materials in inhalers is. .
bypassesotire desidrendrmatetial bhipraseachingthaderrmiies | higsolution

epi ng_i nternal,.part .S | al L 1S v :
atows 5504 B LB i B ALt BUIRE fbviced in
the rede@pbiradHarbethe air channel in prior art devices in

order not to create loss of air pressure during

i nhal ation, which is crucial to the drug delivery
Desicc%hfté GRG¥E BPisdPin Phe BreseBY 'a‘f@?icaﬁb@ﬁér@ i picatiytbut non-

ocunments identified in'the background section are,
exclusively silidsy gebn(Sie} abtevairdraleering st opelegilar sieves and

duci J ' f t ' d -
clays. FRichHatAE A Huffp R fod (SRR Ror SrdiiPle, silica
gels gdtRdrally ?ﬂa\wf a Ocl:pﬁckoﬁbpbnsh it'B‘np,lr w[tnlicﬁ]mis vetyistiitedle fomdyaamic
tity | ' t terial . T ' t .
applicR PR edVPIah 0 FIALE RRLGR YA SERADPornfal GF [ofegoing
Silica ga\é! SBothate al hpwsafissrptorethpathpt(stnageiod approximately at
es

iccant material to be housed wthin the . inhaler 40 and
35 % weight ificneasa) randdygh afficasiir retiveshpypidigf pytween 40 an

|.oyed fo | h ' d ¥AhBE féPenhaler

80 % BE AL bethibEpe)det ikt fide ALiTRIL vens .
applicatieasdncevaldtb aluminapos thavetheeddmbdhavae higheaadsarption

dose delivery only. |lasts for,.g, porti.on. of
capacify s aiesion bpprofimaeiE 4t Hana Sei B}ngég%r Bt slower
in the 'r@?ﬁ%ﬁéé 88 dydsingicf @ndiRidne. apeletulBusicves Hawve less atiorption

or re. However, the entrainnment of the dose in the

i nhal ation air stream and, thus, the delivery of the

dose to the airways of an inhaling user typically

| asts for |less than one second. Thus, several seconds

of inhalation are preferably used to push the dose

o o o "
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air followng on the rel ease of the dose pass through

the desiccant nmaterial whereby the air would be dried,
wa@rmce3te dose, after its release, is alreadyPCTISEZ0@6/001100

airways of the user. Therefore, there is a need for

drying the input air strea?aionly duri ng about one

second of dose delivery but’not during the renalning

nd/, or ecedl secaonds of th total i.nhal
capacilyotathy BoT e et (3 PR oo G gEnatdlly Jery good at
adsor?ﬁfahcirf—‘ Mw Ueddigv®hiiheddest G aHlowaler yaRMYOHichuige, in any
he i nput air streamduring the powder _entrainnment and

particydae arplicadion part the presenghEr@ntin.bit MA¥n be desirable to
combﬂép@i?ﬁ%x%glﬁt E&%Eﬁh@& it o g(g’éxe ithakoh®ind Nee %'é@t éhtles from
eln at1 on. a consequence, the drying
dlfferezmi tylp]u:sair froen dhﬂ'emrwly antingr dediccanis of the¢aont yymhép meet
th eded and. n@g e dose al ready has been
ereﬂblﬁe\%?%@% edp§r 8 r®4¥hal er device of the present
I nvention conprises a nouthpiece onto which a sucti on
is applied in eration or yse (aof the inhale

. actiQ
Figurgieli %ﬂas tERifPng 465t Mlaks | BHERtOSedlr 8 Yiptfam' Shiwihg how
tempe@awfé Raired éayaﬁaerem@vs@ ﬂhrhi&i%ﬂgdxﬁ%waéf tid snBseH &9 after
tron nost often is appli user ‘i nhal i ng
a s111¢aur g@gid%im:%uﬁpi@c@vemaekETg time @nd peswgerl hundred of

s1mul%€fﬁ€ el'galgf }Sgﬁe V&Heﬁ Iﬂﬁe 11@%5%&" @&1&?& ?Jsg& 1? dlﬂ%?&l%&@dmmns

SOUTf CES, "such as a su

of 250|V) 78 wiad. Ay XaeYe Isabar ei@rinhalé® airhid QhuthIr@d?uced in
al so conprises an air inlet system consisting of one

humzd;{cymgﬁ@ng whaolpdest pariode i nhal er body. In a first
enbodi nent, the inhaler device has a single air inlet.
However , in a second enbodi nent, at |east two such air

In a novdimiting Plustratede |emnbhéimeafn’aloérthbopyesqmsm‘mrgtion a silica

. adj acent, e t her, or eparat e.positions i At
el is; (R oriBBlg (Pt RAsSHirE: BOrORTHy Rne i Boghi 65 % Rh. The
amouhﬂ\é@ Rili e gélt;ﬁi séleetet g}1ﬁﬁ$ﬁgmt@th<{? Is:itiséhndf vélogné 0lf ﬁrst air
stem nmay be equj pped with_ an ilter of ne
channg{ dndie wélalwg Fegicepfths rﬂﬂlmbﬁaﬂ? dasss ?fr%%[ﬂc GTO mpdicament
formu?‘é?bﬁ r’cha@'the' dict he SP@EET&?{O ARAGEr, O hidle t&ﬁi&'ﬂ?ﬁs between
I'n clear contrast to pri‘or art 1hhaler
100 auelvse@sqff tmpncaﬂarl, éhecﬂmpn@tuqf\@frltmmﬁsmtmrtpslé@wde safe and
nal n r f I
considh} S8 deRRLrPEHEL B ST RALIML B i e Sevce i
in a rta@ig&eﬁfolr@ﬁz ket ﬂeeg dxl'}enm hprefeealslyd 4 hegpaiof gel & selected,

which {qTagisy saLar et RBDaBsRL CARIOSIALY PRFeRRTIE Rt ticles, which
do not Ehtaﬁ%é igr ¥1‘z@931081§1ﬁ€’eg%bfe HHAARLERELEUN T rilhed Bel particles,
Inlet 'systemis require In a typical inplenmentation,
commpheirdtlye podidetryi shendd bpew@léie@lo?(mﬁagég theyihage a wide range
n t t f S f Lo
of pasfginGhes HEHSCAELRIN0 hrd B0% BrESl A LM guiatory
aspect,edgtanse @i thenpetertialt hiski rlf eerm’gtﬂugrduél’hlmrftlcﬂ@t 1nto the
airfl ow al.so hasad e entrai,nnment [ ion

. |
inhalafjn (15 PO SGodd FRECTPEIGTES IS HROVIUERORR g having

desmc‘a&@@' B tHevHest iaSr eshdrheIed obYardNindidles tdeade,f bdetngte filter
hrough the first_airflow channel. This typi cal |

proteqtmpq peghe ke sheuld pstimplemested Harplininatesthe rigk of inhaling
h th
unva 8 B0 pREGEES, R0ch: ey hRDSLERARIMAC Al ch L he
by the |nduced air stream This entrai nrrent regi on can

e R SRS LA AT AR et pgpon o o

calledcﬁfdﬂﬁlﬁﬁ bhedree ftc&nné\gabélﬁcat $d, by admeplitd egivsed, said
can be an area or novenent path over which inhaled air

w || pass the dose and entrain the nedi canent powder
of the dose. The dose entrai nnent region can therefore
be regarded as the |l ocation or area inside the inhaler
deV|ce mhere a dose of a dose contalner or neterlng

T o o ey o
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As was described in the foregoing, the at |east one
first airflow channel is adapted for connection
wheiones114¢ he nout hpi ece and the air inlet systBCT/SE2006001100

i mpl ementation, this neans that the input of the first
airflow channel is in connection with at |east one air
inlet of the inlet systemlhd an output of the first
channel is in connection with the nouthpiece or a

monolithz zhresentimer tae dhovey ¢mmbo sthpstaee, rto (afe automotive

resent inventiopn is &t ugh the first air
Catalyﬁﬁp?%??é?ﬁtglf i B ‘%ﬁgq#qét Hli[’%%'mne gltlfcu%t y ec%a%ﬂ e first al
chann%@lmrasﬁl?ﬁl‘éﬁbirfﬁlaﬂaf tcSevS?T, .tThe hdmee3|r¢q:mb QULMC@;JIQ makes the
opening of t Irst alrfl.ow c ne S. 14Nl
active ShHRA ERITCHIGH 1aT8° PR SCIgRt PhEnt rpactigloptsd whidinay be
%g&&iﬁ%%@i fid snhaRk iRSidhappheatioee first airflow
advan((t: nne connelcntl ng the nout hpl%%% with the air inlet
system defined by the first channel structure is
sent ' ' er REis WL Q@d'vﬂgen not in
in a (EFEEF Hope] of Sn AR ABBEE InBMERal PUEYRE i Dlo TRy X
use, duh fthastagidenelaistis upltamattab,gesh&cr per ppssibleleto mnter the

the first alrflowch nel ectl h C
cevio, e, HEbigant ik SRR, RSP A T g CBonsumcd
unned&@gﬁfﬂ PEPhd dRst&aRNs ?féd@rhi&ﬁ@nﬂ? r1nhu56Icngyaiur1ng a portion
esiccant material. This desicc truct u\rRﬁ n {1 bl
of the tigasr ol indAREEOB Of dESas e IR GPF Wit b WRPEADSE Préferably
provi %Wl’p% aﬁ?rttorb g He AlRileE) §ﬁ€ﬁta§ﬁnﬂép3d>f‘@aw€ behind

esi cta erial Is to be inserted. In such a case,

whicht tiee desiccanhtmat@rialiin g}ocatleldr iQpfdonBaly b%lspeﬁhﬁ/mﬂ%hplece may
arranged inside t e

B L

after ué@sﬂhedﬁﬁbﬁﬁ@néuﬁatz& aﬁki thBWirs:edtea]l mamlumer ot the éirssairflow

d d h wads
chanrig HLa O e pis, e k. o Bb ot e WBR mater
devicd Eé%ﬁé]iqe& Enr jalra BANBE i NsMbEtly bforel daiveayrcfﬂ a)\ﬂext dose,

rnmore, the desjccant materi al
the 1m’oah aut bemgmnlhaltedeby ithe tusry v &W, KRB LS éof}v}%hf;’é gevantage
air inlet system but upstream of the

of theefbrﬁ?gnaé’%‘@?r}%%% dose entrainnent region. This

positioning of the desiccant material inside the

i nhal er devi ge nmakes sure that an air.str n
This pRBGAMATON T Iy CRERHEN (9 5gnSEHabkIBF SgRrERt Gpes of
1nhalé1i‘ J:l!av@@s E%ﬁ‘i'c@béﬂfﬁndﬂﬁjsécﬁéﬁhgfmhﬂeralormiMeb e reaining a

ream cohes i nto contact with apd entrains ne &gilrrecp n
meterpdv\d%e,awhteni@ thes@oem cratamest IS BgtopPe ansiae evice i

co rY it fepTBHI LAMRALOf inhalation.
an orpoifg B afior B B fRivied Y ¥kt SIBpTRY HRTA o
SinceOtie! i@termal iniltdiet Iapap@\mi ghis ¢a$@ iglG8edcwith diant ain, 4he effect of

t b
o i ] 9 TE e cBPsRPei h Sihalag ot DS Bbick3ateaigote
wi th desiccant material to preferabl y last the

specified in-use period (service Ilfe of the inhal .
In Yeﬂ@vfwéhe’é\a@@ept ot RBedeyenEons HecHeTinbrat ShATETIAL 1 flied in a

cartnggs ? ?agé%erds ??%rﬂeht Sit8ftHeh@esvREALL sﬂﬁ@cﬁ:h.ﬁe that is

enselves in hot and hum d
in coﬁtadtHWﬁ:h therdiret amflamcheagineli afettruinlaaley dawicpelhg cartridge

may Q}eégpgg%fgcgfe(y org{laf:@gfe&tgggbaaggw %ﬁeﬁﬁﬁéﬁ%g either at regular

1nterJB?§' SRR 8afiifiged hoxy dse &{egbheratadebyctladalusarr of the inhaler
delivery to all| users,i ores eable si tuat.i gns of
devicasand. vbed| agriny R § Db EREISoNR| ITISHACE) i cLdgae lfe of

t l e .l THE dditridge ma;
admlﬁ%%?ﬂgﬁhélléggeaﬁl 0S ee%fdfa r% %%I\%éelrgcgfﬁgg |gs an & Y
effective nethod of inproving and securing the | evel
of performance froma dry powder inhaler, i.e.
performance in terns of high, stable, msdl cal efficacy
of the drug, even |n very humd cond|t| ons of ‘use. In

o o oy g, N a
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al so conprises a second channel structure defining at

| east one second internal airflow channel for
w@ovnest7eon bet ween t he nout hpi ece and t he ai rPCTI5E2006/001100

system In consistency with the first air channel

descri bed above, the input,Z and out put openings of the

second airflow channel can%e connected to the air

i nl et system and the nout hpi ece, respectivel

signal Aist colatqhange, far INSkRNCRRT BY & ABST OUNER@rRihgs signaling
openi ngs Ci RSEMRILANGE sk @ atdt® b the user.
means ﬁ’?‘g{l syes %%@%%%ﬁ%ﬁ%%& ece through the rmvemebgt of
at | east one elenent of the second channel structure.

Jp contrast . .to the.fir c e r t ;
i el ERP R0 BhE S IBe Ry A SR Rl el
adminikiRgd ph¥-rhbeeredc siitkle mnoembinedcdoses bf pasdismments from
desi ccant material in, the desiccant strlécﬁtﬁur e, aﬁgxaterial is
dose ecpniemsrsy tHeRdGSe ‘&%#5? nRENCAPEYISH. CRfI<CHa
integr%%%f i2NHR Eorit i‘FA@F‘ 44 ewhed 414 Aaddie cahipdrdret ot Hnoegrated in
e second alrflow channel and the nputhpiece w || 1
the cbypensr (nuteright ast puche Boei atrdlow gt dpregd by the channe
cons ence, . no Vi ir ~F low 0 h
structyze o‘ﬁ 130 (1B gﬁ&[é{cn r?gﬁql Olqé éper Igéflrrgfd.t@i\'léﬂhggl”l1 %il%gl g?ﬂCE ® pass
througlevike aksiecanipmsesian befof¢ othehaimetashescinto the dose

arrangenent for switching ,jn er.at.i on_.het t :
contaitier o EHEA88 ¢BRAdaPT 1 PO ERAMRE <AL HECH Rt ¢ Jifeasing the
dose. fiP PhisechdoittiBgsmublriceteludBial at lpaws of dhe idesimtandtmaterial

of an airflow fromthe air inlet systemthrough all thi
otherwisef [megcsbanneto st eiearppatcle P t ERC aFFHISGettRl- oy this

emboca'o (teqtft[e;‘ rtﬁ%“&@&%ﬁ&ﬁt %tg%%%‘?etsﬂgfﬁ;sh}gﬁff snes8uAtesRllaft-Scture of

arrtli’ow c urrently enpl oyed,
the inhbter dedecedhat i$ bsadvior Irecefding tedoge sagigaBicreont act
t he desiccant nmaterial and becone dried before it
entrains nedi canent powder from a dose bed at the dose
In a ﬁ@féﬁéd‘ @AbodRAEAR .of HeweyRIsenit finvbationi thxh user gnasmnea slide

sel ects the second airfl ow,chann%l 0 be currently
P it el P

carryisgptloy cdose e AngeRlEd SPRIAIBRF i €10 Podynixgtne an

interv%apgfgtg%?ﬁb.ﬂrﬁg ils anehdRyh GRicFaRdLY Yoetheenbpmasmd 2 s.

ed at t enfrainnent regi on before reachi ng..
The stifle isoitumineasualtiepesied With eaggaaEly CRBFEARY sPeed USIng a

.allo sage of, the first .alrflaw.chann
relatiygly ﬁgﬂgnt?)gﬁ%vﬁtertg nsghgeostgjnge%gi g%e%tp r gillﬁe yletS htéh'rough &
moutﬁbfefcﬁodf tHy aglgal_etrp Ierhfei nﬁattioah laﬁ ke slide bﬁmgs_sw:elc contajner seal
to the second airfl ow chapngl once supstant.i,a .
fol infeeBiaag bean QRAIATAASIT % TITEIR SoviR mireebefst siits the
foil aﬁatefo‘fcﬁ’é’ Ii’c:' aa]‘(z@a& REo Yhd @rRebdeR doke! Mhidesittmanhakes the dose
material. 1n-a

preferred inplenmentation and during, a
availdhidaioati suctipncaoerle, comaeeteds to dher MAREIRIAFI spgh that the

first. open_an l. he:.sw h 1
streay Gt RN SC GRgPRy e RS B RS RO Epanne
and @ntabty e siesi@aranthatatinhi antaastapanthe aed hiep ie the inlet

apertiER! et SHENORT RAGD AL IR e AL nen B 1 el fhe dose is

there?%rf\ﬁgéé’é@ deldadiiRd, ahlie devh gl gatsdngeadrnilys whithehe dose
e second airflow channel. This nmeans that air

containét isf being bamsiesh et the doh @Psrer | Whemame) imeas the dose is
.the first airflo r | nder of the
carrlqcﬂﬁgﬁgfl?% i $18 ge%/l.ﬁgel.é eér ﬁgﬁu \8/ gf}{/&n@{i hsg{Egéé cond
airflow channel is first active and sel ected by the

switch arrapngepent until a sufficient inhalatio :
Optiopedyshive Pﬁ%@gﬁg@n theslifa s ck[eﬁﬂgy F?O?%tltyi]ll Ll?§tlr$’eﬁr8t’ c;ntamer

i |s@lid 8lid¢ Renswttrabvarwiagg ehenhsavwetatisgorce on
10ad1¢$%?ﬁs?%%ﬂggg%}g%e%nnel to the first airflow channel

for providing air stream dryi ng and dose delivery.

Thereafter, the switch arrangenent sw tches back to

the second airflow channel so that no drying of the

inhaled air is performed during the |last portion of

- o, . - — R o
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t he second airflow channel during the applied suction

action once a pre determned tine has el apsed from
w@ppliosass on of the suction action. For exanplBCT/SEr®N6/001100

about one or two seconds has el apsed frominitiation

of an inhalation, the switch arrangenent switches to

the second airflow channelOsince duri ng this about one

to two seconds substantially all gedi carrert ovxger has .
the slidechhematehdets gacricidre phde pyhemhdng g aise gPP 2 certain

minim}&ﬁ{ %ﬁ%@io}b eelt;ifo% 5:[:) fid fﬂlﬁﬂ’t@%eg edf. thd ihRLferCafBen! Beflap or
I'mng of channel” sw tch operation can be realized by
similaruaagegetnent Rhoked irs the rayt aypeasgionesir tohbe swokes i through

channel obsfruction fromthe - Al 0 I
sest iF0rShafng FYL MR AT 3508 Ao L ARE e now
push fHhe stideopddaidoskovontrdnse! indo dtled dahaterobstlyusthitn ihbaling,
the first airflow,channel. This |atched Sﬁ%’r{'gg d inhali
wherelyr thfgeaentedandsliveredgderihy BReeSs OhrBYRGHE and inhaling.
Option'aﬂga'tﬁk' fBoPEa8 b d&dikBAGN 9 eohs FBeecdioiliRlopendig and
presdsure declines below a threshold level. In a
closingpradf eirr éulletsplletsepintaorthe vy thatlhe dess ceasviprpygh the
. a slide faor_carrnyin N [N pne :
cesicofiy e rpBRE B2 e LI AP 880 AbChquon of
LT (I e R PR R
channghheldieg thesiesisranh macsia) Hien i Bnpiptight ffid home
into tl'fél' ishaRk MBI BWoThREAeY Ay RentPemt,idr tikar] Bhi) Blome position
evi ce. However, somewhere during the novenent of the
the slideiisaiseddta Hivaroihgiindet ainflowt ﬁ%%‘lﬁh AREPIIHRY RIT %a(@asses the
. first _chaomn 0 j h
cesicoph, SheF AT S P TR ENBLE SERE A Sul AN cffoe by
B e o oo con L oo oL oo
consuipHafk oL e i ratyARRaL eFEPY fr e it Bl SLERE fitetime
of theP'RSEHardtNVERE aihhket abberdihesto ¢ tigisnglarsiculat uemboaliment
define nore than one airflow channel_ that connects the

I
compriges flapeorsyalves thiat rreneonBalled Bt dhgriids te PRegh aRg, close

Wt t &P e MoRNd the desiccant
for alr%t%??%.ﬂ%oﬁ??%;sp%ﬁ%i nng,lt e second channel
structure can define nore than one airfl ow channel

) at nects the air jinlet syst ' [
rigs. 357t SELEELARAE bbbl AEHAEIAE o B, LR B 3
accorcﬁﬂ%qeiﬁ'fén réedth@ivieAYRIM tompridifigi miatiple dafiose channels 50,

provi ded th neans to open and close_ the air _inlet

60, 7G:yWhem thedingtaltedabios 1He tathe epipdexed fahaRdnbrlatien, a user

devi ce such, t ha he inl st : :
removis i, peipHEt PPOlatiye bfthplict 68k 906 Hhd Qit Shlet cqver 17, if
provide@. B¢ tRETigRireketiedse fwé Yirbteutivef énfitiestls; 1Y areusminented to

a suction gener at | ng equl pI’T_Eﬂt gener ates airflow i an o, .
each ather eawd robatatly dixest 9 the isfadeiebogdy LRQeby fRgpBs of a hinge

devi ce, . sugh at th irf is.fi.kst: di .
arrandggled ihoig, 13 e praBa e i hRUAIEE ERIARM Bt can
releas&€ 3618l 4 Positiba friskié tBedinhadsbedy DO beaht wsert into a dose

through t'he desiccant material, where noisture in {Ee b
loadingi posikioadieebBig. &2d). Ak thisspppliprhya tdRseieqntRsT 14 can be
. before the, dti,e iy .St its t . C [ ;
insertd LB I b S ST MRS O DBt ler 14,
When [thR §9e€ 1D iberclewdertl amel estdrainbed. ofFté Unabddry hoitsing 10,

is not necessary to renove all noisture fromthe .
airflow ropsming r@ieapréQagg@nﬁ@@d &0 ythsoglde HBueRemd aytair flap or

vtve 35,551 GSHBRBRETAR, el B alds iohd Beshnl s0. o

powders show an unlinear, typically exponenti al
deterioration rate with increasing relative humdity.
Thus, it is only neaningful to renove the excess

noi sture over a certain Rh-value, whereby the relative
hum dity (Rh) of the air having passed through the

o, - T Y
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If a desiccant material tends to reduce the humdity
in the streamng air nore than necessary, i.e.
wa@e@nisizemnt |y bel ow the safe threshol d val ue, PCT/SEZY6/001100

be advant ageous to use at |l east one third airflow

channel in parallel with the first, desiccant-hol ding

channel . Alternatively, t&d above descrl bed second

ai rfl ow channel can be used parallel with the first
airflowctiamnetl EOrpaB;es pdesiavantistrhetuira i éhabms progseuiided with

The rflo h th first and/
a caloqRie SraoRrE op FeREVAERYE Atk s LHGIOHSTHOE medht 80 may
also ogﬂwéh 56852 ark NEir d8SH CHARRIVEDRE lan roptienalhaherd airflow
evice in order to present an averaged relative

chann&uni7é. tywathtenmqmnbuamedoatmﬂabwhréatlwqcﬁeaém i dgyice (not

f _relati Ve
llustrigey o (poah e o PTG b Rag e afis bRt fap 21, 28 to
the ﬁr@ﬁjbﬂat ﬂﬂgd i dls 15 7es Whéhﬁ!@sﬁf:tlbheacs@@ﬂ rid acpphed to the
hird airflow channel, such that the proporti on

mouthlp:umed 1inothaislide A8 iy swnilsaneomedy COMEIF AR ﬁe@ fgdicated

d fl | t I
arrow) bé}leg\wl? S@&& elh%ll gg}sgo i %gg%sé "tchhﬁx? tﬁﬁ'bt\,\ll\lﬁhhﬁg gble ed first
airflow BhhAek] BOVasd epfiorellgades thitd airfloso bhaﬁsleﬁ *O dwhereby at
Thi s arrangenent of air channels havi

d
least somee piinflogisdthresh fhe l@@mCC@@éiﬂ@éHﬁtlal/ﬁFl &g' agftaYﬁQ a dose
t f
entraib G 288 FOSYHER oBUFP iR HAs prouen. e

contaﬁ@?ﬁ‘t&?bf@aﬂ%ﬁ ebhgsraséHa etaliiiy, foﬂEﬂiatameﬁEcm)\kheréows from
gener al not determ ned b

ch d
ingresp s)frlamﬁﬂr%PéefﬁF@/@iYc‘éP tont Pg{rn’éc afjrﬂ%‘g‘i ¥ él'thﬁ ﬁng foil is
being SB%HE&d'snﬂuﬁ éné@%elgg nl'gs?r thu'pﬁl‘élﬁngd%thﬁﬁi bys1h§e a knife

er particles on'the de ee of
arrangeyﬂmf as armnquj ) pﬂnel mhader devigroladine miglgyypihseugh the

first aq?*]iﬂﬁ?vgg]gﬂ)g ;2,183 g/nbi]] E]éld‘%. %&) . ;freoﬁlﬂigé Inside

the mhaié%aageom EﬁBge ttﬁeaﬁfuc@é AFYoRadrcagRESthd dose 1n the dose
ht extremely fast by water adsorption

contambs drqot abnthen dusei ¢ndrainnomngs region 9.npy¥heanthe oshde 13 is

t er so t herm.f
complpisimishosh Hoehe gt drigin i e pahe, AR SRt 18 ig atmost
complbf ?'St?oxfn‘ér tRd M #RIst ébbﬁihéﬁrné@ﬁ@%ﬁ hergodcteffoto the slide 13
I nstance, "water on the surface of small, inhal able

Closespﬁret air entletyflae onavatves 24ip260 A5 Heg wlidghd Pels H@Shed home

oo oQSTRELSE 40 0L B RO LB SOPRIFpLDIE e i

13 old%‘ﬁ'sgﬁﬁo'iﬁl@g 2Ar&f & %&comﬂeaﬁﬂbw&h@rﬁie& Gggtloaﬁtertg@asses the
formthat are held together % strong inter-particl %
desicchot cestsieh4Bgep @h@tat esinhedaien can Fenéipve pgdisturbed with

de; agqgr egat e t hiya t
small aF]Paag?%wué 8B¥]t| cal ngglc% fg"rlﬂﬁheﬂgeartl Q]'aﬁbd "is' Romplete.
NaturHEﬁ“ GREERir pAYGEshi shhhnsl i6Mds t ant, being atriedys witigh is not

dose i s being exposed to ajr before.the dose
necessailyejage dhe éﬁﬁ? haelready bees deliveres ?hr‘Wé% a nozzle 12
i .l I. | 145
conneﬁgercfg? \.iiglﬁ EX c? 3! In thi§ rhétlgl@t o&%%?fég%c%ﬁ MRft¥ria

ar gel y on
is onliyongwed ato @y th,Et inflpixc af lair twhethtles s vsgmmngn@cprqs@hzed

e exceeded, is in a ran 40
therelcstrag e depireantoBintranl 49 1< eidehfly afnpossible. As the
sklllec{]%fﬁﬁﬁﬁr%ﬂf ‘Pegﬁé’e Uife SR8l P8 1Ay abé Iﬁ@x)’&i“i’ntﬂ@d/or out of the
ds di scussed above for the
1nhaldi'0mi®ldlyat1|0)rby)fuaels eoect ealr ishat.gr sieingeleaddingher hydraulic,

powder dose, ich is e i.nhal Thu
preuhabr R ECRIERT PPes BRRE DO CBPRAIS s aptef gnd other
water fromair predom nantly at and above the critica
relative humdity, i.e. x % Rh, where x is a deci nal
nunber preferably between e.g. 40 and 75. The sel ected
de3|ccant naterlal |s thus preferably nuch Iess active

s " o o

o o . Y
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and anbi ent conditions, thereby requiring nore
desi ccant to conpensate for the tendency to adsorb
worerg/0s®ser than strictly necessary. Furt her noPE€T/SE20@6/001100
| ess desiccant mass that is used neans | ess pressure
| oss over the desiccant material, which in turn neans
that nore suction power i s28vail abl e for the j ob of
(=}.a5| ng and de-a gregatl ng the powder in the dose.
sour Cﬁpﬁ cBPVET magRlse 3367 556daiey g5der ke c@sdrelctine opsyatienzof the
in 0 | r
haler 1) A eREIHIIE (REC BV ehit, 0LRiHE SO, 4 Miigns gpe within
the SQ@@ea@f decppesebiténvantion. The resulting air speed
t hrough t he desiccant should be | ow, preferably not
hi gher than 2-3 m's, nore preferably below 1 ms to
In an@ﬂhewvembed&lnbnelmlmh 1ﬁkiéﬁt1bﬁn sehilakay ther distfosure i in Figs. 2A

é{cca to adsorb as puch water nol ecules fromthe
to 2D et g85§?'b%amtt%rﬁph’ic§§ebyfac%rrm pf amemultituder of dose

he e fth | e
conta{rir%‘fs U d\l&frltfgf%;lé HtQ h gﬁ%ﬁ e‘ts)E u g ngggggbfﬁn I'e ea clg rh s%gﬁ séls individually
integrptebfiith therimbhterdi scl osure. Acti ve i nhal er devi ces

often use pressurized, anbient air to aerosolize the

dose before it is inhal ed. Sone devices use a Spacer,

In thé .Rigsa 2Arge I®Cehyeinhdlet by ctn t e BeEOSPIthZ Bde d&és%ccant
is taken a s a dust cloud. Normnal |y, a user punps p
structige 40.ca0 @idlow side J& p@owdcdanbfére gcslgcanb samcture 40, the

PKLYS [ )
slide 1%*&?}!cf"%]fe9ﬁe%§1 0 E?:Iﬂ e for[rﬁ ghagglei syifqhpand the

nozzleah@ ctdnestatutel ﬁlcd Istl&iﬁte@le Qitia® déﬁhé@ﬂ@e Vsl etlfﬂ@waél'iannel 50

@"s“e \a/\in ch rel eases the dose and the aerosolized
insidejHi inhalasedeyicral edbei airflovditheeugly this ifinsit rdmmlyel 50 first

o
passch S RISDRLElr AEE IR AU 0CALS e E g gipected
throughllthb des&tcdﬁtamhatrtidtar@m emid ghé desidthritUiRedriaN s Hhsvided
servoir cha er is first dried by the desiccant. The
therena SHifr Rer Wiallsiof thecdesigpmel stcture 40cand diie amr gulde 18.
The 8426 AU ble RA, Aol PoldifafBacey L 24 anc

may optigaedlynige seixeidt by evair-dgied hir ¢dhrining akeough theasptibnal third
ai r.fl ow.c hal er device

. el.s ar present in the i )
airflovf <haseH 40 Befiia CRySFBnPanEes rPtég r 3Bi PPEREABERL in the
opemr?%ldné&?né hg OMOPh8PLRC Grill FRkers X e 0 th@pﬂtosﬁ' I dose

annel s can be used for punpin | arr
entrain@esty segiochak®eand| pasne the craeél,camheﬂlteapdswdee of the dose

se ch he first airfl ow cha asses, t he
through B¢ pEARNER Sind Aloited 1 st ol BreinlaIer device 1.
However, at | east one of the channels, the second

ai rf| ow channel , rHipasses t he desiccant nmateri al
Correspenginglye 4636 ﬁ@cq chipnnsdrstruptares dbfmnrmgt thlel segoridrairflow

tdan ssurjzed
ann, 90 SO0 ST E, H ST o
elemerfte r30$ 82, nthd1 Shde ebBrind Fl:hlel R6ZAONL 2T Ast ¥ptrakly sbéh in Fig.

nonexcl ysi y l'ica s (Sig 2), activated al um na
2D, thisyssegnd gy @%F ﬁln@ﬁé@ RiRaseeayidie dasiccant omaderiah45 in

FLP.Q% sadvant ages. For exan‘pl e, silica gels
the de%gﬁ’?% y tgl\glléeJ gjqw ck response tine, which is very
suitable for dynam c applications, typical of i nhaI er
ations as des bedlnthefore ing., Si|
The aifffify ' SRR PG dsuEptiosnceRpates. egathSat%ﬁo 2D,
the opétﬁ&rgofﬁe@@isehn @Ith3ﬁs%ﬂt§{1ﬂgt31 '?ﬁfc?’t‘ﬁé) bggng tﬁﬁi to the
efficacy in relative hum dity between and /c
openinghHneaAnss Coererpendinglyyodie amleﬂ@sw'stgnh noinfriges dhgeair inlet
for inhaler applications. Activated alumna, on the
ot her hand, have a hi gher adsorption capacity
(saturation approxi mately at 42 % wei ght increase) but
are slower in the response to dynam c conditions.
Mol ecul ar SI eves have I ess adsor pt| oncapam ty than

Y T
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different types or fromdifferently acting desiccants
of the sane type to neet the requirenents in the
w@arriogttkear case. Figure 1 illustrates a test PET/SER906/001100
invention in a diagram show ng how tenperature (curve
B) and relative humdity (cygve A) of the inhaled air
after a silica gel desiccant varies over a long tine
r at i ans
21 e B, Shorelel 0, B Bt e R o8G5t B0 and
optidlally tiRhairAnleta@3bef Wreoptibeal thiad Q@la&tirfel i, much
reduced in humdity over the whole test period. In a
non-limting, illustrative enbodi nent of the present

The dhéédéﬁélh@ Btrwctlité &0 86in r§'soéé5£‘ii aﬁ’lﬂgﬁfc?edzkoforfagq_fﬁ?l?%% from an

dity in excess of anmount
air injet 235te aheaireairtlet BSrQQ'Eh’ajsﬂruCtlhm 40z s chiv guide 26 1solates

air iyt Hpraligh it o Reatiin Fof rFscoont aRatcine 45. As a
cons8QUeR€e, 8irS RSt s%dtlr:tr@ugﬁI 'tHcergulYi@' 86 M At e '<§r1e<]'1 by the

bet ween 100 and pi cal ly, the anount of
desiogané <Ay Fhis air @uide zﬁffermm;dpartnef st ehandell gtﬂﬁdtlu\te rdefining

the tlﬁﬁrr&;l gflrglﬁy CP%%??F%% %(%;ltlﬂleg p@ﬁﬁ&&g 1nb@iqreggg?r§]\./6,g§]gfl§,%g.3 and
the el¥megats 89, 31,32 f theidveilcieiegPas r%ﬁ%eﬂ&é{ -free,

spheri cal , blologlcally accept abl e partlcles whi ch do
not change in size or d|S|ntegrate when sat ur at ed.

] gely [ |ndu try.
In a%gﬂﬁ@% Egé%u%quﬁeﬁwfgﬁ{ebda r%%‘@éelf)f h&iliﬂ Gevice is
provlslﬁdeéf‘ l'aachrﬂréserde‘m:m fcomm)pﬁseé an piokhin §ysend comprising at
ul ato ect cause of thg?cﬁotentl al. risk of

teast o4 o 5, SRR e RRESERE conpieled faentnanioni nozay. A first or

prlmzﬁl@uaﬁ‘ﬂow Shanyek @ pdesaitt inofhd Renaey ed GBnnlec€s an air inlet of
ing desiccants in the first air channels of

the lfiﬁﬁh éV%‘iena Vitheheaslaetion aozrle: dhiprsimery mrfvatdlr@nneuqoasses
I ni.e te I k

c dagEaulcnbRc ) ST AR 1 6 i, o oo

dry1nga3fnamb1@3t gm;hntemng d:heaamanldtl amndlftcgmng thustuglt ithie prlmary

seto RS FRA o,k S BARETE AR SR SSERELE, i connecton

with aaoﬂnldéteend (blﬁﬁlde ssRitibypRekilh Ppéééﬁmld?gbﬁ?’&@@%@iﬂél is also
ure,, sim.l a to an autom)tlve cat al

preseBy it ceiihaley AN CRBSEE BRyairdalet ok the lﬁlesffpﬁfﬁéeHthth the
suctié %szfestTIﬁ'srb%E‘@haﬁBePEzghgﬁ dLthd Al & e1¥1'a‘f§r1a1 so that

The oneyconb structure e active sur

ambiesk ﬁé‘n@m}emlaggtélepérr indiety latn.do flowtse thusoruegh aheulsyaphswchahnel is
in the i,nhal.er.devi

be, S|y Jus
not &BX?I &"I%gﬁ%%f hesﬁ’gcatﬁoﬁ.écpoa?let h8 | %legnt(i%ﬁfmqlhegmtc}l
arrangammrlsdpmmded sinc thxs @ﬂhmrdmte ifor wedtcleughairflatv between
th anbi ent . air Iﬁ%lfl) as far ais possi bl e, to enter
 pffRAGe shasnokaRd cdie B Seatuatiag dyringpappct of inhalation.

WhenP§@seoy 88 aplidtPto QH@%HHE%M%E@ %ﬁ’?%ﬁrﬂdvy is Iﬂ&uced from an air

desiccant is predomi nantly in use only durin
inlet Hyiouighh aopirflea chamriedrseleniat by ctheosswd:ohearraTtEment and to
the m'oﬂ@ﬁéfer edevice is therefore preferablyprovided with

means to close the air inlet, such as a flap or valve,

behi nd whi ch the desi ccant rmterl al is |ocated.

. ona , Iso .he nout hpi ece.may be cl osed when not
Fig. 30@‘&% a{ﬁ%/ % WIPR PoPPETiNg e diyhRPEIdedeiraler device

accordihg €d Qﬁ@dpﬁésie@ft ¥SRntie Ihhefiral o?ffi&ﬁéf%%eﬁ ][t Qe T:s1ccant

internal air volunme of the first arrflow ch
material & jl8gesied WRLY ea t desigeant estrgciines ednlasst elreadyerprovided
the inhal er device is opened in preparation for use
shortly before delivery of a next dose, the initia
air being inhaled by the user is dry, which is a
further advantage of the present invention. This
enbodi nent of the invention is very suitable for
dlfferent types of |nhaler deV|ces partlcularly for
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Since the internal inhaler space in this case is

filled with dry air, the effect of an interval of dose
wezxpossiesto the internal air of the device i SPCT/SE2006/001100

negligible. In yet a further aspect of the invention,

the desiccant material is filled in a cartridge or

carrier adapted for inserti®dn into the desiccant

structure that is.in contact with the first airflow

thereghalthal nEXt PRECMFAEP JfenpdoSCTRINTHRET icagEyimgya idignpowder
medi&EmbAFRIRE laqﬁséf&%ﬁfrﬁ%dtfﬁegﬂﬂ@aw@wem% s, °by efle&ht RE'a slide

at reqgqular intervals or cartridge nmay
arrangeteandr dlewewgr.t kfe ths edosyf is r@r¢adnalmovmd aasaiml thseithhaler

al Iy on ife
dev1c@g§'u§l‘rxn Iglt éé;xfeﬁ:fg ﬁg) 11%%&3%1{3};’“%1?1-%8% 2 g? 6c:hés %ptlonal step
S2 cat rlmpprrn’g:edTlfe scnmtidn d\gaoﬁaisstlg&mbfﬂey a;qlr)]md dh , 83 to the
r i ns a dose_counter. or ot.her _si [

mout 3R Beler APuGe. TR BuEoBeaSieRaHER U SoRmblent. air
throuk ﬁeéﬁ‘t aslebYsydtent ¥4 -a st ﬂfﬂd\#r@fﬁnﬁéfogﬂ sBBMe BEsiccant

the i nvention, 'such as in the case of an I nhal er
materighpndster fhg gpee rmtéa@angmhgcgoar Afotpisneesians ébegiried air
entralBd 'tl‘i??l ]g oWl FA5R §8 {i g]lnﬁ.eéac‘rn the 3, |15 ?.{g% 9" suction

capsu esi ccant eria egrated in t

nozzlcoem@nﬂwr nacuthpieee mthdMgsonﬁm:renhhaﬂen nimr at e a dose
as _such. The ai rf

th t t
analype UG dUFRE CBiT QBT BoRePhi 1iF (HHety righaler device,

whenadudtiaiwis @ﬂﬁﬂﬁiecpfo the mbtiahgiecderi RittR HahgbM N0 witches
t he desji ccant_ nateri al before the air reaches into

betwaege thip &St gillavnehanngldceasecond aisfew ahanasy that bypasses
the dééﬁ:céﬁt gﬁét%q AeHis rﬁFExg ﬁcﬂ'? JURRE a,%rj Gzﬁltl mﬁs. tirough the

It 1s p033|b e to exc or part
secongpaiflost chaheeliaed miesh@nyhalﬂrb@evme dipoughethé mouthpiece

for thi MEREIHHEF o5 E ipuet b ekoCRRES nire s At ERh,

|nhaler device that is used for receiving the dose
i ment of the present

ai ner referred e
In a; é’r‘ﬁ‘ Bﬁeﬁeﬁ’éecgs‘%ﬂ%ﬁéé,%§ agg |tgeep§%ﬁ-wa H’@V?Wéo’aos% selected,
sealecii a8§é ecoceihal anpthéEéZI}F h@oﬁlﬁ?ﬁﬁﬁgt hoshe HBdRT tABn one, is

i nterval of bet'ween O. gh preferably
lnserﬂ@dt waer P ang Qescnbemelrsl Ue 6,4204286 nawbigh ydocument is

I
A I SN —
meteredhddsesist hnmm:haeelp‘mud‘lwdeup lof ahheppliéd) eser-Thitiated suction

slide.brin t he ner .s f oi |
durinfty SUEIR iabeTafion ot Ber PR PR G TeAr Bne P aie dose by
weighth8nRReNEr t6! ht Sidalke Boi by a@ﬁ‘efe‘?hgﬁf idt quayt TI@M Bgd most
encl osed dose. This action nakes the dose available to
prefergbly et ilegstn6@ z/(c»é)rcmméafet@et aﬁtﬂmphﬁmnm%@alsngrﬁdlent(S) of

the sl 5! EPOTI L RERSEAAE AREIPODREALMThe prescar

1nvent1hn meadmmagemmlséy |aquhedt td sash pasddlyd candtairemandtimhaler

he nIe rtu of the suction,.,nozzle .at high. speed
arranggieRt Vst ReY Tt o oW dar Boifs Gpaiaigr it Hisitized and
not extReaHod lm%,a%féféﬁamggﬁ@tg@k@tcﬂﬁgdwl% \arvich 8st b%i@@é@y not
container is being carried past the foil opener at th

exceedingeo toRf e apldve phamacettial dngaedientis) of d:hﬁometered dose
z onal I'y but
R o R S s R
flrst ontalner | oadi ng p03|t|on so that the slide
. Ga not an .mhe t he user erts,farce onthe s
An ioHHIE0 Rt e, RE o GRS vhbRinen B epBpe oSt a single
inhals2fH fRfmaa @@éle@l HoBt oMt CddrintiteitéOran Whake, which would
nout hpi ece of the inhaler. Then, a flap or siniliar
arrangenent known in the art opens for air to be
sucked in through first airflow channel and the
desiccant, at least in part. The user can now push the
sllde and dose contalner into the |nhaler body mhlle

o .
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channel hol ding the desiccant material when the slide
is brought fully hone into the inhaler body or nearly

wo eio7g3tiasre. At, or near, this home position tPer/SE300&001100
is used to divert the inlet airflow so that incom ng
air bypasses the desiccantzgaterial for the remaining
interval of the inhalation“€ffort by passing through
the second airflow channel. This therﬁlore reduc?s t he,

benefit Jrewhshe diresent ABVeREPRC R IRRFRYINg the feligpyy of a moisture
sensﬂ‘?@g :(Tl@}r NSow@8r Usfektitadiehet fdn@fatidi %Qﬁ'&ﬁ'aﬁzorTQﬁethod as

according to this particul ar_ enbodi ment

descncb@ﬁlprlnsé@ 16,806,239 vandesnt Aat-razer clevicoldsedlasgritied in US
08933112 AP A0 5] Sl A0F 00l TS, ar
preferpbf mppﬂmdenm)dﬁidmﬂualﬁf tmneffivier ity atedigradliadlycaetsegize the

t invention conprising multiple airflow
dose ‘Kﬁgﬂrfgqlg @éﬂ Gheﬂéser\f\hen the inhaler device 1is to
be enpl oyed for an inhalation, a user renoves a
preferred protective nouthpiece cap 16 _and_air inl et
The prgpent 1inverttiq oisi gattahla fore maglir kénds heSedpipowder drug
formu @b g e pBdcr: Tiofibeen by HALGEACAL AR ALRBARM LSS, -6
sprayaltyimge feeazandging) . supert iareticd csysta\tlwﬂt;orp,r g'et d@dlliinrg and

I I d f
ot eh ENSEr Gt 5ol A SR SRSF A 05K A pue

acttve'dﬁlé‘éij'tﬁﬁc@wfgté i9frddiestd(API'sy Or. a%rrhbtl@twﬁsmtaym‘bmprlse pure
ose contai ner 4 can be inserted in_.the slide

APT’s gdc RXPpieRi@ptisdmiztuseplinnydere @fodes ?%Fsrtétlteﬂated into
parh.ﬁﬂﬁn the slide 13 is released and extends out of the
nhal er housing 10, airflow opening neans 30 connected
to the slide 13 opens an air flap or valve 24 on the

downst rea | f i bid 50
as ustSkIE e Blinfts *u6 8ot Bob thk Hblin 3R ® gposen
from,'t &ad the, likeindedef mittedesidfithe syricifiddhheateaizmdant of a
desi ccant material 45. The opening neans 30 may al so
optionally open an air flap or valve 25 of an
All x%@éﬂe%@gl y rﬁeﬁbh@'s ai piPwatibarnel tedts, FYtdh@immy e, ddBuments,
optional b h-actuati on devi ce (not illTustrated) in
pubhqett@nm hiarashuresaytexstmt asiclepeinsigueions, &te- mﬂrbttormcaé‘lerem
i st r
are 1r1§3r Igg%ttegc{ﬁpge#l by r&?fjeﬁd&’t \ﬁgﬁgé%ﬂ@m%gtggig %P fhange is
stateds|theeerd@pointsianel Itrmitedadl Plgnysdibdalug a(tslesubmarrwseWithin a

arr the inhal er body.10.and air begins to .flow.
nuumeficad Hnit Ch e Freaacal aiderban s Syt Written out
optionally the third airflow channel 70, whereby at
| east some_air flows through the desiccant material 45
What gast beemapid én ém&géeg@tngatﬁrmé RramRle sy RndysarRy (eglations
t I t
to thed&ﬁSIdsI%Fl él@g%%ﬁqgg2§ gn%;é’ {He olﬁ%? lqz‘éd% ;E?g?tg%fcotqlgﬁ‘ﬁ%glékﬂl in
the axctpsxatmmtm’mdepgrhng frnbrmbhstsuope qfrtéfeermtdrmmp asodefiged in the
int. of delivery. This sealing foil is being opened
appengedh ¢1amSousi v by t he pushi ng action using a knife
arrangenent 15 arranged in the inhaler device 1. The
airflows through the first airflow channel 50 and
optionally the third channel 70 are m xed inside the
i nhal er body 10 before the m xed airfl ow reaches the
dose in the dose container 14 at the dose entrai nment
region 19. Wen the slide 13 is conpletely pushed hone
into the inhaler 1, or when the slide 13 is al nost
conpl etely home, the airfl ow openi ng neans 30
connected to the slide 13 closes the air outlet flap
or valves 24, 25. As the slide 13 is pushed honme into
the inhaler 1, a flap 32 of the opening neans 30
connected to the slide 13 opens an inlet 22 of a
second airflow channel 60 that bypasses the desiccant
naterial 45 SO that the |nhalat|on can contlnue

o o .
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connected to the nouthpiece 11. In this manner, the

desiccant material 45 is only used to dry the influx
w@Rooaios77when the dose is being aerosolized, theCESE2006/001100

using the desiccant material 45 as efficiently as

possible. As the skilled artisan will realize, the

slide 13 may be noved in affd/ or out of the inhaler

body 10 by user force or _by e.g. spring |oading or

hydraul i c, pneumatic orCdi cal power neans.

1 Aﬁgnbinations of user. fzgfe and. ot hersources of power
‘ Y BPE¥GeRdnheler devigr dbk CRPPEIHRE0l t he operation of
ahhgiriinhal Sfstdm @caFizg);to the invention, which
operation solutions are wthin the scope of the
agneyEhRpigcdddi on. I1n another enbodi nent of the
[ i [ra il o(tcheq i reqi [ - £ 4
2 S khaBinel B odPLS, 38350, 81 0321 D) Gtidihe o first
airflownghinned 569 fdoswrumetzm besyeei satid nmmyp uth péeceh éhjahhd said

.. .ln the | I individual |y, inteqrated wth .the
air inlf b Eeh TR, 80,95 529 BAARY S oS el ket hGbTa o)
at dgeiceant Wstriicthee dao) clornhoSkie tall @estBea@h @bkdhiaW (45) in
yi de 1% provi ded u}B)the desiccant structure 40, the
connegiipRevith Sl Grskamtlovsghapnel 450 Slawmgtream &f reidair inlet
h@nnebosw 4\ n z ] ' : :
syster R A AP IRN Salf ARRHMAAE sggion 19),
characteyigedthys i nhal er device 1. The airflow through this

first channel .5Q first S i i.n.et 2 1 of the.
| $dctind BR0Re1 Shchehire BT 53 3D, B ) 0fifing a sttt dirflow
channth0leforcesmh e Stidh BetteeAlsAANHRRhRsIeC f:la{)L af@t&filadir inlet
e

4Z%frovided therein by the inner walls o
systeny i c2ane3bt8%@t ure 40 and the air guide 18. The dried

i g i t g: -desi s @l atihr o .
SR DRSS aBI 1A, o) 2R Bafllpipe, in
operatiuni hgtweenuspidt fiestopirflomalchamna (%0) fands sdidnsetortd airflow

e al es through. an, openjng 3.1 .in
channgflet) ity sy AR dctoh Akl | RER] Bbtinte kLD thereby
inducidgseni aitflvav deem esid ahirmiilet r@gitem 191amk cad)y thieugh an
. medi canent pg%g r of, the_dose through the nozzle 12

airflowaghanpat fphes Py said BEHoBrcharnsliteh arwnaement (30, 31,
32), arfeP s 8aRP A piect pe1second channel structure defi ning

t he second airflow channel 60 constitutes the inhaler

~body 10, the airflow channel switch el enments 30, 32,

e sl . t Qzzl e . AS | | ear L een .in .
2. TGN Al SRR B Cobfin, dh et GRiAkd B hAt said
secondieli ioanthamhel (60) Bypdsset hridesteriiit slateshl(€5PRoused in
) The airfl ow channel switch of the invention
said degipednt straicture (H9)ys. 2A to 2D, the opening neans 30
wWth its opening 3 1 and the flap 32 connected to the

openj nggrrear]s. Correspondingly, the air inlet system
3. Thoiphakedaviee according:t® dlaon 1 loe 2, charagterized 50, that said

. t L1 Lol 22 of the seco nnel 60 a s .
airtlow eyl jUER AdeRecki B8 OfL F B rhmanallifor itching, in
operatiohgfhem £&id fihet diefloacehanakl @)w&sﬁa searid 3eH1dh channel

air guide 26 for quiding air froman air inlet 23 to
(60) duging spidappdedsndion RETIeRs uct ure 40. This air gui de

26 isolates air flow ng through the guide 26 fromthe

desi ccant material 45. As a consequence, air passing
4. Théinbhglertdevigeiadeofding td angtofbihedcliaguhshy toh@, characterized
. esi.ccant 45. This ajr guid 6.fornms part of. a . . ;
in thafisailc@os aritrariutott et dAD) iR SOPS RFISh feh dppeiving, in
operatib®, ey fwiet Mnédieabithipt! §6sd oYorkr 12l E48bE3saRH aliRw to

el ements 30, 31, 32 of the switching arrangenent. In a

particul ar aspect of the invention a dry powder

i nhal er device is provided. This inhaler device

conprises an air inlet systemconprising at |east one

air inlet and a nouthpi ece connected to a suction

nozzle. A first or primary airflow channel is present

o, o a1

oy o
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drying of anbient air entering the air inlet and
flowi ng through the primary airfl ow channel before
WO e@ch3rigs a dose entrai nment regi on i n connectPONSEA0D001100

an inlet end of the suction nozzle. A second or bypass

channel is also present in_the inhaler and connects an

air inlet of the inlet sy2femwith the suction nozzle.

Thi s bypass channel bypasses the desiccant naterial so
entrairt kiay Immdemofaamdeiweppwgler maedicemeiriedogadpyavided said first

[
eirflow, dhASEt 15 RUSEREAM GricBelBl Chpife] Mtk aoment
(30, 31,8provided in the inhaler device for swtching
ai rfl ow between the primary channel and the bypass
channel during an act of inhalation. Wen suction is

5. TRPALHSG! Udviice MRELPAIRC 8o dlaith & Whafadtedirdl i et said

an air inlet through aairflow channel sel ect ed by the
alrﬂowsmhamnelaswm@emmgmwmo(%e% Irotd)nisi asangpffor witching, in

operatiagh ¥ 0] LeoaREaHT ROEFEe RN LeaRlsfdid P channel

(60) darinigr shidpipsiisl ssi(ﬁmrsla,ctmndemcecaubstmtealﬂjalall of sa1d dry

|nserted into .a gewlf tructure, unless already
powdep hapi esdt RBEEAIRE & ?cltr 8Pti onal step S2, a dose

container carrying a dry powder nedi canent dose is
inserted into the inhal er device, nmeans _ of

6. Tkt unhalm dmgechormwanm of G cisdzs 1<toupy chayacterized
in tha? Isa{# Chl nshde t%‘?]itc %E*arq ollrne%%’t Ebg %olgfesgﬁgsﬁéﬁ%néed for

sw1tch§¥g Ca o@%rﬁﬂbht, flomAsald tﬁIrQin a&tﬂdv(a rcHanndle(5)f teesaid second
plied in step S3 to the noughpi ece of the.inhaler
alrﬂo“ﬁetsh@@nehhﬁ@)s@dmla& getd orPRleths SHRHOBNASHI™ { RPGEgR PTe-
%Fxé‘ Sibnthf §diaveEdEonelctioast
deternﬁﬁgadfé%'fleglég%ﬂ ﬁn%%eg?lra g%é;hg% tg a dolse ent r ai nnent
regi on. At this region, the dried air entrains the dry

f .the d h :
TR eoRaif b Ues SN FEREERLIE BipR 1 hoe tragterized

by a rﬂd\ﬂéﬁl@ Is1idieef’ 13)"bé1ﬁg&nd@§l§1eaﬁb?dw%ma Ripgi ]@ﬁilelmlhg ositioy and a
his operation or,  use of the inhal er device, when

dose rsl@@tslrcgmpp§1tmrav$@lédalﬁﬂow@%%‘?1h®‘f’geb agaggemant (30, 31, 32)
X saidl ABE|50) t

s e85 B e Sl bge T esdis i esbanaelso) o

said selgsid amﬂomhanmﬂl 60fhdurmr@a$mdt aqaphq:pb sugtiosdagiiengge said

moval:ﬁ iﬁgt‘trlgg W?’&@g fih ff |{O§I%%$]%gg§¢$ﬁgghem t the

remai nder of the inhal ati on procedure. The nethod then
ends. In a further preferred egbodl ment of t e resen d
8. Thn\mmall@*ndew@equéqgr@@qg de Angyohthe clamesinte aractenze

o R SBT3, S Bt o
channk$ (7@)‘3ﬂfrp@(51&hedtlbﬁrbﬁmfeby1 saﬂenmuthpm!ca: ()hl)aanérsa.ld air inlet

S Bl LB VA 0, R
chann@l S('(T@g g:akﬂ alo%Eﬂ@@)p?ﬁ% OthabMAgT ekixitd eoﬂedlm Vﬁtdﬁﬁ.icéd neirflow

ampunts to, at e
through shid sy 2Tl ehamuelo (A ATt S0 m@%%cg %‘f’ "thequgh said

R PR i t regjon (19
third %16%?‘80%%?1?&) &fof) g?gnéeﬂfle(rﬁpesgﬁgose ée%en%%leél perc‘:3 Ig%o (19)-
hum d anbi ent conditi ons The present invention is
advantageo sly appli to such a sealed cpnt.ai e .
0. ThanaeslCar AAHYE ROT G eng BT dnt PUAFRFCIaRRy b Lt said
i [ (7 JEb8 8Qi R AdsRant iha estialy
third %?@?e?‘gg yﬂg1 (@@éﬁdl ng 1(1) % and nost pref e(r4aggly not
exceeding 5 % of the active pharnmaceuti cal
ingredient(s) of the netered dose by mass, even in
speci fied hum d anbi ent conditions. An inhaler

providing delivery of a dose during the course of a
single |nhalat|on fron1a sealed dose cont ai ner

g e - Y LT T
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6, 892, 727, whi ch docunments are incorporated herein by
reference, are preferably applied in the inhaler to
wetdorosews | y and gradual |y aerosolize the doseP@ieER006/001100
delivered to the user. The present invention is
sui table for many kinds of dry powder drug
formul ati ons and powders p28duced by different nethods
and processes, e.g. spray-drying, freeze-drying, super
critical crystallization j et nilling and ot her types
[ t tai 0 r_nore._,
10. e BUHP ERIOE Boc bRl &' REPLARE (8N B fhafiieBrized

by a hwvablatslzie (B3) terhig $€dpEE e:eéE‘lvnS 6!%@1@5%1{81 Hiifig mbvable
rs or ingredients | ntegrated into

m xtures o e
betWCBHr b1 tods oo pontion nih t‘mwbhrsasfés O | weeBdngr tagion is
acceséibge %@é&i@%}s'étﬂd@ giﬁ) J ofC gnﬁéféﬁ dedned Zﬁe ddd & dose

i nclude m xtures e ‘specl mat eri al s.
releasing posiien mpﬁh@h saldadpee cmelmg regionsat kehan @amrdg overlaps

t t
with S54RI, RO MY BBl LSRR it
arrangmmenn (39, 82f BRebeing Whrnhectkdtoredidcaloviabié %haé (nange

is stated, the endpoints are included. Also, all
val ues and sub-ranges within a nunerical |imt or

11. THeNa® A edsprel {derbiy t@%hg%ghéscltb%m‘éxf"tb qid, 'éharactgnzed

witten out. \Wat has een e foregoi’'n
in thaémn@l@mﬂ%ntaﬂmlngc A0)i bavingsan @it loetlit@Hpskdough which

t f di
said. SERORER] SQURNRF (851 S5 ARRLSRD ALaBtOUiahe, switcn
arrangdmennm;tspnsa;cdﬁfprﬁ@é in the appended clai ms. CLAI M5
. (ii %/ ]g)tswder I nhal ?r devi ce conprising: an air
aPnQIéfte GOsEg etemensd | 3@)31)‘10Vab?fﬁabt3ﬁﬁﬁ3@é@r{ op§n REFitipgtspaced
apart ﬁ‘&?ﬁ] Rakd 2iF BaME ?QAF%nd]égc e;?&s(lglg;m con Gnedll to and closing

def |n|n8§§ Frrst Gt TPow Shsss connecti o
said aiyeruidein(2Hi andbut hpi ece (11) and said air inlet system

obiiio? Buoglh A1 B30 OB A% o B L 8 Mement 20,

said irndet lchming fhea @Qﬁbe(r@bomne@t@dnﬁﬁhndncwslﬂg sal girfiniet (22) of
ann ) wnstream of said air inlet

said aéfykﬂls Sé’ﬁ @1 2§$ e coparertantarsad; seernk airflow channel

(60) Wﬁ@hr@iﬂn@ﬁﬂef %%ﬁﬁ?(élgﬁlerﬁr@@% ?h' <8 Q%Senapé‘sqﬁgﬂd%nd said

channel structure defin a secon
closingjflapy @ﬁ)cb@ngeaqu@@ apart fronm @@ml @nir tmlem(aa seheh said outlet

et system (21, 22,
Closm%g;émand@r)(léljl%lf ﬁanngloglﬁ ‘ch a¥range§rent (30,

31, 32) for svmtchl ng, in operatl on, between said

. T S b B2 BT tein
in tha[fD%TaikP' aesiccdht hDpEshY (4@33& nﬁ%r D r;l eﬁi‘tfrﬁg? S.t%'ngovably

air inlet system (21, 22 an alr

arrangehhinisl ssisl desiegaby stmictuze (4 0pbw channel swi tch
arrangenent (30, 31, 32), and to said nouthpiece (11).
2. The inhal er device according to claim1,

13. Tl@dﬂ &ﬁl@@le@ rdetce nBcoRihgSai£hys6F €€ chdiind [100 ¢DaBRAkacterized
bypasses sai d desiccant material (45) housed in

in tha%aaai desicceaitmaterial (19 pavyeddn smid fasiscent sévictaire (40)

hat ,sai d
having 2% 3 SS WIEAE B Brbuile. f wilhAG Hi589348 AP0 BB period
correspondingetd 4 sersinetlifbiofgaid inhpkraddvioe (I, om said first

airflow channel (50) to said second airflow channel
(60) during said applied suction action. 4. The

i nhal er device according to any of the clainms 1 to 3,
characteri zed
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in that said dose entrainnent region (19) is
constructed for receiving, in operation, a dry powder
wore@7o30mesit dose in order to enable said airf|PUI/SE2006/001100
toentrain dry powder of said dry powder nedi canent
dose provided said first airflow channel (50) is
selected by said airflow cR&nnel switch arr angenent
31, 32). 5. The inhaler device according to claim

14, e éﬁ&ﬁl@t devisedareonding tactpint i3, ooharagtiesizedi inchhat said
massa({fr %&e&@ﬁ&?ﬁto ma'lscelalai @5 &5 %ﬁ%%%&f’fm Ch'tr% g td'about

operation, from'sai |rs arr anne
50 g.sai d second airflow channel (60) during said applled
suction action once substantially all of said dry
powder has been entrained by said airflow 6. The
15. ThdahBaldedédee aé;@dafram@ tb ¢l D3 drhe4 CledaFhcteti®ed in that
~_characterized in that said airflow channel swtc
said sgrvipeglsleeit sgidontrder deyiced 1hepmmespondsr tosdelivrynef, a mumber
first airflow channel (50) to
ofdo%%f%@%%%%% aﬁ%&?g&ﬁ%hannel (60) during said applied
suction action once a predetern1ned ti me has elapsed

16. T BERR i B i do ikt taf Slaigis. | dPrio rcharagterized

by a éﬂﬁiﬁét ﬁéfr?e@ﬁ 6,31 PP¥GOLRshld d8id ?bugﬁge ¢ gqi‘izbelr?d said air

bet ween a dose Ioadlng position an sin
inlet pystenn dal, s%\'l ,d28) rtbl mwlzcﬂetaaandl dsmdcantamemgahté%) (l'ﬁﬁused in

sic el LTS5, B Do BRSHESH R AR v

(1). channel (60) during said applied suction action once
said novabl e slide (13) has reached said dose
rel easing position. 8. The inhal er device according to
17. BWirthalkP et é!@eé'rd‘iﬁ [ aﬁ‘];/aéiaﬂ{ee{:
ch a]ﬁneall st reuct ure g 3 6, 30 %?Lﬁgs%todleé r‘%fli%léa%tenzed
in thathsaid desicbant cnatﬁrml ((475())hatmngca:m raenkﬂnrymgjgrmpertysw ddsorb
hpi.ece apd said,air inlet st.em
and/ 02”3?%555‘? J“Ps%%%‘ TOPR GAPOREHN 87T (1:%6?}é %’%Yd at"h??ﬂ above a
criticairelddve hbamidéty {1y )rapdiet frynO¥B6112 B0 VOtELABBLL TH %.
m xi ng of an induced airflow through said first
airflow channel (50) and an induced airflow through
1 f 3 (R I
8. THR SHalel BePlce QAT %6 guiviol i RART. 15, 07 héfibfterized
in thaic :satcﬂldag;;um:ardj anaeBial cHd) dst seleztsdl ifromhat gsaupl dﬂ‘lnfecterials
han (70) bypasses, sai d.desi ter
consiflysg ofosiTithe §ialeBlSBbERLERD SOVENHG, 0oy TORCCHIAT sieves;
and ciygims 1 to 9, characterlzed by a novable slide (13)
havi ng a dose receiving region and being novabl e
bet ween a dose Ioading position in which said dose
r | . '
19. A SRELSHG d5G0md 3 @gﬂgﬁh@% foBHlct diviel gg&%r itk a first
channed sttwatmre n( ]\/Q]I h 15&; 80¢d 84 e e dd) \dafminggi ﬁnsiamrﬂeasthannel

artl overla with sa dose rai pnent .re
(50) 1 Ghnte it S Bndimenblie HHDAndRe minitidosvsem (21,
22, 23?)2?)nd)@aﬂga§9rdt%‘d eftriadnfrind reBIAD| B0)S laindea (dediccaldt structure
The inhal er, device accordin to any of the claims 1 to
(40) forgnousing depicsaatimatenal ¢ (@%) dn qwsinssdion wituseis Grst airflow
[
channic T50f QWA A S &t Bl HAeL LM AL 2T by ppstream
of saiccHasa e:htmuhmdanareguge(t‘r@nt sa(1& Qneﬂiod sharaeterizedsbyan
outlet clpsin elene ﬁg anabLe betmeen an open
SHHSHNEn ‘ﬁ‘b" aaﬁ‘é?’im?r 8RtieRi aPRIiFdotR | wald ( PAgUEHICEe (11),
betwesh @e8d Q6 il CINAREIqE0) @rRNd Qc%!cﬁgl clahnel {60) for
outlet (24); and an inlet closing flap (3 connecte
to said outlet closing elenent (30), said inlet
closing flap (32) being connected to and cl osi ng an
air inlet (22) of said air inlet system (21, 22, 23)
connected to said second airflow channel (60) when
sai d outlet cI03|ng elenent (30) |s |n sald ~open

g,

e . R o
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12. The inhal er device according to any of the clains
1 toll, characterized in that said desiccant materi al

w@ 2®y/ 084 il led in a cartridge renovably arranpEeebE®06/601100
sai d desiccant structure (40). 13. The inhal er device
according to any of the C|§I ms 1 to 12, characterized
in that said desiccant matePial (45) housed in said

desi ccant structure 40) havi ng a mass sel.ected t
connggting FEtEeAR matdrimarihatspend 1 and Sﬁﬂﬁi@lbé?fe&osystem (21, 22,

23) a%% b%g@% % aSEEM LS éHairﬁqélf sﬁwc@uf@f(@bermesocen to

er device accord I Ng toclaim1l
inducehan sdtitow zfe«zlm aaICh air sdet smtssn d21s22d 28s rchmh a selected

materl al, (45) n rom about 2 g to about
Ibanréellén?i ?lﬁiﬂlgll%é’}tﬁ ge\ll o llgtccor ding to claim 13

or 14, characterlzed in that said service life of said

20, A el o A L bbbt B Bt
step %ﬁgh@bé‘ SwibcIHMG, Q{urtlﬁg s‘éﬂ'd’ﬁiﬂijecf Quéﬁonci’é\i&?t ﬁbkﬂ Qdid first

a cl osure el enen for closing said
airflowmhtapiedd80] 10 saihsesand aarﬂowmh@tnrm}s(@@}n (21, 22, 23)
to isolate said desiccant material (45) housed in said
desi ccant structure (40) from anmbi ent air outside of
21. H# ehédthbd sdcataimg €o Claim 3919r 20hehavaeterizdd\by.e
according to any, of the cl ai 1to 16, characterized
refetviRg, §ai WHELIUbadt FRIRITEFT (BSFICAEFRG daseaty said dose

entraﬂ{r%xhﬁg rQ% EJ ‘3‘6) P eﬁg§f€ Qaﬁsf‘ gflrfﬁfw Q@%@ft?aﬁp [otag Lﬁ&mﬁélofﬁ' said

I ent dom nantly at and above a critical
dry powtlat m@ilhamantt @os»mwénemaa@zd firssrainfioutchrnnelt (§0h b gelected.
75 % 0 18. The inhal er device according to any of the
claims 1 to 17, characterized in that said desiccant

22. T efdthbd(ddording &b etdied 21r, @haa@teﬂnedf inveh et saidSSW1tch1ng
consi sting of silica, Siq, act.ivated al

step oqrppBisessvdsching, wieg s &Hﬂlbﬁ% sustien agtioRy 8&‘1 " gjeid first
sirlofRRAI1<0) U6 kcheulEsanhpholy e (68) creamyiyEaialy al
of saidedryrpogder hassteeai entrained dynsaid(@oflower connecti on

bet ween a nout hpi ece (11) and an air inlet system (21,

22, 23) and having a dose entrainnment region (19), and
23. ’Hﬁ&@ﬁét@fb@lﬂhcédﬁdiﬁgubeaﬁﬂbf fler chdns 19 @ des ichzanicterized in

material (45) in connection with said first ., |rfI
that %ﬁénﬁ%’lltcbsl@g HERNSPRWPAHCST SWAICHIRE,r GUTIRE S:?;} t%PrPﬁ?‘i suction

actlorg, 8‘0%:1}’) U HASHIERW @hatild (@@?ecoegéfc?'s@ﬁ'@ﬂa éﬁ*ﬂbﬁ%}n channel
rretho characteri zed sSW tching, during
(60) oacswprmdeactmme@[bphc drhst damr:d o appbcetlgmlgf said suction
" between said first airflow channel (50) and a second
acliolyi v | ow channel (60) forconnection between said
nmout hpi ece (11) and said air inlet system (21, 22, 23)

and bei ng defined by a second channel structure (10, . .
24. THhse meth 1§C$quﬂgd@eaﬁﬁ ofi 9 slpimSoAPsta §%alqharr%pg?nzed n

LGt e | d

mar 83 EIARE e 1) poE D 2 R GRL I erng o doe

receivimg aegdiony faroredeavingl g, dmﬁmcanteenﬁzébl"r) reaidameshpd comprising
tching step conprises swtching, during said

thefuérg% @3 %ﬁtl on action, fromsaid first airflow
ﬁfgeba{cﬁ%ofrﬂoléaslddéﬂe drévinr &1 dose hoddielg pﬁel)tlon 2#. which

The nmet hod accordi,ng to im19 or chara zed
said dgpe r@@emgnr@gl% lwépsweie opitsidg %MM said inhaler
devicd gﬁ:a S(fl’ége fORE s F@éﬁf@?ﬁfn Wbﬁ%aﬁé@oﬁeore%@ﬁhh reglon at
airfTow to entra

dry powder of sal
least pedily aventapgosdtiviserd shise éntreinmicnt| rpgiemh dﬂ:ﬁgl sa{lslo;Wltchmg

step R ArEerIFLH, e RGVEBk ot RpLelCHiag o cos

switching, during said applied suction action, from
said first airflow channel (50) to said second airfl ow
channel (60) once substantially all of said dry powder
has been entrained by said airflow
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23. The nethod according to any of the clains 19 to
22, characterized in that said switching step
W@ owpo3wes switching, during said applied suctPORSE2006/001100
action, fromsaid first airflow channel (50) to said
second airfl ow channel (60% once a pre-determ ned tine
has el apsed from applicati h of said suction action.
24. The nmethod according to any of the clains 19 to
23, characterized in that said inhaler device (1)
25. TARPAdtESS AcdBRALGoShh{®f(thd) cladvisNBo aclo4e chatttbtésided in
region for receiving a dose container (14), said ‘
that sedthdesicompt issiacturie(4Q)rhdringsae prisfoudeli(Ad) shreugh which

i A1 0014 00] B 058 HOR AR Pl e

step off a body (10) of said inhaler device (1) and a dose

AT b Pt EL 38 S B B o
apart rfﬁ&h%iél]aq} ao&%ﬂﬁya&@h@o&&ﬁogﬁiﬂﬂ cbhin@8fiEeb Bnd closing

. the novenent of said novable slide (13).25. The nethod
said agcovtlet g4k rthy of the claims 19 to 24, characterized

AR SR B U0 b0k BB cloing

elemenbBOpbeswsen avedd sapah positodn iy whish satbinleesclosiag flap (32)

i corgie e AR, 850 SUShlnih IHT e SLaT L R, 22,
23) cdrdfbctéd do BaaH aRANPOSIrflbANCEARRECIED) drd 8BtH eldxeidngosition in
said air, outlet and noving an inlet closing

: : : 24)
whicky $aig q19§9ng;8ﬂad§§w spaged apayt from spid aaginlet (e
(30) between said open position in which said inlet
closing flap (32) is connected to and closes an air
26. Thd rtethdd)aaubrdmgl t@ianyi ofl thte clpshemq 24 23 ZhAdBcterized by:

.connected to sajd second airflow.channel ,(60) and sai d

IRPRE BoﬁquPX?artf%cmt%es%?r&Pé}%ggﬁl |dgsitept material (45)
into saRP@eSicaRAt kthicWrequd).air inlet (22). 26. The nethod

according to any of the clains 19 to 25, characterized

inserting a renovabl e cartridge conprising said

by:
. . . : . : .
27, AR LA 38 IR0 S\ A e by
setec2iihg ahareast ef sarll deypiccaal entterjala(4@sto prosidieda minimum
s o554 TP B Bba Aot SRR 55 o AP EUM i imratr
devicd (11‘)59 of said inhaler device (1). 28. The nethod

according to claim27, characterized in that said
sel ecting step conprises: selecting said mass of said

25, TRRIRN FEGRAL L 40k O A R0 16 N Kicting
step cohgpdsed:ns 19 to 28, characterized by: closing said

uthpiece (1 1) and said air, inlet. sy m (21, 22
S st hra dedriant HeetiafFoh Bdin dfanee from
abouttjr]rgttosgj,(qndggig:_cant material (45) is not subjected to
anbient air and humdity between rel eases of doses.
29. The method according to any of the claims 19 to 28, characterized by:
closing said mouthpiece (11) and said air inlet system (21, 22, 23) when
said inhaler device (1) is not needed, such that said desiccant material (45) is

not subjected to ambient air and humidity between releases of doses.



