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WD 2005/ 025550 PCT/ GB2004/ 003935 -1 PHARMACEUTI CAL
COVPCSI TI ONS FOR TREATI NG PREMATURE EJACULATI ON BY
woeLhIFHFSRY | NHALATI ON Description The present PCT/GB2004/003935

invention relates to inproved_fornulations for the
treatnment of 5 premature ejaculation and, in

partic el t pT td
ot o JARMACHITICRI CONPOSITONS EOR PREATING
pr enBREMAJUREIERJASGHLAKION BY RYLMONARNMHALATION
anti depressants may be used, including tricyclic
anti depressants, such as clom pramne. 10 Prenature
Dedkdipuloat i on (PE) is the persistent or recurrent

ejaculation with mnipmal stinmulation before, on or:
Thepseseny ingepten selaies tatmprovad foperlatient far thatreatneqtnt

N L . . . e aht

prBB BTG AP Ind i PRSI ERROR o

antideaedshagusnidlpnonarydinbilatict fenabatia prefmatws wjddulation.. Various
exi sts for which treatnent . he .appropr.iate.. 15

TRI0 KEEF AT PTRITARS B DA PobL ior Re e p e AHEPTRs A

Suéﬂ]gg)ﬂbﬁﬁﬁ}anﬁﬁ&_i vities during the sexual cycle. The

normal nal e sexual response cycle is divided into five
interrel ated events that occur in a defined sequence:

Pr%#g?tu%g ggg{lllgggh gng}E]FsJ t8& lﬁle?sﬂtgﬁ]ﬂ or I%E%r?g%q eﬁ%gﬂab%/on with minimal

aculatron is co
stisauigridrhiedfoee, ionner shatthaftexf pddeerageniahd/befaredhe patiest (@8
a result of ,a spinal .cord ref‘jh][gﬁ, akt hough therfe IS
Pagirg) WHEY Hhe ARPE2VBRIAPRYCS Wt Bitispy 2ot Bresse for concern,
bufEhiffié fHbbREn boMRY ¥fvte FMAuPHIDS ASHBRuncEBh SIS R rh Sisually exists for
associated wth the secretion of semnal fluid info -
whigls tisgtmentitesy be apPiioRrigtea contractions of the ‘ampul | a
25 of the vas deferens, sem nal vesicles and prostate

smooth nuscle. This is followed by the second phase of
Mebepeksdl ctimuflatidmecandid ¢ladsifiddid dotding by fuddimnpbeaityities during

t he utside. An inhihitory,effect on,ejacul.ation ds
the RER D [ AR Sripal SepEitn Sl dviadd 1S o2
in @I D& $8dtAechint D RefidPigakice: 8Bidd) eNREBR] ejaculation,

devel opment, nen are able to control their ejaculation
orggsm gad glgiumescecegr 18, WD 2005/ 025550

Ejaculation is controlled by symi:athetic innervation of the genitals and occurs as a
result of a spinal cord reflex, although there is also considerable voluntary inhibitory
control. Ejaculation involves two processes. Emission is associated with the
secretion of seminal fluid into the posterior urethra via contractions of the ampulla
of the vas deferens, seminal vesicles and prostate smooth muscle. This is followed
by the second phase of expulsion of the seminal fluid through the penis to the
outside. An inhibitory effect on ejaculation is thought to be mediated via

serotonergic neurotransmission in the forebrain.

In normal development, men are able to control their ejaculation by the age of 17 or
18.
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2 PCT/ GB2004/ 003935 A spectrum of ejacul atory

di sorders exists, ranging frompremature ejacul ation
wohoa@ughssbo absence of ejacul ati on. Premature PCT/GB2004/003935

ej aculation is described assthe nost conmon nal e

sexual dysfunction with an estimated preval ence of

around 30% This estinmate varies between 1% and 7596

dependuﬁgzon theﬁgopulatlon and.the 5 criteria u
A specttieshi afecirqnlateyrHsqrp e SXiatsy BRGNS HOTEPHEIA I T

1QGh Poemeﬂésgf SeLIINGSh. PP RABIE &5 RInftnAt i0f-ARd as the most
pet ent or recurrent ejacul 1Kt on Wi th m nimim
comifoahalktserud] altys fonctidmwitbeo mssrriaea‘cbpaevalapcmomroshd B30Vy

after penetr ion a Le.the rs S..I
Thf pstpel Yocaisntse T 1203V At s 5 erhEP ORion eFbfie
amQﬁHu&éw§§dgﬁﬁ%4hé¥diﬁﬁﬁﬁﬁ and can place strain on
rel*ati onshi ps.” Therefore, an effective and reliable
treatment of PE is - highly deS|rabIe A quantitative
efi.nj.t 1.h t I,
ci%fﬁ‘%‘ eﬁm&lgggm{s{ ta ‘ég‘%ﬂ Egéedﬂ as am QEQE%S%%QQQM%%a | e
"pérbietens DE F6CER At @facﬁ]ﬂh&ﬂi wétht narisude sexguabmmdauprmhmﬁe:curs

eJacuIatory d erson ‘i nsi dered to |
befSiertaR of & SR ALEs B OoT AT perer (Be PEEOTSE g snd in the
abEJn%Er%tf%ﬁst@h&Cwu@&" OPhC&dhddfo BY:S EAlse Gl Qeﬁldlétfbsﬁ ahdkgn place
neur ol ogi cal abnormality, 20 acute p YSIC&| illness,
strplhy@;l ed#tlcprrﬂhmw Therefnee: pnchicsdre and selid cotreatprent of PE 1 is
hi Qgl cal (distress, anxiety, deficit in
%ﬁicﬁosexual '

skill). Primary premature ejacul ation
descri bes the'condition in someone who has had
A MR EE%BH etheQHﬁ:%agﬁal XA 0S¥ DRIh B FEne ‘(ﬂmjﬂaﬁas
econdary IS a sequel to anot her condition,
alsexizaepl wsed me @nleklépehyls faemiblothe #Eesment pf m;erv@papgsjd@segned to
mﬂﬁ’?‘ﬁ‘g‘ij ggﬁ.rg?tgﬂ/ gelfa}z] gmetaggnagtc%rg%de:beem dhav% mtature thculanon if
the ORRL i6 <60l eebad. | ity, |ack of |nh|b|tory effect of
the serotonergi c system and superior reproductive
strategy. 30 It is believed that ejaculation delay is
¢id ﬁl@dﬁ%@ aft M &fol Wieal Th thd‘r@ Efrol SBHAE bt
]hgggg%?aféh wth gkﬁf%ﬁ?%ﬁégkﬁn on. %ﬁ &%pothe3|sed gk
acuteaphysml HldEss, rpéamlgalmamsmsshmp@plw«ryéﬁ cffesh @f t he

SHISC L ERLOL, Ol INDOLELOG Lol exut T | BAHA Brdifirure

e]aculatlon describes the condition in someone who has had symptoms from the

onset of sexual expetience, whereas secondary PE is a sequelae to another

condition, for example erectile dysfunction.

PE may be related to a number of different factors including a hypersensitive
nervous system, penile sensitivity, somatic vulnerability, lack of inhibitory effect of

the serotonetgic system and superior reproductive strategy.

It is believed that ejaculation delay is related to 5HT),¢ activation, with faster
ejaculation associated with 5HT),, activation. It is hypothesised that low 5HT

neurotransmission ot hypofunction of the 5HT,. receptor or hyperfunction of
5HT,, leads to PE.
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3 Treatnent of premature ejacul ation can be divided
into either psychol ogi cal and behavi oural counselling
wonoaroassso her apy. The forner can take a nunber POT/GB200¥03935
but all are centred on the_basic procedure of the
stop-start technique. This involves 5 the man or his
partner stopping stinulation and squeezing the penis,
proximal to the frenulum at the nonment inmediately
“before ejacul ation. Used in a graduated fashion
TrabAbhd &%?L%Iammcma%hl @A KRNEviaedife eihtNpdhbMBical and
0

interc se this technique has, high initial success

' belfagtrgabgouaselling gh drug thempy. diuel formengar takpe mihesiof forms

af.ter therapy.te 25% 1 h K . .

ool sl B oA T T 8 SPURLREE Thi e

theSinas ok &lid Prtner NbsPping stifialadan layd wqudezingsthd qreaisy praxgmal to
the tricyclic antidepre santg such ' '

, s. cl ram ne,
the,fppyugs & thegnersnt ymipegiatal SfH’f?elf“é@étb?‘br ‘?fg]?)&) thh Sﬁ%f‘ated

fashtdP §t9ﬂid§ wihE WisalBatidBEEL pﬂdiﬁg QAT i e $81c BB this technique
activity~and effecting a delaﬁ in ejaculation. 15

haPhighyinirhbuaese$ 007518 0mgh ¢his shayrdqstiaaioner therkydasysfter
hto be Egéective in delaying rapid ejaculation in
BAAPHEY 2Bt al. (J Ain Psychiatry (Septenmber 1995)

56:9, p.402- 407). It was concluded fromthe results

of the study t$ t cIongr mne is effective in 2 culats
Thergaierd BURPES of GRGFHE G ST IRNBISIS &¢ PRUPRErg siaculation.
MEAEELAR! A%y SFuALa sAMh AR id bRl HEONHRI AR tidRp JeSaRed, is@eh ad T
was al so cgn3|dered to be a cost-effective chronic

clothiprapinef whiched e cetrilytvie thesSHTA aspcepsorctosinhbityerefonin
assgc
a

B8y Prlllohile 8ok a%h%gﬂé § 800G ol BEEPLA Bllcutation.
uch - &g Spontaneous or gas anorgasm a, a
ej acul atory pain. Additionally, there are a 25 range

of frequently reported si.de effects_.(>10%, for. the. )
Defapra JPTRaIof 20T i B4 CKoGRPT4REF G851 ESEILE b alfeeanglerios
rabRELHAIMbAHYARRSE, Re 2B (PElLiA POycLEARS ISePadnhidt, 19965}156:00p.402-

I si'on, nausea, drowsiness, headache and di zzi ness, .
40Mpr Kt Wassceticurladefspmethe rpwdts aftthostudy shatedomipramine is effective

. Ser QL oni.f 1L . .

o BEM RUBHBEE s Mt P Ince ol e pund.

reldtioadiipnaatikfhtiand Ipassodes tomsidded itd be tarcde effactive) chrphic
of these active .agents have been found to be

theranydor seletRd BAEEUS  ng a delay in ej acul ation
followi ng oral adm nistration, although there is

general |y a significant delay between adm nistratjon
Thixe dre gids effsats saperittngd With the05e@isipypipramine in treating PE, such

as spontaneous orgasm, anorgasmia, and ejaculatory pain. Additionally, thete are a

range of frequently reported side effects (>10%) for the oral formulation used for

re

antidepressive indications, including dry mouth, sweating, constipation, blutred

vision, nausea, drowsiness, headache and dizziness.

Wortk has also been carried out with selective serotonin i:euptake inhibitors (SSR1Is)
such as sertraline (Zoloft (trade mark)), fluoxetine (Prozac (trade mark)) and
paroxetine (Paxil (trade mark)). All of these active agents have been found to be
effective in producing a delay in ejaculation following oral administration, although

there is generally a significant delay between administration (by ingestion) and the
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4 PCT/ GB2004/ 003935 onset of the therapeutic effect.

At present, none of these SSRIs are approved for use
wonodsreesssong PE. Some early work has been donePeiridB2004/003935

al pha- adrenergi-c receptor bhlgockers, based on 5 the

hypot hesi s that the synpathetic nervous systemis

responsi ble for the control of the peristaltic

-novenent of sem pal f] uid. Fbmever
Onsebgfrr% ﬁ&’é{iﬁl’n‘tﬁﬂc ePHR HhbRFoset AT ST ot SProapd for
use et al. (IntJ Inpot Res (2001) Feb;
(1) 4 5) conducted a 70 random sed, doubl e blind,
crossover, conparative study in 31 mal e patients Wi t h

SotBﬁ g?’rg}s%ogk CTgeerﬁnSéo dé/ wﬁﬁagp a%g?r{er hg rgéeyt&r @lm:kers based on

ram ne

theypdeteis ﬂhaﬁﬂﬂ: styh@atlﬁdﬂid&ﬁ?.ﬁﬁs&@hﬁms eespoﬂsmbilenﬁ)rahe control of
4-week treatnent period

a 2-week shout period.
theprsistaltigdamemenh g Wkﬂ@é gi%‘f'?‘gﬁrsquré e dopigg tegtmen
had6d %r&téﬂh"é‘ﬂ&?ﬁxla LLGAUr se and not nore than twice a

week. It was oncluded that orally adm nistered
cl om pram ne, sertrallne and paroxetine denonstrated

RS T AT Rt R e sseabiag

rarfiRIIRBEH, dosBledblidd)erdbsoes, Mﬁﬁp:&ﬁﬁﬁ@btﬂﬂﬁﬁh A tolmlerphdentardth
IOM/lnC|dence ‘of side effects

ed.with the
prigeasy Phuobiae sEdiicHpiyttedy VGrfhéfF’iﬁ"Bb piPiRspmine, sertraline,
pa%ﬂé@h@ssﬂdxs.ﬂm pr| t‘ﬁu"@éﬂeezgtecﬁht que) diﬁ'}h%sz?d PR Meeatmet period -

new products are also currently under
withew étmkewns;hounptmﬁ fiche drapowerd srikministeneyt orally some 3 to 5

tor-reu ke i.nhi bi.t or
hoélﬁi g‘@fg’ﬁe Blpanisd, elgﬁ]ﬁfea %td a5onT %r{'”; ﬁ%\% g&lﬁg%ovf’e ISR ne
conGhidydl didt@islly é?cﬁninhmﬂedd:ldiﬁipaarﬂm sataialiad hed peroxetioe

use of toplcal n thetic cr ied to the
degranstEaisdriosmpatebip e oy ohith el QBB uT Tuig ppgefficacy.
It ldvsag aQB Buhd Qﬁjﬁ%e TBh Yendah@BLIEHE tHRAGUPO 2D a8 laedd M thnild

tested. It seens that analgesia is maximal 2 -3 hours
an@flpwrma:gpnm:af #ide effnets vehengompargd Zfl‘lhdbﬁs:oaéﬁéﬁ‘éﬁ ng on

tio e [ 0
d&%ﬁ‘ﬁg‘[ﬁ‘?gg b m:ﬁ 8ab eagléer Q%%Esé gé%? K&hgf etrt%(ljf Ills&t.tk@ed above.
i nvol ve oral adntnlstratlon of the active agent

Whi Il st this is convenignt, as.oral q$sag§) f%rnslqﬁ$§
Apygnbesof FEPr ROSHRESTE 218 PHEBEY PRAL 197 RPARFHbits b9
ddpokeBnQla HPr2002 3ol ke IfBRAANS 5PAI%Eetor antagonists and

5HT4 antagonist, and novel fluoxetine formulations.

Limited data are available for the use of topical anaesthetic creams applied to the
glans penis and penile shaft in association with the use of a condom. This
treatment has not been formally tested. It seems that analgesia is maximal 2 -3

houts after application and lasts for 1-2 hours depending on method of application.

The vast majority of the drug treatments for PE discussed in the prior art involve
oral administration of the active agent. Whilst this is convenient, as oral dosage

forms of the antidepressants tend to be readily available, this route of
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adm ni stration provides a relatively slow onset of the
t herapeutic effect, even when the oral dosage forns
waneosfoasssol at ed for rapid rel ease of the activecagm04/003935
Al'l the treatnents discussed briefly above rely on a
hi gh degree of predictability and 5 planning of
sexual activity because of the delay between dosing
and attainment of .effect. It | erefore i m of
sarfie o B o RREROIY Hogr et B PedpSadl Rl Sen when
thelJr8N@GS4E€ fRCAit binDilatellifoN1dpad réledsa pif dhORSBie 4knt. he
- desired therapeutic effect wwth m ninum but adequate
duration, thereby allow ng inportant spontaneity of
ASEE Wl HlsGYoBT AERF AL DRy NG BE Fores of predictalyy and
plaRnfgesfatekyal attidtyohemusewf thehielal mywten dstingtadegaigment of
fol | ow dninistrggion. | n _addi t.i on, the gresent" P
effpcty dhts BREIPERRBmE P Biowt TRatSR qb PETRAL preatment for
prdh REHEGhENatiASRichHa6d MpidrorkenBf e ddiRek eutic effect with
treatnments di scussed above. It is envisaged that, this
mipinghn bs adedviats deraignnetebyfallowingimpriant isportanpigh of sexual
. hat t he. . ' .
e Y e g S R T i O
Préferdbls thabset lvdkk benbhest inkhattahheusiollowedd sthimistration.
associated with the adm nistration of clom pram ne,
such as spontaneous orgasm anorgasm a, and
In GHaRHENAHRY Prebait inva¥ionRBsSIiRkE o hPsid itBé silde \e€feyts frequently
unpredi ctabl e nature of oral route netabolismand so
asyociated, withsomesafi the dnpynatyentemeptietispysekainyea Lhisrenvisaged that
C odi ; e b ' . .
e sl R Bacon, 0, (BaEnfllc Tk of the
thadpewmicigenethapbe admihinserad éolechieatiesameghhapetti@pffect. It has
caonti nuousl,y, by .chroni c dail osing. Accor di tg a
sl reep BEGHT Rt Y e <pPES Ao O R Re erioeeioh bF 2

OB EBERY bidhds spRnENFPAS bidaOmS aﬁ@ﬂ@ﬁhi’ii, BEd 8faculatory pain may
ant'i depressant are provided for treating premature )
beeglugctol the irelatTR]y gaprrgirdrRleingHEr f iosH, rovty wetpbalispgrand so it may
SISt Adi® thdh B SRR 1088 P5e diQabIREn SYOL£2RER iR ation. |
b%ﬁgg%g%uct?%ﬁ in, Eiéggéfféhtg norﬁally associateda o8
Wth the adm nistration of the antidepressant. It is
.30 ecj al.l,y,pr.ef erred, that the ¢ 0sitio 0
siff sBEfk ShAVRHR Rabetali Bt A OferGiPashl LT Be fhaldlfiered on
ad NRrRpaed" kasif fAkér, thah ebatiuahslfWythrbhidalailp dosidgand"”
adm nistration only a very short tine before sexua
activity. The speed of onset of WO 2005/025550
AE’SS%S@% BQ4QP3gRe: 8f 1RO LB aRRHHdn, BELGHarh@EedRS]
conposSi tions of the present invention is discussed in
canpedigonse@ngptisiighmantidepressant are provided for treating premature

ejaculation by pulmonary inhalation.

This mode of administration preferably leads to the avoidance of, or reduction in,
side effects normally associated with the administration of the antidepressant. It is
especially prefetred that the compositions of the present invention have an
extremely rapid onset of the therapeutic effect, thereby allowing true "on demand"

administration only a very short time before sexual activity. The speed of onset of
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Anti depressants are drugs that relieve the synptons of

depression. They were first 5 developed in the 1950s
wanwshasssobeen used regul arly since then. The soTaH2b@h03935
“tricyclic antidepressants (.IgCAs or TCADs) and the

sel ective serotonin reuptake inhibitors (SSRISs)

probably account for about 95% of anti depressants

-prescri hed The sel ective serpotonin and nor.adrenal i ne,.
el BEEOIREC CHSFLCE SRRy T £ Byl igRHAg ARt in
gre@ftiridéeq pasaNt s, but they are not yet so w dely used.

10 Antidepressants are used to treat noderate to

severe depressive illnesses. They are also used to

Ao YOI SRR AL ARG 57

e use
deptoptdinnilie1950s amd bavediaen wad iregnlaisanceten. Thelso-called

iR R AEAEP AP L 13 ool DB Fed A oaP e BTk

inWiB#t8rsV@E RIS %§Mﬁ{r@&bﬁnbf&rmt bbe, UMﬂtm_éPrésyzﬁﬁ§ pBscribed.
anti depressants. There are a nunber of different types

Thefseleqtivel eproteiannd aptagsenaligetthepieke infdbiters (ANRIs)age @ newer
t he | O\, I t ies.. 2Q: . '
R e S g Rt R S N,

i mpram ne, |ofepramne, nortriptyline, amtriptyline,

desi pram ne, dosul epi n, oxepin, tri.m pram ne,
AGiSRERTRES ks S000 S MAISENE 8w i HRPEpTIRS linesses. They ate
aldPhdeRdBlRIp (RNIYRIASRL of BERRE 8RR paRicQlttatiy #ld HSsessional

qui nupram ne and fl uphenazi ne; 2) selective serotonin ..
prablémroThdy &rralalyecbe esgpttaibeln ReemIE FatschronR Rain, eatigp disprders

5 v q j 1l ae G i nin

o SR E AT P s ek 2 a0

, SucC opram

amtlepieabaps are thbhgloxetwork, vaky comsiderably, bepacaxidiei vagious types of

c] ovoxam ne, fenoxetine, ifoxetine, viqualine,
ansidsRresPaS-and sertraline; 4) selective noradrenaline

reupt ake inhibitors (NARIs), such as reboxetine, 30

desi pram ne, oxaprotiline and nelitracen; 5)
Thereade emambes of dffesentagpes af artidapsersantadirpyapd daesg fend to fall
. . ...Sibutram ne and mrtazapi ne; WO
m%%@%%%@%%ﬁbM/ 003935 7 6) nonoam ne oxi dase
1) nhi tridyolis arftidePrespgnts (EGARYs o€ CAsprude as clomipramine,
. tranyl cypr.om ne, brof.arom ne, .clongyline . .
imip 5 éiﬁrar,m%’ 8P5%P&&nep?lﬁuln g%LrCHéa’, desipramine, dosulepin,

doxepin, trimipramine, amoxapine, trazodone, amineptine, dothiepin, iprindole,

. opipramol, propizepine, protriptyline, quinupramine and fluphenazine;

2) selective serotonin and noradrenaline reuptake inhibitors (SNRIs), such as
venlafaxine and milnacipran;

3) selective serotonin reuptake inhibitors (SSR1Is), such as citalopram,
escitalopram, fluoxetine, fluvoxamine, paroxetine, clovoxamine, femoxetine,
ifoxetine, viqualine, zimeldine and sertraline;

4) selective noradrenaline reuptake inhibitors (NARIs), such as reboxetine,

desipramine, oxaprotiline and melitracen;

5) noradrenaline and selective serotonin antidepressants (NASSAs), such as

sibuttamine and mirtazapine;
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sel egil i ne, tol oxatone, viloxazine and phenel zi ne; 7)
l[ithiumsalts, such as lithiumcarbonate and |ithium
woi2005a08550 5 8) GABA potentiators, such as val pCoiGB2004/003935
acid; 9) thioxanthenes, suclyas flupentixol; 10)
tetracyclic antidepressants, such as maprotiline,

| evoprotiline, manseri n and 11) further agents
-whi-ch ma

t fit t d, cat i es,
6).eucHronbaitp P R okn MBEARH s 1 Bprshimde | °°
trafIBFROEIAE broRRSHine7 tloe %ylﬁléh%bﬁrb{bid%ﬁi niflamide, pitlindole,

ci_ anopr am ne, denmexj ptilTine, dibenzepin, di net acri ne,
selwmﬁpmn@nefmaawwe pheselemsxani ne, net apr ani ne,

fl
) oxi p r g{ﬁ i a‘[‘ﬂ%h 2T ARA (o tﬂlﬂ?@hﬁ& iR i@l | 0zane,

pram sefiptiline, teniloxazlne,
8) ti aﬁh@BAqﬁqtemtﬂﬁteﬁamdh andlprefcaidione. The term

ant'i depr essant s, sed he ein, may also enconpass-
9 ant ﬂb‘Qg 11?,5’8? ﬁl i ch may al so be used in

10§ he t&eAmeRd b r&fsaﬂta &y, 25 mtprbmﬁéméve@mm mianserin; and
anti ps chotlc ugs i ncl ude, for exanpl e

1)gari geghetregents whnc rnperYommZﬁtrieto the pblogp erentionstl categories, such
Q
o BRI BI Bhor B, i R RHEIEALD st
Clahlﬁltﬁiiﬁl}ﬂbﬂdﬁiﬂé}ﬁptﬂlﬂm ldﬁidndepmpdmpaeadrmee etopptlﬂohd: afzzcsie:mne
mazi.ne, risper.idone et.i.api ne, am sul
e o Y PR DG T ERAEH Ba TR L PR irasiaf oxstlozane,

oxRtipRARRLHSa m“@&u;?éhﬂeh&nﬁgﬁé/ﬁﬁ@ Rakn ,k¥RAaciarandl R¥SRMone.
of “anti depr essan for exanpl e, ri cycl iC

antl depressant s) may be used in the present inventi on

1o e P dé \. h d
The ea%%gg CS%AQ |§l(s)en bve (alfl%r HE)?%:SS aﬂthSYC otic Tugs

: w]ﬂl::b mqufeﬂm behpsed?in uhay.oaip@mdoas of ¢lak pr):setltelatrerRE)n.l uabne

‘S’G’ of . t vent i o t.he an ressant,
“HFJBEY gs[ ’F?é 5 fﬁ‘f"F‘B §P’é’r‘t erqrpromazine,
2 RIYPHERLES Sl%ﬁgpmzoﬂﬁiﬁ'hﬁkﬁg sBIpLEdY, pe elnaﬂile { fi€phenazine,

abovenent i oned tricyclic lgents S are t he capa ility,
hadoperisel, mqrn&zm(epﬂr&wm; eROMEPOIREZIRY, pimozide, oxypertine,

p1§§{1§‘£#€i RO D, El}trﬂe"nd%ﬁ% ?\hetulaﬁﬁlgl, %%isgﬁ}idec tﬁﬂ@n%ééaﬂﬁéf

e severi ect
pmhh:bbg:atme,t:h&epiegraaé obdnzgpuet i on and t he extent of

the anticholinergic effects. WO 2005/ 025550
PCT/ GB2004/ 003935 8 C omi pram ne

AbPof fhOiKuven] chitiodedgipy loa klaaeds-dirpidepret éuntsd (fdi leysthpled
di benz[ b, f]azepine) is_one of the preferred active

triggeli 2ntifcpgessenteymap pe ssed in theRratqns invention tortreas OF. cWhat is
398 My MG RAL D ApIRBL R SR M oRALLRIVE (FRRIERPIO M mipramine)

may also be used to treat PE.

In one embodiment of the invention, the antidepressant included in the
composition is a tricyclic antidepressant. To varying extents, all of the
abovementioned tricyclic agents share the capability of inhibiting the neuronal
uptake of norepinephrine. That said, these tricyclic agents may vary in the severtity

of their side effects, most notably in the degree of sedation and the extent of the

anticholinergic effects.
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properties. Like other tricyclic antidepressants,

clom pram ne inhibits 5 norepinephrine and serotonin
wopbt@kesismt o central nerve term nals, possi bl yPoy/GB2004/003935

bl ocki ng t he nmenbr ane- punp -of - neurons, thereby

I ncreasing the concentration of transmtter

nmonoam nes at receptor sites. Clompramne is presuned

A e e R
dibeas bl PR} i9\6ne 6f faNiblettt Abtivd igendChitdlin the present
neurochem cal mechanismis unknown, 10 but

mV@Pt:}ﬁilpr i wicyslic agrat bagbeth antidEpiessass pad entirohsewinnake
prdaq"eé:o 2 ik ottﬂexl}'f'lc %}an[h ﬁ@[]gressgl nER)Erﬁ q'ﬂﬁﬁ@llﬁlﬁbﬂgpear S

ave a m ve e f ect
notupligdplirinierandl deeatioatn wgakdiata nmtetl)uecmmmmmﬂs cpbtmhly by

R R GHC DR aR P BB S AL LRLY APEFIAH fifcragcgntsaion of

traR5RREr th 88oathineh aBifcReptOP FIGdIS idlbshi I%Mmﬁ@ [§Epr‘é§uﬁuéé tSif#Rience
effects. It al so has weak anti hi stam ne and

deprestion ap tveshl a3 qhsepsistetdndconpiliy s bebpriousrthrpugh igs effects on
segotgtgl?& ;ﬁ &tﬁo@?ﬁs@ﬁgéigﬁ eﬁlet'ﬂ: ?B%ﬁé)tchg&l&? Enee%hgrﬁggrlg ﬂgknown
an er

rugs acting on t
bug| dlombigharginieiska padifyeotinhibitt sesothear neupmte iathdughais be

. cardi ac,.conduction. 20 C o [ erci gl | .
i SPEREHRS 15p APBTEORAR ¢ HBI Gt s aaes FGece which may
belelstul 3h SRR tinl tAE ahRiety?éomPheik o?t%ﬁ&c@émﬁh@ﬂhg Héﬁi!e@ﬁon

or ¢l om pram ne hydrochloride. Absorption of

clomipramine is reported to be rapid and conpl ete

0 k

S e R e v
propeiitias whiclogeursporikitde fdraomee dbitd sitle feffeatst Bralso Basngéak

aI dose i.s 25 appr.oxi mately.21 ho alt hough
B e LS REORYPED SRV e ranrsve fifesh i,

pd}&hﬁnés iR dffdce ofhoddpdkplhrial aA8Wiked @ugOWLgy 6h @he CNS, has a

adm ni stration. Wilst clom pram ne has been shown to
quseidiser il ¢ffection thedpstpgdpmayyupeiprasiiag seaductiony t j ng

from about 25ng, the onset of the therapeutic effect

of the drug is 30 relatively slow and this does
Cbna'peminp ﬁmmlansreiaity mﬂal@leém toy farireo§ pob kablets toy capsules,

ual _int.er her doses of cI om ptani ne
usfify FompbRbik ith 28750 ot T4E SR Rlchup BIRER o QmieBidt
}ﬁirdaaleﬁﬂé‘.CABsorﬁﬂsﬁ oﬁEldMipfdmmees féplogitedabtbeotaplid stdreoraplete
V\,hl ch can be seri qus. 005/ 025550 PCT/ (B2004/ 00393
"’dﬁ’h‘ﬁ‘ﬁ(ﬂfaﬁ’é’é Bhs’eraé?ﬁe uwvrlle Pegk some tvphonssaftersdpsage

bM&ﬂ%hﬁﬁwu{iaMﬁr_P BbR¥ccl¥S: Thé phira tnfe1if! J;&Q YOl it okAl dose is

suggested in this patent that the drug ma
amumumastle 124 chourgsdthphgln tigagtiveuhetgbpliteglesinethoiigagiprgmine has

2 hAESEXHA oAGLWRE P ndtE Edfidwing St BdinfiBeation.

Whilst clomipramine has been shown to be effective in treating PE with oral doses
starting from about 25mg, the onset of the therapeutic effect of the drug is
relatively slow and this does present problems and can destroy the spontaneity of
sexual intercourse. Furthermore, doses of clomipramine of this magnitude are

associated with a variety of side effects, most of which are mild, although some of

which can be serious.
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5 evidence provided to support this claim There is
al so no disclosure of a dosage form or node of
weadmsmisisnat i on which is likely to reliably an@8CT/GB2004/003935
reproduci bly provide such_g_rapid onset of the
therapeutic effect in all patients. It has now been
di scovered that antidepressants are rapidly absorbed
fromthe lung 10 and provide an extrenely rapid onset
of their therapeutic effect. In fact, the onset of the
On HbRLAARIEE bf cRhliffimihe 16 kI PEIANbEM basked iRl 08 No.
pul nronary admi nistration than that obsServed follow ng
6,495, 1i4- a@hﬁ?ﬁgh it i yuggeed imthispatentnthat the diugenayeheadministered
. re.formul at.ed..for fast. rel ease of
tess 18 30 slslee BotefS oA TSRS P HET S5 28R Bna
evideha¢ ptévadahmusippokt i cldenr Thems ake@isl distlode 0FQalosage
sexual .d isf nction, when sai d dose is adm nistered by =~ -
formp erfBRdE OF PSSR Taich & kil Iuasliebly s8epeaductin provide
such Q%aﬁiascen%epspwectﬁémpxu&@@ffgmﬁ elithiefyai | able forns of
antidepressants, which are intended for oral
adm ni stration. 20 What is nore, it has al so been
foun hat,.admi ni,st er | ant'i depressants b nonary.
1t o {08 i R T R A PR O B rb B OB Bidhung
andgheritecakixteidy ppid oheet\WTithéir PHa¥pdei dffect. In fact, the onset
xceptionally fast aonset  of theﬂﬁ her apeutic effect, )
of e Ehérapetiin ¢Flastiis SighificRRioHEtes el FENRO B AdHERisration
thaf WRAIBLEREd 8BS wRlyl TNl tQtioh UF 188 Al 1iidCeven where
plasma. This is in contrast to the pharnacokinetics or
the ttaldetsragé Formydatied ifor fast telome rdhetdivsingent.exhi bit a
relatively slow onset of the therapeutic effect and a-:
|l ong presence of the drug in the plasm, presumably
Additienlly, ithieasrivien fguad dadt thbatiopht 6NantideprbiBatl téGuired to treat

Advant ageously, it. has al so. heen found that the_smal]
sex géﬁs{ﬁ‘ﬂ%&ﬂn éﬁﬁ%@ﬁﬂr g%%edﬁ e?%stamﬁ by Bylpenpryphalaton is
g ALAMBAIYalleh BRd PiHUbsRD Prdvied B iR 8intHNAfIAAL £
SIg'offset ofateh_e eff'eect ° (g? o&i de%'sby. the rtgpi dri seofnﬁs of
antifleptespims (rehigl arceintendeddar ofadladovieigtrbtionhe rapi d fal |
thereof) observed as a result leads to a reduced

i ncidence of side effects generally associated with
Whiah#s mdrs, it sis radstol lngencfountehair adysiniskéririo anidegeqpsans byt S

are assocj ate 2005/ 025550, PCT. 2004/ 003935, -1 .
Pl FERABPD Araa 1P SRy PETEAl Qg A Sactc profile which

proidReRnNREEp ticHally TNt dhs el GlGRFheRAbbutic FE&SvitlShLBort but
ef fects_are generally thought to be dose-dependent, as

suffeient ard gitable dvsakien and subbeawsnt fastipliminationtafahe girag from

thet;hg m@ni"hig OIS sP to mu arm%gﬁin§{igseo {hfee Cr%? g&%inqgtered
redsuced or avol ded altog er as a resu o(? ¥1e

tabjrus whithrexhiteltrh mélstively iskow ofiseit foff the dnirhplapicadf@antfd adéng

prers)ézgc\élo e Id:r:]1.1gt ﬂleth%rpqgs%%, plrgsvu%g]}blly dize to the more gradual absorption
of the drug.

Advantageously, it has also been found that the small dose of an antidepressant
administered by pulmonary inhalation ‘and the fast onset and fast offset of the effect
(provided by the rapid rise in drug plasma concentration, followed by the rapid fall
thereof) observed as a result leads to a reduced incidence of side effects generally

associated with the administration of the drugs. Most antidepressants are associated
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In accordance with anot her aspect of the present
i nvention, new nethods of treating prenmature
wej2easuksssbon are provi ded, using new phar maceuPCTAIB2004/003935
conpositions conprising ani@nti depressant, wherein
t he conpositions are adm ni stered by 10 pul nonary
i nhal ati on. Once again, these nethods preferably
.achi eve th [ t her apeyti ¢ ef f 1C
wid P By ol BEERChs ARDIR Whiinls, 8 mBl Bhdien, BE. These
sidaeffedBpie gasnillyl thohgh' totbeddseadepeyderagrs welk by Beinglinked to
Furt hermmore,. the t hods preferz;xﬁ)lr\%(l Iso.avo' or ‘
chiog{ordmiigision pithe apadenspysartss s thesesife FHEF yuayybe
reddcEYE B bide 8SROLIAREEH Mkt bR enAFMLRnaty Alrhidistich6F the
ant 1 depressant,” especi ally when they are adm ni stered
antdepitkssandcoopividgdtio thapreseftoigiventinn. of t he i nventi on,
the preferred antidepressant is a tricyclic
anti depressant. In another enbadinent, the tricyclic
In 3B¢drdendcesBRRhother 2épeet 6NMHY prbdirt inviddeiohShélr methods of
"“clom pram ne" as_used herein includes clom pr,arIi ne ..
treaHHg PEVBHIET SRTHEION teqRT Sef desing Be@bprmaceyHgal fomgositions
cog%[ris AV SR b &5 RhA D e ISt 4:8RbRidikdetohy C

I ressants | nclude those nenti oned above, such as

pulmbpagrmikdatiami prityl i ne and doxepin. 25 The

conpositions of the present invention nay conprise two

or nore different antidepressants, which may be from
Oh&Lagnad|Rhedeani&thols pidierably shidvdahe desifd thespelitic affettipuickly,

different tricyclic antidepressan or frogz)two or

: ts) .
bynrwe g prrapidioset ekdesetiacs of heenrskBrsraardp B5g RUlmegary
acﬂxﬁﬁis@atigﬂr eudiB S re, Witkettd A rEier U als6 QPRSI inQBRre@Educed

the present invention can al so additionally conprise
sidd bffect8that ey npaallyordgeqveatlyrsasiviated, wishtthe adinigistration of the

assist the treatnept of pre e e ation. WO
an}ﬁ%@fﬁ%’sﬁpﬁ’@yﬁg%% ﬁ’poaiﬁ%?% %Trﬁg&aﬂ di ti onal
therapeutic agents to be included in the conpositions

of the present, ipventi may be ong or nore of .the .
Areriing tﬁg’.nelf)m‘afé%‘ﬁehf’g PR, tﬁﬁ&ﬁfﬂ‘irﬁ aptideprgssant is 2

trRGERd M dpr USRI TRRGOH R SRS RRCat, thd BRPLEORStidepressant is
gepirone, "l ysergic acid diethylamde, efgot alkaloids,
clentiprinung:.- The ket Ycloiniprapynelmdsepd thetsin inghedes clomipramine and
1- (.4- br.omp- 2, 5: di net hoxvph . .
clorEgisP AR GoshittE, AP UEIEIN bacs AhPAR R Horipramine
Othezsfiabi, tricpdepmitidepanshntsdchakzphioskemedliosat s oy, such as

.ant agomp;ltafﬁr. ||ncel ;,InCH nge%rfganset ron, granisetron,

The compositions of the present invention may comprise two or more different
antidepressants, which may be from the same class or type of antidepressant (such
as two different tricyclic antidepressants) or from two or more different classes
(such as one or more SSRIs and one or more MAOIs). What is more, the
compositions of the present invention can also additionally comprise other

therapeutic agents which may optionally assist the treatment of premature

ejaculation.
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tropi setron, dolasetron, trinmethobenzam de,

nmet hysergi de, risperidone, ketanserin, 10 ritanserin,
woloemsapssse, amitryptiline, PCT/GB2004/003935

R(+) -a- (2, 3-di net hoxyphenyl 3+.1-[ 2- (4- fl uorophenyl)

ethyl] -4-piperidin e-nmethanol, azatadine,

cypr ohept adi ne fencl oni ne, dexf enf | uram ne,

The G854 T B5pe Y JeREATL! 91208 HANAREAcs of the present

mvﬂﬂi&ipﬁia;r%mnaen ﬂmteasfahbmolllowmga todrine, clonidine,
apr acl oni di ne, gua ci anabenz nmet hyl dopa, 15
1) anptreptaminagonist; H&&ﬁa@s Y EFONIPRr PHspLrOne, ipsaperone,

tias &Bﬁ@' ﬁ‘ﬂ%hﬂ ser 1etat3isd BefGRIRAP furig@@alkﬁbﬁeyé SBRBEIE2-N,N-

phedr ephedrin nmet hyr pheni dat'e
dlpmpmdmm)—tﬁaadhazbi(ﬂheompét 5—a1hyduhozmhqmel) 2-am1nopropane

tazol i ne net.azo propanaol ani ne
cisghiey PR 7 R P s a PR dBR e i aP e A5
megm&m@gr enol, isotharine, met apr ot er enol
t erbut al i ne, met aramnol, tyram ne,

2) hydFeseyen ABtaaaARisE, ndydiag Pﬁéanss%reﬁagreéﬁsquon,atpsiﬂcmaﬁmlde
troPﬁQS:BHa&J)l éae’tro‘ﬁ' E&H&% gknzamﬁbtxﬁu ?E&h—gle ﬂ?ﬁﬁfo‘ﬁl ’ketansenn

ornoterol, procaterol, salneterol erine’ and
ritquseniyy) dezapitrd, laentrYFﬂt)hdeéh)euqzé @medywpbmyl) irigt(ddi ng

hent o o azol i ne az .
i o Rl
dedlek fhBintige, fedfulaalifé EHhMrprdﬁﬁhﬁﬁé eﬁd mamzsrealn'; dil,

al fuzosi n, ,bunazosi n, tarrBuI osin, chl oy promazi ne
3) hal 66&%%&513 ag%ﬁgﬁdpﬁb&g}gn@g oga{ny}ea pFidstmine, metarammol

mlgfcﬁﬁfeaeﬁln%ne ?g@l&ﬂldmte' Ban®. ome Qg&ﬂe‘ﬁlz m! ;Qx! ol,

atenof ol , esno acebu o) pi ndol 01 rt eol ol ,
nmhptmgbmnethpmpbgtmgb, p@mp\hemel. gbrepnwhmw ol ,

ﬂ'ﬁ’ﬂ B{nlgzlg ine @D d]gg rm%e Rﬁunmp%lg%dﬁeg)‘gxfad raqnet?lylphemdate
eﬁﬁﬂmar @ipﬂiazo]ﬁi&; aétedhydﬁﬁbomhep@tyﬁmmmdxﬁadma&mhﬁe, 5)

adrenergl neur Qne kers |nclud|n bet hani dj
PheéblPF%‘cﬁ‘G }&f%@ FI0Gy PRPIRS; dORRIATIR iCRE ezl

13%4@{&&&31da59@may aneG %teﬁ!ﬁ@l gem@ma; meBdraminol, tyramine,
nzodi azepi nes, includin al prazol am broti 201 am

hydhoxyediphetpune deoduge Joesilozsh sthueapl dsabaring podsterol,
brg&ér& 9e%%%e§§f%m§$t%£‘oalz§foa¢';'ler81 9&1&&‘@&?1 ‘?%%)g%@éﬁféamd
prbpylhaﬂphme, m dazol am nitrazepam nordazapam

oxaze prazepam .(q pa eqazepam an .
Ay PR AR A PGS BSEPRIRGLC o PBFRIRRIRE;

toldzblth&| RSBz, Retaz 58S 0388410 CtrinRa Ad3in) b HRAAE, ergot alkaloids,
acet ophenazi ne, f| uphena2| ne HCl, perphenazine,

labetaloh| ketgnsean, m@p1d11 alfuzosin, bunazosin, tamsulosin, chlorpromazme

haloperidol, phenothiazines, butyrophenones, propranolol, nadolol, timolol,

pindolol, metoprolol, atenolol, esmolol, acebutolol, bopindolol, carteolol,

oxptenolol, penbutolol, carvedilol, medroxalol, naftopidil, bucindolel, levobunolol,

metipranolol, bisoprolol, nebivolol, betaxolol, carteolol, éeliprolol, sotalol,

propafenone and indotamin;

5) adrgneréic neurone blockers, including bethanidine, debrisoquine,

guabenxan, guanadrel, guanazodine, guanethidine, guanoclor and guanoxan;

6) benzodiazepines, including alprazolam, brotizolam, chlordiazepoxide,
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trifluoroperazi ne, chlorprothixene, thiothixine,

hal operi dol, | oxapi ne, nolindone, clozapine,
woispanssdone, ol anzapi ne and queti api ne; 8). alPpiasB2004/003935

bl ockers, including prazosifg _phenoxybenzam ne,

doxazosin, terazosin, carvadilol and |abetalol; 10 9)

anxiolytics including chlordiazpoxide | or azepam and

razol and g{% sno “21 nuscl e rel axants, i nlcl udi ng
cloBaf SRR in = S AR ATBEP B SHHEA P HES
flufd¥O54rh NRaliEpiin, RrDiEpas, nTBRASR] fieraz&idoh, lﬂtrfumagamgi Bxazepam,

pi naverium brom de, trinebuti ne and conbi nati ons
pratzhmreoﬂuazsaamaﬁemaémam pd pHiadodamed additional active

d
7) Shodeir R B EhBeER R, S Pl BB A
thibfidesihe mempdmnﬂma ﬂilphénz{zn&eHGb,fpd:tijbenadﬁ&L patthlorperazine,

herapeutic effec arti.cul t he set .i S
ecipyapF TR Fif °F%F§f1%}¥e%§ﬂ othj e%%@f&l@@a #RiBfy Bpljpdone,
do%%%%l ﬁ&;]ﬁétdo‘a@ QhnA ?Iﬂedﬁﬂf I'n one en‘oodl ment

nvention, the onset o tﬁe therapeutic effect
8). del aiphvgbleflmmllmlp@ng ipgadasiss phisaexydgnzaming: dexazesith tdsezosin,
of the conposition via the pul monary
Carvaﬁ}fl C{nfﬂ{’ &% enbodi ments, the time from
9) admamixidlytids] ﬁmlddmgoﬂﬂetdm’zfpo&h&, ld”rez@pmﬂﬂd:alpiézetmn dnsl
no nore than nut es, nore than 20 m nut es,
10hpr &1t B b g, gl Wpélvfﬂ%‘h niglynings cmh‘Humm
erRﬁ&‘e tﬂ%ﬁhﬁe Hh@ljﬁx%ﬁud@ Gn SRR rih B AdtilfarAbidkhFe, phavEii®

m nutes, or even no nore than 1
brnim@ﬁ érnﬁphéﬂdemyi/c@l@b’@ﬁ@etls dieredfe t her apeutic effect

foll owi ng pul nonary admi ni stration of the

conpositions of the present invention are
Pagtigulafly pacteiryd baditienaltaetine bjjentd eldyde Béhzdidsekpined sich as

the priiof art, even V\,here the prior art has referred
thpge h?‘ﬁﬁ' B°‘6"nset and "on demand" admi nistration. WO
2005/ 025550 PCT/ GB2004/ 003935 -13 It is considered

that, given the nature of the condition to be t r eat ed
Thecempopitiesemd methasaof she preseat mvsntien provide pfrsf asset of the

o) SS. ol

AGRES hBaBRu AL R ferc e ARl ARG ELPlan dhae
omw«nﬁum:fn bms sdrhhgsradion ofi mﬁdep;cesamts r abhy emboﬂunent of the

th 20 t t
o 2T T L OG0 TR SO e 0

miidRes Frafd tHe@.cEmhi%trﬁB@n of €ld H&ﬁbo&fﬂoREﬂa e piltonafyyroute. In
| east psychol o | cal Ie/ I ndeed, nmmintaining this
1O

othe smbodimpente mupdiRisstiaionsto npet of tha therapeptic effect
ishfo mideY B0nd I«!Mtg b RErel hGn BV LARREL $33Rbre than 15 minutes, no

more than 10 minutes, no more than 8 minutes, no more than 6 minutes, no motre

than 5, 4, 3 or 2 minutes, or even no mote than 1 minute.

The delay to onset of the therapeutic effect following pulmonary administration of
the compositions of the present invention are significantly faster than the delays

disclosed in the prior att, even where the prior art has referred to "rapid onset" and

"on demand" administration.
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The present invention also relates to high performance

i nhal ed delivery of 10 anti depressants, which has a
wounisanssb signi ficant and unexpect ed advant ageeTmB2004/003935

oral administration. These_gglvantages are discussed in

greater detail below. It is the node of

adm ni stration and the fornulatlons of the present

dinvention that:ma thls xcel | perfor
It ig, 6%%%1@?% d thas, girem B e CAGiondRtS i SRbEH Mofbemigsent
vaﬁt?oc‘@ NheatRYFNEInABE tﬂlﬁ%é)m RRBEULL g%an&'oﬂﬂﬁ§§ MeQHeﬂaﬁeuttc
In the formof a wder. Preferably, the

efqu:m \puiewdr:é bydhe pemgedths um@chaemdwlﬁumemdt@ less tbﬁ)ﬁ’ﬁ?

mi u& di rent nth%gv Qg Iuoentnamr}amm
% ﬁ%@ %%ﬂﬁ?? s ac 20784t PFEHes conpr|§ ng
spcaﬂa@dityi @ﬁ@k@ﬁ&ﬂﬂ&tcou&neplaﬁst d v Ir\i/?/lig t@heﬁolh avtegrétfieasof PE,
medi an. aer odynam c_di anet er D) of. no nore than

at this ety teaph Psyehalagictllsr Ia@s%.naemawgﬂwe SPPRIERFLY can even |
furtﬂ@é%@tlt@eﬂe tté;ﬁngm(}% n8QHP Efé&so E'aﬁﬁdeﬁ}@gstahf;l es

nprising an anti depressant and an ditive materi al
mhlch is an anti 25 adherent naterlal and reduces

cohesi on bet.ween th in the.c ition
Ty S Eve b by R ariEh B abe RTRR e phe "
anﬁ@éﬁi@&ahtsoﬁhf&rm{sla&ﬁﬁnb&%ﬂ stghifiadiitiaademegPeaRed advigitaRs over
anti depressant_and carrier particles of an inert

orglpdppnistretiont dhrse 2dvantegenate| diswd inpreatepdgteil pelow. Itis
thcp oh Q%f%?gﬂﬁ%trﬁé&? afd) tl?evﬁfrﬁﬂl?at%hs RATthé Pl:&eﬁt ﬁl@eﬁoﬁ H M make

out 1000m In an alternative enbodi nent,
th]bteecdlﬂ!ppsxfbrmmdespcas:btﬂ ution or suspension, which is

di spensed using a pressurised netered dose inhaler
(pMDI'). The conposition WO 2005/ 025550
InRedé3B2EDG1t8 B3R FmbodlkheAC 6DEHE figsdm ivinsioaHirdpimAaceutical

can conprise the dry powder _co |t|on di scussed
cogiRpFEIonyS i ghfarm of 2 HrReVIerd nliprﬁ A2bly e diop POFEET St

m?&%@eéﬁs,ﬁgé@ﬁgogaegﬁﬁggz @bpl.i s anticipated that the

Ivery ant|depressant via pul monary inhal ation
will 5 be nore efficient than delivery by the ora

route sed a esent is.also s

to 34 Sp R ERROS e hy o e SHEPRIEFR chiBleb e
pdréles e6mpising hatantidepkect,shd actvé pﬁhftﬁlemhﬁvﬁig&ombﬂs median

observed.,. The dg iciency, is ex ted tolead to
acgOQInAHE é}anmre@?Mgg?mft BHEWG ébarmb?‘ﬁ 10 ng

adm ni stration by inhalation of doses of an

anti depressant which are |ower than the doses
Iy sythereeinbediment of thet mngqummnaﬁbm@epeﬂﬂeetcomﬁes active

PR s AP b

adherent material and reduces cohesion between the particles in the composition.

In yet another embodiment of the present invention, the composition comprises
active patticles comprising an antidepressant and catrier particles of an inert
excipient material, such as lactose. The carrier particles may have an average

patticle size of from about 5 to about 1000pm.

In an alternative embodiment, the composition is a solution or suspension, which is

dispensed using a pressutised metered dose inhaler (pMDI). The composition
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PE may be treated wth oral doses of clom pram ne

starting at 25ng to 50ng, it is anticipated that
wolwspsam ne doses of | ess than about 25ng, aRdAT/GB2004/003935

preferably of |ess 15 than ppout 20, about 15, about

10 or about 5nmg will be effective when adm nistered

by pul monary inhalation. In one enbodinent of the

nt the d |
R e S b e e

: aone Imaftd widheuHisefved b2 ligerprapellint @u&m EHIHFMGM. ol BIRA227.

bet ween about 0.5 and about = 1 ng, or between about 1

and about 5ng. Ot her preferred ranges for pul nonary 20

. i at L i
i€ R38R L A TLPLAN A7 PR AL AULAC R RO S hadpce
be ﬁ:bwaf&l&tttbamﬂdmterﬁhg r_hd orad corge @pdbali presng. &f istahso suggested

reSe .invention, ant i depressant .conprises fr.om
enabie et oMb B B HOBIT S i e ARt
redﬁémlab@%Cé%etyoaléweybbzév&o% or fromabout 15%to0
about 40% of the powder conposition. According to

another aspect, the present invention provides unit

Th(é %§ %31 ﬁél@r?cy_ﬁg Q&téjcqgc[ ?f% £38%o & Q:[mfc!af@ftf%é@ g)eQIgetrS@steWe%

|on Ses conpri se
folm%aﬁgfadmhﬁmtﬁﬂiombﬂpﬂﬂlmomnﬁ' daxsaspof 311 mgu@pressant which are

ant: essant” di.squsse v 30.In on odi men
lovgRt L P SE e eI B Hs G TSR S CbEey the
Eé%hﬂigls LAmididR &l 658! FoRéeithple)whilket Bhi BE&T Gisélbged that

eferably foil blisters and conprise a base WO
PPE@@E))@Z%&# 'yt pei2veey 0bdgggpramise %W#ﬁgataz%%&m y0mg, it is

anLg hp%g thile4 6 rafntﬂ?e G805 oY 160 A LB Z‘Bn%o‘ﬁgg preferably of less

osi t1on, cavity having an open
thaeﬂiced ZOyalaoutuySt sbai] ) coatemit dgg Wﬂlebqjgﬁecsuvarmhm adinmgstered

b 55 6 At B Ao b v o
an&h@iﬁi@ﬁﬁ@éa&’lt a@&ﬂimt@réd%)apﬁmi inDhlatida iPBeERsen about 0. 1 and
osition, wherein the anti epressant conprlses f

ababbeRmg, haseem bRt (5290d R, Lok (>EWs b BMBULS Sdgbout
1 Of“Eﬁj %) %Q en2lolP 1204 tboﬁp %’i’n OrO P ﬁ}é@ﬁgﬁ rat;gr%{ofgppulmonary

Yo of the po er co 03|t|o 10 Accordin
dcaanohdpn:ap@amxe of Otlhae aptlés[emssanmlenhllde pbout @dyto eﬁmg,

[ r|S|ng a conposition
a@&&&@@d?ﬁ%’ %g?%ﬁ?qd Pgﬁ“)%s S&ibed herein. In
one enbodi nent, the |nhaler is an active inhaler. In

anot her enbodlnent the i.nhal er |s a byeath actuated
In; sorag enbedippents of the present invention, the anti epressant comptrises from

about 1% to about 99%, from about 3% to about 80%, from about 5% to about

50%, ot from about 15% to about 40% of the powder composition.

According to another aspect, the present invention provides unit doses of the
antidepressant for treating premature ejaculation. The unit doses comprise the

pharmaceutical compositions comprising an antidepressant discussed above.

In one embodiment, blisters are provided containing the compositions according to

the present invention. The blistets are preferably foil blisters and comprise a base
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In one enbodi nent, the conposition according to the

present invention is held in a blister, the contents
wohooshiesso ey be di spensed using one of the PCT/GB2004/003935

af orenenti oned devices. Prgferably, the blister is a

foil blister. In another enbodinent, the blister

conprises polyvinyl chloride or polypropylene in

.contact. with e conposition. 20.Accordj .
haviipoh FSHITORES e Brecesiy SPROEE § BoNdllch@ptBlion, e
cavitp haviRbQdUseRthgaRhich il alldebpe ristatable cavepingder ed

anti depressant conposition, .according to the first

aspect of the invention. 25 According to another
Thé3BGE anl] of 82oRE ERAVHistdly BRkABLy hERHE foin RHBY! 0940 aBBut
use of AR an i depressant "1 n t g'nanufactune of a
201Ag o cleTpor dératontpaitidm gnqre guvefierably alejuduiosaticon Sipyg of the

pul‘rmnar(é.lnhalati.onh I n.one enbodi ment, .the b bout
povfits REpRSitonh hegely the priidenressanftoriifea Som Abou L ake
99%| QELPLRSL% td BSoureghE aMBRtabFRY 5% todabot® BPYS idkifedin about

according to the first aspect of the present
15%ﬂmeﬁppng%Gﬂhﬁﬁﬁﬁ®@@hC@@@Pﬁpﬁnof t he conpositi ons,

met hods of treatnent, inhalers, blisters, nethods for

i nhal i ng, and doses have been descri bed above as
Aciogdiniglingh@hepaspearof thatpeeseat invaniiog sadiyrpafvedardghaler device is

average particle size.of from about 40m t.0o about 7 .
PrsIoh SSPUFSINE FETPORIOBAFIIEESD the ENEPEERDH FspABed hercin
appreci ated that, in accordance with other
enbodi nents, the carrier materjal in these ) :
In comsodiodimaat, threinhales ian rotstinktes, inangthgisembodiment, the
infl:S) &i3ea RERQEN £8K1e: kphBLI N0, and doses can have
ot hier average particle size ranges, for example, from
about 5mto about 1000m from about 10mto about 70my

AR b bRt AR el i

signitican

bR N 2BAEnY 6f whith My} BE dis%éhse& Wifoshd 6fitiar afotdifentioned
present invention provides hi

h f I )
deisior Broferabiyathq BHSSFoS SRTlbLs ia b FRETER EFARCSHBERt g lister
f i . . f dd ] i sitdbn.

cogridef kg@g%ngh BB @%hg)%icyéﬁgﬁ,gé&e &f Eddth &Rieh HEALIRRY iab

pertor uld enabl e rapid pea
bl ood |levels to be achieved and provide rapid
clinical onset.of the therapeut.ic fect . .T f
Aforig aPRAIPS* SRS St PRFFABFSE i e BRlE
piodavinged iblalikle apfREPSE a podertd itidepres oIt icohguisitiumg
reproduci bl e and this consistency of the high

‘agserding ruthecfistASHTCE OF Hhe BREPRYSs to a reduction in the

side effects normally

According to another aspect of the present invention, there is provided the use of
an antidepressant in the manufacture of 2 medicament for treating premature
ejaculation by pulmonaty inhalation. In one embodiment, the antidepressant is a
tricyclic antidepressant, such as clomipramine. The medicament may be 2

composition according to the first aspect of the present invention.

Although certain of the compositions, methods of treatment, inhalers, blisters,
methods for inhaling, and doses have been described above as including a carrier

material having a preferred average patticle size of from about 40pm to about 70pm,
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15 associated with the adm nistration of such agents.

The consistent high performance also requires a | ower
woav@lo2stsse conpared to that which woul d be regairmaBt004003935

other routes of adm nistratl®@n were used. In

addition, the present invention also provides a

shorter duration of effect 20 foll ow ng pul nonary

it ﬁ%ﬂlﬂ bt dppldciied Wk, qﬁ 2k SoRMRECHRH dtRer il dtBfmehRANGS carner

the adverse side effects experienced by the subject

. m@etiek inpbses ¢qrepesitiasts, methd@isam trqsmsng mlalexs,s}ﬂtms:s methods for

ref rred i nhal

AR e S SR ReTiS B RO g FErrR o

abjpae Sant td ib(ﬁntl()((w}tm Hirgtar b odt $0@Soaboas YOIIR! frofm MYuk % from
er whi.ch y be used in an inhaler device used

c
ahﬂﬂtgs%ﬁkaﬁ?°PhélﬁBmder formul ati ons of the present

invention. Figure 3 shows a sectional view of an
alternative formof vortex chanber froman asymetric
Thapedsent ingentidet priovistes Besunbgtdfoigrificant e dPrrhgrsrad: the ptiot

n 2005/ 025550 PCT/. 004/ 003935 -17 The
arf B Pafifelad, AP r oot R RO PO HEt ot i PoARe P U Hasy
ddlﬁ\év\gnbfﬂm aaesgmé %habw thiRdt b é LI P Ebr teltble, Ho¥ivenient and

er inha but can al so be adninistered via

élmeﬁfﬂ Srcatimonad B t$ B digh periprmanesrshopiomablerapid peak blood
leVél@ té8 b@ealewejvéfgmf %1(PEK%\E£V&§& &mgltﬁérapeuuc effect. The

Fornmul ations It E known m ni st er
eﬁ&rarc::fabe puln@talatry amlsxeatag:ewf #n pmrideppessamgrpiropided by the present

. pul gtrati articul a nt

mQrengD 1. é/on51a g :cer%rlo H%Igi)et %d g’(ﬁ f%lséa%cﬁtorptﬁ 31'\%19

pé@dsmmcefajdﬁﬁmsdworpmas €d £gedttioh e thakidk ¢ERSYs nokhflly
si ze of ac ive particles is of great |inportance

.a%SﬂmabeE‘eW tigtiog Qffsugh gt e SPnsiftens bigh petfigymance

alé8 ?&iuﬂ:e@ atlg'@ei 514l do'sQ cgfxﬂﬁierf &y thtap%hw&r Glaase 1 Qlu.ggd if other

carried deep into the he partlc es nust
r%ﬂgﬁfﬂi@mwoemﬂtph@edwaw ng a mass medi an

aerodynam c dianeter (MMAD) of |ess than 10m

Particl es having aerodynam c dianmeters greater than
Izabgdiﬁoﬁoﬂmeﬁraseg't leleyitibn a'lsﬂsgﬂe)h htnc}eha shatte d@zfalubh&%ft dffeeat

.gene reach the | un Partlc es havi ng

follere %ﬂ?&lﬂl%ﬂ%? atseaton, trhich éﬁw“d‘é’%‘l“- d3pdurthesrasihce ghe adverse
5120 QefecdBxpb ﬁén&lamﬁ&ﬁé Lk¥bjege. deposited in the

respiratory bronchiol es mhereas smal l er particles
havi ng aerodynam c di aneters in the range of about 3

BiRf MQUliption of the Drawings

Figure 1 shows schematically a preferred inhaler that can be used to deliver the

powder formulations according to the present invention.
Figure 2 shows an asymmetric vortex chamber which may be used in an inhaler
device used to dispense the powder formulations of the present invention.

Figure 3 shows a sectional view of an alternative form of vortex chamber from an

asymmetric inhaler.

Detailed Description of the Preferred Embodiments
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0.05mare likely to be deposited in the alveoli. In
one enbodi nent of the present invention, the
woaenpaesishon conpri ses active 20 particl es compCir&iB2004/003935
an antidepressant, the active-particles having an MVAD
of no nore than about 10m In another enbodi nent, the
active particles have an MVAD of from about 5mto '
u t
The m {ab%n%or %%12)53 I 2 &%ggaﬁ%%&a{n%&rbserﬁlgﬁn 4 Eb}{e‘n:e 8ref?rab1y
adnﬁhﬁbﬁre& viaDa dﬁqhttwdhr @ﬁlmlcﬂ (IDPI)ﬁmteﬂhQﬁdorEmidrm&udtded viaa
i nvention, | east 90% of the active particgles have a
pressyrigrd metesd 02%1%11@5 MDD ceteveria age agéﬁﬁmi- N
the particles is to be absorbed into the bl oodstream
as quickly as possible, to provide a rapid-
i ve bl ood plasna | evel of the

.active a artl rab
10 ip Roavd faAmEr PhpaepaGls Boliher e BAgGR Y btimonery
adIR@ﬁsttta@ioasomydrﬂgulatedhaﬁememoéomp@ﬁmmevmomauhdwf.ne active
are, however t her nrodynam cal | y unstabl e due the|r

agemit éfh the formcef fre Ay Ba%i%r{éctfva%ﬂdﬁﬁr crhe $% Hhegctive
|
P £ OSSR 1 LRGSO it s

ag@ggﬂl oineeluagi I:moxﬂer Sorathle Haamlﬁs:toebe emdeédhav ertoshoiungs) the
005/ 025

? 5115 004/ 001’39% art 'dle es, L na{%ﬁ
PatRe 9SSBT Rty Sﬂ é’F “EYEPY aB’F%%m% mta At resito
dishedtey @¢PRAID) 6f R6s tha8aAVLAY Ptab@clemmh@g aasdymgle diameters

agglonerates or being unaple to le nhaler and .
AR ﬁbo‘élfd’rpéﬁné aretlgcedhie 1oprast thyy walts ‘51 W‘E éﬂd&enemnY do

no@Y&QthLQ AN BRIk rBH‘ﬁnanhE‘ R&Eters3n THe range of about

uncertainty as to the extent” of formation of stable
Suagyl drert 2ueswil getmgaﬂgyabet dqmged lire theersspisatoty bromghidleswhereas
of. the .inh and, al so en. di;f ferent |
st DR Fa Perpe g nBes gy SRt sl Faghbe BOG SIS abous
0. @Bgﬁ@afeelwe@ﬂt&bbdépdsﬁedfﬁmmdmwam e, the formation.of

aggl oner ates neans that the MVAD of the active
particles can be 10 vastly increased, with

InHY QABS fhfRa e BF tﬂel"@eeacuﬂ@enqﬁ;nt kifd é‘&m{?&émé@ a6hiphded Mive
required part of l ung Cbnsequen Iy, |s an ai m

pasficleheoppasiag aniantideptiesyant.chp ety eiparsic epé»m@g an MMAD of no

for Ia ion e

mf”ﬁer &t &r 8‘1%1%:% a?e an%legpr é’g’%g%a%tl’ e oS g’aulilg I ﬁ

MIVEA Pr ke 6l S ouVBmdo b ol QpﬁDV\HEYthanbfheh: atribodiment, kige active
tatal nmass of actlve agent present in th

D

PROFET DR EHSHBE S e Eindhe FAHeS At d o bait 0-0ppm. Tn

one embodiment of the invention, at least 90% of the active particles have a particle
size of 5um or less. The active agent in the particles is to be absorbed into the
bloodstream as quickly as possible, to provide a rapid therapeutically effective blood

plasma level of the active agent. Thus, the active particles preferably have a particle
size of about 5um or less.

Particles having a diameter of less than about 10um are, however,
thermodynamically unstable due to their high surface area to volume ratio, which
provides significant excess surface free energy and encourages particles to

agglomerate. In the inhaler, agglomeration of small particles and adherence of
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exanple, the MD mi ght be the nass of active agent

present in a capsule for a Cyclohaler (trade mark),
wonrosm2sssboi | blister in an Aspirair (trade maP&Y/GB2004/003935

device. 20 The emtted dosel8ED) is the total mass of

the active agent emtted fromthe device follow ng

actuation. It does not include the material left

e .

packEfs 18 ¢ ol BT SR NSERS prPbie ki o Aachle piricles
leavdiagitbe inlmlaras d.'pga mgglqmefateaquuebmhy ungle |to dasdwb thambaler and

rerf R PR e Rt A BB gt Ao Ras e plocking the

inhal¥em cal 25 assay. The fine particle dose (FPD) is the
total mass of active agent which is emtted from the
device follow ng actuation which is present in an
[ [ I ' ' .
Th?%&?&%&ﬁe 5 t%atgk %%‘rﬁFn %ﬁ ma%grﬁtéfestablb Qg%lém%%%gﬂthe patticles
betwsed €30h hetuation of fie: mhalad)amlmlsm Ipeviekss ldeffaeAeinhalers and

| | han_ 5m. The FPD d
T Bk el esdage oad Sase fopro LAl Bpepmore, ehe
fothrdatlon ofgldmeila@d8nednls A tdht MRUATS bf (AEhdtve PHRIEEESEIh be

Cascade Inpactor (ACI) or a Next GCeneration | npactor
vagtlydinpreapeds withpgglemeratns dfithe agféve praticlss pob repebingtha sefjuited

poOREIAI To U SRR ROR T oF L RE B RO R0 Ppromte o
pofwidier W@ﬂrmﬂah@n othich predidey good trqrrpﬂetlhﬂltp andfthédafore accurate and

by-stage active agent recovery quantified by a
prv:i}p%g}ﬁ% ¥ UFuantitative wet chenical assay where

either a sinple stage cut is used to determ ne FPD or
a nore conpl ex mat hematical interpolation of the

Thetmgteres, dated@ED) epa st Pewde fosmylasion iyjike fotalempss ofj ackize
AR L et 05, il A it v
exbmipin, plee Uﬁhtnnghnhe fer ha sl of adtise agéftRiDpsenit $n u&eﬂst_ﬂcy for a
T LD i b P ]

i.e., %PD = 100*FPD/ t ot al mster ed dose). The term
uItrafl ne particle dose" (UEPD) is used herein to
Thesemmittqdedasst(BiD)inshe toral massjof shepetarg 2gengemitied gnpthedevice
foﬂgwufgeaém&t&;h haRs ﬁb@{&iﬁﬁe Rk rﬁ‘:&terlméﬁ &%@ﬁ opBh thJ Ié‘\‘fa:faces
erm™ultrafine particle fraction™ I's use erern
oﬁtbardetrhe ﬁé:ecﬁlatlage:a&iredh:e cbﬂe¢tm$theamml remitged awass ﬁ@m the

| del whi ¢h h
o e S e 8 S S el RS
apasstué VEBRA), il tes6cerhfy thisby 4 @alidaed qbeﬂmﬁeemeagﬁe@fcal

the total netered dose whi ch is delivered with a
asgayamet er

The fine particle dose (FPD) is the total mass of active agent which is emitted from
the device following actuation which is present in an aerodynamic particle size
smaller than'a defined limit. Where the term fine particle dose or FPD is used
herein, the aerodynamic particle size is smaller than 5um. The FPD is measured
using an impactor or impinger, such as a twin stage impinger (TSI), multi-stage
liquid impinger (MSLI), Andersen Cascade Impactor (ACI) or a Next Generation

Impactor (NGI). Each impactor or impinger has a pre-determined aerodynamic
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of not nore than 3m (i.e., %JFPD = 100* UFPD/ t ot al

nmetered dose). 20 The terns "delivered dose" and
woOemsieesdodose” or "ED' are used i nt er changeabPyT/GB2004/003935

herein. These are neasured. g-set out in the current

EP nonograph for inhalation products. "Actuation of

an inhaler" refers to the process during which a dose

of . the er is 25 movied fromi est. position.in
pasfifls' s AP ROq o SR IR RS Sapt Tk IS PR B Shlaed oy
intdipetbeem of dadabod-bi-StafdiLctivenakef roc6oély quantifis®@by hRalidated

~ tendency of fine particles to agglonerate means_that )
quankisatirsrvek chemyral @psay gehete eitheresippiTtpst Apre 9ped Kolgtermine
FPRG: Aa¥ARE ic8flpfeth ARk O iﬁ’@ce#ch&isd Be a&a{&%&tfémp@ bikposition
. be 30 administered to the lung, or to the Torrect part .
iswkdt he lung, as a result. This is observed, for

exanple, in fornulations conprising pure drug in fine
~particle form Such fornul ations exhibit poor flow
ThRHRReIti€s faRboR JBPFRmoddly doMmsdd asCiheTHID ldalgesby We ED

2005/°025550 PCT/ GB2004/003935 -20 In an attenpt_to

and gEprsveediasiaspesrentags: dAergin ﬂe%temmomre@ntaf%mqvgﬁé}ﬂse KBEPD)

. P it i i |. . .

s R b ke, G boRAHURE dERhH B PRI b bR i URivered wigh o

didngetercdfiset mbee dohdpino (i.ch SHRRB— 10 FEDd sotahmeetezedidyse).
powder fornulation. It is thought that the additive
material interferes with.the weak bonding forces

Theatme ¢altidfmeprtitle Makd"i O/FPD) Ralspd Rerdi® t& @RAntA€ total mass of

particles separated  and reducing the adhesion of such
acpey mietqried delvespt brAsierise whieh brne Alametes @f aef marq thn Sum.
T}Ieoc’ém:{"'%ttcﬁﬁle'oﬁarﬂa‘é‘ $ERbLoANE Js8d tafeih B6 SEAl the %I&ﬁ e Qff the

the i nhaler device. Were 10 agglonmerates of "particles
totat empbontrefiactiveenawdalt dadivexpfl hyar dewtewhith badci dianeter of not

nmateri gl reases th tability of . th . .
g RBhaM R oEot TRty el 198 EPR) fpeg perein
toirhednn etpebdbl it ofahe t&thl Marbred daieahivh iadelivdredRvitf 2 diameter

the i nhal er device mhereypon*thepépar&icles are
of a8 apotsthan dum Ge- FeYFRR 7G0T HERY dotal metengd dose).

aggl onerates break 'up, the active particles may

return to the formof small individual particles or 15
Theygrostdelivegedflosaiaind "emitted dogs" qradiiPC hesusediioterelraggeably
hecg'igabﬂ‘hee e far rr%%gshi & ast sna% o|119 anegm éulilzp&t(#lp toqﬁ) Pl i Ofo %ﬁdlation

5ry' povvaer ormulfati'ons "are di scusse 18 (?I Gae
prddatssnct particles of additive material (generally of

a size conparable to that of the fine 20 active

particles). In some enbodi nents, the additive nmateri al

" ABatd S BT 2o GflAldrMYefers to the process during which a dose of the powder is

removed from its rest position in the inhaler. That step takes place after the powder

has been loaded into the inhaler ready for use.

The tendency of fine particles to agglomerate means that the FPF of a given dose
can be highly unpredictable and a variable proportion of the fine particles will be
administered to the lung, or to the correct part of the lung, as a result. This is
obsetrved, for example, in formulations comprising pure drug in fine particle form.

Such formulations exhibit poor flow properties and poor FPF under most

circumstances.
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general ly a di scontinuous coating, on the active
particles and/or on any carrier particles.

wonedsansishy, the additive material is an anti - adineEB2mi4/003935
material and it will tend t@025 reduce the cohesion
between particles and w.ll also prevent fine particles
becom ng attached to surfaces within the inhaler
devi ce. Advantageously, the additive material is an
anti-friction agent or glidant and will give the

In powctemplt 06 mipatvieahisbithhon hhdws pfuvides cosdsteit FPR and FPD,

. inhaler. The additive erjals used, in this way may
drYnB‘[’Wﬂ"etcfé’?g%lﬁiuPﬁs Béteﬂé‘&fgﬁﬁa‘i/a G Pater ah) as

anti-adherents or anti-friction agents, but they 30
wi |l have the effect of decreasing the cohesion
Thisaddisine mitetiplds intehdsl tr rednpy thei cwglesmh detvern pirtitleein the dry

wder . addj tive er i al re soneti.es . refery

pop e Bomplifor 16 hFetlihe 42 Rl RN BB G EL Fieh e wea
bohéing fopces dletvedentihis S nialifaeaitled, bielpifig/ takiékp thieGheficlEPfeparated

WD 2005/ Q25550 PCT/ GB2004/ 003935 -21 Therefore, an
ang dEH1H tigp of sugicpartigles 1o O@eHBPHISH, tq Qthge particles in the
foftBlIgHibALE WARSHR aRH RS BRE ate R {ldfaces UE HACRN S er AePRE IWRLR

can nodi f'y the adhesive and cohesive surface forces
agglopeeriten obpattigles hat fqrared, dlegydditiont hEpprtebedadditivet heterial

arti S inselation to the 5 rfaces that .the

ARl HpE 3By o8 ke epBndsfte 8F bty BEPotefety B reak up
in the fuzbulest hiektrearh Reeaaeth 68 avRatlofl of thefihaterfdek e swhdfepon the

requced tendency of the particles tg -bond strongly, ,
e eGP R e CBFicE andtlﬁ%ﬁs%v &he aalpmeraies break up,
th@BLdvd SAHERS nRYWERIm TORES Etth 8P S AURREVIANA1 DitticIE@Br

also 10 pronoté better flow characteristics. This
aggloarisates of pmelhwambiersof particles oidueh arecqapabligcifiyei¢hing the lower
]ugecause it reduces the variation in the anount of

wder metered out for each dose and inproves the
rel ease of. the powder fromthe device. It also

i ncreases the |ikeljhood that the actjve.nate iaI:_
I fhF GFi0% e 051 ReRRoR MERABHPES arq R russt L HBHER HEdBdpiact
pdeHA8s 8f ad 18vPRLGN (geherdily df% iy QiihpRL81d @ thiPst ARl fne
aggl onerates of particles'to be present in the powder

acie pasticlgsy Imsethe embiesimentgothieadditive mhatgriehmey fotrp aeoating,
f ) . an i | | Cl Ly .
sl ANl B E0E o AL LS pABKLESa8 L] A5A) b
pahtdes.d be |arge, preferably |arger than about 40m
Such a powder may be in the formof either 20

i ndi vidual particles having a size of about 40m or
PicBé:gBly, BRAIAIIVRAALREBT Rla@%n®fadherent material and it will tend to

reduce the cohesion between particles and will also prevent fine particles becoming

attached to surfaces within the inhaler device. Advantageously, the additive material
is an anti-friction agent or glidant and will give the powder formulation better flow
properties in the inhaler. The additive materials used in this way may not
necessatily be usually referred to as anti-adherents or anti-friction agents, but they
will have the effect of decreasing the cohesion between the patticles or improving
the flow of the powder. The additive materials are sometimes referred to as force

control agents (FCAs) and they usually lead to better dose reproducibility and
higher FPFs.
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finer particles, the agglonerates having a size of
about 40mor |arger. The agglonerates fornmed can have
wea 2805205530 as nmuch as about 1000m and, wi th theCT/GB2004/003935

addition of the additive nmatagrd al, those aggl onerates

are nore likely to be broken down efficiently in the
turbul ent airstreamcreated on inhalation. Therefore,

the 25 formation of unstable or "soft" aggl onerates of
particles in the powder may be favoured conpared with

TherdTers) ah adaditie infdtedidlfreFC L, Suled dBtdid|is ¥ nierial whose presence

aggl oneration. . Such unstabl e aggl onerates are stable
onvc_gmsglefa%@f PpBoRiiste Gag madifythe adheaiay pee cphesivg wurfagsdptces
. : [
exg%&#gh :Bg i dpagﬁaig,ﬁﬂttﬁg p\g%ﬁﬂcé QPo&QW%ucle%_aﬂd%g%QﬁﬁQn to the

th o esi on and” adhesi-on between
sutfheesabtt the ppatidlecire expased teadntgenembuisvfahemson is to reduce both

erformance w t.h reduced aggl onerate size, or even
th&f‘ﬁ#ﬁ"ﬁ&‘\%i‘iﬂ%?‘"%%‘i‘??-cl es. WO 2005/ 025550 :
PCT/ GB2004/ 003935 -22 Thus, in another enbodi nent of

the present invention, the conposition conprises
Thecedvpeedotendendyeaf tha dasticlesdai handestranghh ieither trheach other or to
It ri [t . fin [
L G Co ST0  B 08 L0 T  EGL, il s
prpaldie beee, flag chlamctepisacs. This WAdS 76 @8pdHements in the dose

Al terpatively, the ,additive .material may be coated on
reptpsucthplity bcdisg it Tedcss theFaTiatoR 1 sy matah PN Reered
ot f6Pe4bH dds8 AnTBIPREvdSthel ir&ledseFdht PoWler B3hA BV Odevice. It also

) Co-spray_dpyln% i's anot her nethod of  producing active . .
inpeepsqsthe dikglihapdathat theqactive snaterialy whichslpep frave the device, will
refl] BRAOBSer (ASSe ORRLGRE NBLhods of manufacturing such
coate act've particles include supercritical fluid
processi ng, spray-freeze drying, various fornms of
precipitatjon and.crystallisation.fro ul k sol utj,on
1o B E3 R b Rt R e T B PhsrSRh 4 B p der
wREk §Qa8irSKiel ihBalet Bevib® AW indicatedCaiova] for QNiaeddradtleavefan inhaler
the present invention, the fornulation is a "carrier
devieseetficieatifnpd erRiedugiie e pritislrs O RFly 2 poavder should be large,
p&@éaaﬁlyﬂ{ugééaﬂh A3 20EmO5udPS BoRAdi Iay Be iHRhEELR) Sf &ftfler
no carrie€r or excipient materials. Suth carrier free
infdgvidudl peitintes kavéngl & sizd @f ebobietDiim ondredy 88549 agplemerates of
entire disglosyre of ich is.her [ RgOr porqat ed
g apfrich e A Rude e s el Beat PORGOMBLRE T
agflombatanfoltied ces band a sRasdds enudhe absit §0000h andewith the

owder .. Advant ageously, .the powder conprises. at |eas
e ﬁé.t@e %SEBY%P@F"aftﬂ){ytbafe PRSI EEY Y %ieglﬂﬁeiyow Phbroken

d@@hie@lﬁé}é@@ysﬁn@m tslleAAYRNEAACLEEY ontilRalaRONUBerefore, the
conprises ‘at | east 90% nore preferably at |east 95%
fm@iopr(éflmsglbllg/oafsoft" agglomerates of particles in the powder may be
favoured compared with a powder in which there is substantially no agglomeration.
Such unstable agglomerates are stable whilst the powder is inside the device but are

then disrupted and broken up when the powder is dispensed.

The reduction in the cohesion and adhesion between the active particles can lead to

equivalent performance with reduced agglomerate size, or even with individual

particles.
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| east 97% by weight of the antidepressant, based on
the weight of the powder. It is believed that there
wanesphyso ol ogi cal benefits in introducing as PCTAB2004/003935
powder as 25 possible to the lungs, in particular
material other than the active ingredient to be
adm nistered to the patient. Therefore, the quantities
i.n which the additiv terial, is,added are
ThB?’é‘F éransy 35’?0 e °§§J‘m BESFR| BVeniin, %FO’BPBF“E‘PPéBumeS
actmvﬁiﬁﬁcleg hed &h Q8 &itive Y\ﬁlﬂer‘ijalcm 'daﬁlv@%&ehslatﬁa)?ge/ GPhe form
wei‘ght of the antidepressant. 30 Advantageous
_of plaeles wich kerd toragibere wr thelsatfrorsnf the atz@mparg@ Y dlsclosed

t th articl ave art
in §0 3 08hes; (ficerBRfrers B8 o0 Tl oy B Gosle SRR G pace
of meeiafvetﬂayua@sssy tf5aExabTe 2AS-ilHhE aieelebcabmieclowmmswzy
of t'he active  particles of the powder ,shoul d be
02/#3701n Garepten dganp s Foshsrapeod el DrPdeciapagivagticles with an
/

adgﬁﬁ% \fggééﬁ% %ﬁfég%gésf 3&&%&3%?@% rﬁe ggg ogliﬂvagaracmmg such
"combd't acaive| mriicles qmahtdlecsupatcautdrﬂmd procragingespray-freeze drying,

adva s f.or these, addj 0. have ,a
vadpys ogth & I PIHIST B Par i vah ot ERiSea i g proer
méthBdé Edh woild beSwdll-khSwRb th&pérdbh ¥killdd antiagaeus for

the additive nmaterial to conprise an am no acid.

Am no acids have been found to give, when present as

Inac@gﬂaid Xrﬁbm't@ef féxte éggsenE ﬁ'?v%h%@ﬁl &effﬁ?ﬁhlagenqg t"@&ner free"

active materi al I so goo OM/propertles of t he
fopoulbieion, ﬂhq@heﬁdndadmdynth@ammdaprmamm o of more additive’
artj cul,ar L-Il.eucine,

materia gglnﬁsczﬁnge %rneécrcg11e tﬁ?tggé]fs P g&ck Cﬁrneﬁ_rﬁee fgrmulanons are

ddekrib&d HEWITRY7 ﬁdssm9 b@e ]eQm!ﬂé @ficlottie etgthichiehembe indrporated by

may conprise one or nore of any of the follow ng
reftFR%- aci ds: | euci ne, isol eucine, lysine, valine,
met hi oni ne, cysteine, and phenylal ani ne. .
Advant ageousl y, the powder includes at |east 80%
The pbwdabingludes helaatt 6090 by Wiglewéhhe eﬁﬁdmemnt, \besed on the
W%{gggﬂf based e?nA%lEagltgmghltly ’81e quva% £ con prises at %eﬁst 705 fy, more

nor e

fﬂ’érﬁbl@(i‘f m&am%usrl vyelgmt oﬂ.ﬁlermhdepfbafhnS O/d\hyst \aﬁvgfthge@ﬁlsly, the
addltlve materja ed on t? % g; g
pades sARIAEE A KB os HoSOR LGa b At tash P PYe, Godts rcteiably at

135021, ageg ght of t}fehﬁltﬂg §antt Ob 450813l the v@éi’%ﬁ& ofli¥e *ﬁ)bwder

wei'ght’ of additive matetial. In an alternative
enbodlnent the additive material includes magnesi um

20 cal loid i
(CASRERD b ROl A, el s s
pbésitile 3 tht lubgd, %n tp@ru@ﬂl&lihat'éﬂ% &&ieﬂ\/ﬂia@hﬁh,e aaﬁﬁle mgred1ent to be
preferably rom,about 0.15%to about 300 %ﬁh
administered to the patient. Therefore, the quantities in whi e additive material
is added are preferably as small as possible. The most preferred powder, therefore,

would comprise more than 99% by weight of the antidepressant.

Advantageously, in these "carrier free" formulations, at least 90% by weight of the
patticles of the powder have a particle size less than 63um, preferably less than
30pm and mote preferably less than 10pum. As indicated above, the size of the active

patticles of the powder should be within the range of from about 0.1um to about
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0.2 to about 20% from about 0.25%to about 15% from

about 0.5%to about 10% 25 from about 0.5%to about
woZosamsssnom about 0.5% to about 2% by wei ght. PCI/GH2€04/003935

context of the present invesgion, suitable additive

materials include, but are not limted to,

anti-adherent materials. Additive materials may

su 851 s SR T i BB N 28l BPAS
parfl6a&tel f28d, FRhs Eetacivxntagem ﬂ;@/tﬁé’s‘é&'éldxmlﬁbud&s herslya size

|ncorporated by reference. 30 When the additive
outside ¢h¢ prefemeditange fosdaliviesutd the lowet gt hin, it is
preferably provided in an anount from about 0.1%t o
about 10% by weight. Preferably, the additive
It 1$Tpi1?fch&|rly®ﬂﬁ‘mth§£ﬁls ffbﬂ%he&tﬂﬂlhlﬁvﬁ%ﬁateﬁah@ctﬁmﬁﬂée an amino ac1d
prefera ou of WD, 2005/ 025550
WPG@ES@‘&?@ sgad o g, WRGRSEREAF atRditTe Maish iy

| resgﬁaﬂ.l@ Q&tcugé%ﬂeye x&ivg*}ﬁateaaltm R& gasu aeq ﬁregeme@ o @se

particle diameter of |ess than 150m_preferably |ess
povHemn Al pifirreghaminosacid isrieidnalin partéapdartIniancBEemAlthough the L-
Pref er abl t he .nass di a f [
forp it e 508 i R RS TBL B B DL T shEche
used dlhumdﬂlt&arryiteflﬂrmi}a&ﬁn )ﬁsdJSﬁﬂ oﬁﬁndrh ef anlylbf theefollowing
naterlal it pr ef provided in an anount. from

amiii aidey mw me s%e T’i‘l&lﬁ msshiening, $E951ee 2oyt

phé:( al&ﬁﬁ@] mﬁtageg\ﬁ% (313 HEr #%udes af RN SO WrerdBlft least
about 5% I'n a_turther attenpt to I nprove :

90%<by weight nf de aqmere aggntpbméroq thenweight of themesvdes:

vj ce and | R
A5 P BB AOP Sl 0 ERflcunty o
mdiRrthi€ bEsbpiveigke bf)hdﬂltlvé‘miﬁémzdlbamd(eni thm whight n€ the powder As

. particles of active nat Rat her than stic
infipased AbETR AR SORE cHenct A PG AYARRISHOPE Lok B paGier 18 coftain
abaghﬁ%ebyt@e heosmdiaeematdridlhe coarse carrl er particles
I1st in the inhaler device, but are supposed to
release and becone di spersed upon actuation of the
kel 48 §1th% xS0 8n 808 hANALELARR: B Buddonl ERRIA LRGN te or
i've a TINne suspension carri ‘

coﬂi&tdal@th&@nﬁfo&i@tably have MVADs greater t han about 60m
or greater than about 40m 20

The additive material or FCA may be provided in an amount from about 0.1% to

.about 50% by weight, and preferably from about 0.15% to about 30%, from about

0.2 to about 20%, from about 0.25% to about 15%, from about 0.5% to about 10%,
from about 0.5% to about 5%, or from about 0.5% to about 2% by weight. In the
context of the present invention, suitable additive materials include, but are not
limited to, anti-adherent materials. Additive materials may include, for example,
magnesium stearate, leucine, lecithin, and sodium stearyl fumarate, and are

described mote fully in WO 96/23485, which is hereby iﬁcorporated by reference.

When the additive material is micronised leucine or lecithin, it is preferably
provided in an amount from about 0.1% to about 10% by weight. Preferably, the

additive material comprises from about 3% to about 7%, preferably about 5%, of
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The inclusion of coarse carrier particles is also very

attractive where very small doses of active agent are
wdizeppanssd. It is very difficult to accurat el yramaB2004/003935

reproduci bly di spense very_sgall quantities of powder

and smal |l variations in the anount of powder

di spensed wi |l nean Iarge vari ati ons in the dose of:

-actLv ent unts of the
m1°f°msg IFeiag sé g‘rYa‘Hg %8\5 gl Ihea § Wisgopiseth epcine has
edly emmedtu &f RSs thIH a5@uar félla ! Glm2a
apgl luent, in the form onug gllirege Elzglg%l&elh?@garti ctfdmOSt

prefetaplyiersethag il nBicéeralls the ot ss lreedianl dnowteratfithe micronised
leuSileik 6L s may be of any acceptable inert
euexgilp?esﬁ?ﬁin&a?@’?al or conbination of 30 materials.

For exarrpl e, the carrl er particles may be conposed of

one or nmore materials selected from sugar al cohol s,

If ’Bﬁg??ﬂl%ma?ﬁ‘ﬁ”itfiﬁtsﬁ uphg;e%]g raterip @pedsef themdditive material, it
is PrREth B prbbided 48 ah DRIGAN FO S M di (ﬁw}a t33b58 fi 8%, from about

chl.oride and cal cium carbonate, organic sa
0. 15801 F AP PRcI%t Erommabat RE5Yo tayalpiw 2% npofsnnisatsue 9. 15¢% W)about
0.53905/ 025550 PCT/ GB2004/ 003935 -25 pol ysaccharides and

ol'1 gosacchar.i des. Advantageously, the carrier

particles conprise a polyol. In particular, the

carri er artl cles may be particles of crystal l'ine
In & FyEther pFmPE oL RS f AR AN, O fR B PO i dciopensiog
dePicehadablpyovillba oakikieht FPRMLLhUHES %

| act ose. P5 However, ae furtr?er di ft ulaggn%Often
inclpderconrat eastipnprttisltgiof gxeiptens eaactmarllmed pmh fimt p&nt:h:s of
ac mgi?érfall q@atﬁgr {haﬂguggflg\éﬁ sg 21}10 e?sthesf v [l n?%tﬂes tend to

e fine particles rom e’sur ace

adhaieatmthe byrthasgd tharodres cpraiet pattiRiesupitiist &chbainlhﬂl&r dkvice, but
|vergarsdev 10 The step of dispersing the

s, FRREEA Y FAIsE S0 P BE Hinpesnet MRoa RERAHERel B dimpeoning

deCRE h@linPAilid LIRS thd fes?fr%@f‘&actt o bR ffle &R Qﬁﬁl}n C’i’he
fine actlve partlcles inhalati6n is significant

cagript d’éffé"‘r # prcierablidape S A ogreater than sy 6@imagt greater than
abBBE £0,iA! Which reaches the desired site of absorption

in the Iungs In order to inprove the 15 efficiency of

t hat dlspersal it is known to include in the

- materjals of the nature

T RS kR bl L o7 1SR s e gl
dopey of odtive agafit ireldiPahid| Res #6¢ detuld txseaceafa%éln%%& are

di scbg e&ﬁl n WO 96/23485. Thus, in one enbodi nent of

repipd PenssVEHR 1B qusntities ni @ovides pad smpiliweigtions in the

amount of powder dispensed will mean latge variations in the dose of active agent
where only very small amounts of the powder is dispensed and the powder
comprises mainly active patticles. Therefore, the addition of a diluent, in the form

of large excipient particles will make dosing more reproducible and accurate.

Cattrier patticles may be of any acceptable inert excipienf material or combination of
materials. For example, the carrier patticles may be composed of one or more
materials selected from sugar alcohols, polyols and crystalline sugars. Other suitable
catriers include inorganic salts such as sodium chloride and calcium carbonate,

organic salts such as sodium lactate and other organic compounds such as
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20 active particles and carrier particles. The carrier

particles may have an average particle size of from
wahost025500 about 1000m from about 4 to about PdDmGB2004/003935

from about 60 to about 200m5-or from 150 to about

1000m O her useful average particle sizes for

carrier particles are about 20 to about 30m or from

U 08It oONpri.shkn .

poliRtinaic dnd phbucdirides AQnGRERRY, hO SaE R Bhl B Comprise
a palpdlutie paﬁﬂ:ularyﬂxermfrmrlpatucléﬁhﬁa;aﬁd iphiticdesraft @pitallingygar, for

be in t he, f orm of partlcle% %gF tend to adhere to -
expplemRnaitels dgrtresserrdstpsse Piefriabl, dae capgieypaiticlsage pomposed
of MRioSk// 03649. Alternatively, the additive material may

be coated on the surface of the 30 active particles

by, for exanple a co-mlling nmethod as discl osed in‘V\D
HQv%évA' Zgl}'%rgggt Eﬁt heo Al qu5b e\(;{ﬂ tgge ?@gégba gcoarse ‘carrier

aPﬁBIé@QQQéﬁQQ@ﬁ% of- ﬁﬁ: dcﬁva paﬂfc}!esﬁ@‘éﬂﬁ{rmgﬂﬂha{ e fihdparticles
e adm nistered is stored in the formof a

e
deﬁ%ﬁi‘ frBF’e LuEiage ofl iie sslakiyely latge camier pattigles wprbactupfion of the
dd1iRBA &dvicd. Ne particles of the powder are inhaled by

the "‘patient. Dry powder inhalers can be "passive"

devices in which the patlent S breath is the only

. gas i ch prov ve force t he
TR D s ipd B RE BUITE AP e iniflet 5 fom
cailfivt pz&&cle@,CJlf pileseht)@o Rodna b |a€1rosahdf fihk s&dnal garticles for inhalation
Gla oSm;t Kllne) dthe Turbog l er.(Astra-Draco) .and
Gaps in e&ereaen q(BrOP%%‘%”rP %eéﬂay of ACHES ﬁam%mbl

rea@iﬁs' the deSiBdd GRSof B olRidtSRthe I M1 Brdlr 6 g‘fox@c the
conpressed gas or alternative energy source i $ used

efificiemoy of tht dispersad iyl is knowi ve indvie ssthierroimphsitiapadditive
r Vect ura d he..active. 10. i
o TRl B e BB L s e
pisticRatcefrier Narticlés ﬁfﬂ7 adiBtye mRadiialsCate alidcJosed ah &V Oeab /23485.
"active" dry powder inhalers, are referred to herein
as Aspirair inhalers and are described in nore detai

S C/IMJ%C / m C SESs
ng/ \8%)5%% t he coﬁ%/?n?% %}g&%ﬁﬁv\ﬁ%}g ﬁ%lreb i (VQPH

agtivecrastirlg end [syerier phusiclase Ahel qarseroparticlse nwdmeuaatmrage
p];t%%e fe of ﬁ%gn %‘D&Jt Wa%%ltﬁ ll@@(ﬁ.ugt %Lgle%lﬁ %Sll-et%t about 40¥m, from

|nven I on can wnnlstere passive 0O

abadti 60etol abivadt et)Opimy bt feom FSQ;]tcr £bdutse0gms C(Démltuseﬁ:ll hyerage
efer ed i nhal et ,t hat (gt used t del i

t he
PoicT IS LOF GRTTIR RAFIEs 6 2BP ALt Boge 10y of Herm fpout 40 to
oA opms. of this type are

The composition comprising an antidepressant and carrier particles may further
include additive material. The additive material may be in the form of particles
which tend to adhere to the surfaces of the active particles, as disclosed in WO
97/03649. Alternatively, the additive material may be coated on the sutface of the
active patticles by, for example a co-milling method as disclosed in WO 02/43701
or on the surfaces of the carrier particles, as disclosed in WO 02/00197.
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described in detail in WO 02/089880 and WO 02/ 089881

Referring to Figures 1 and 2, the inhaler conprises a
woanisansssozzl e 11 including a vortex chanber peTaIB1004/003935

havi ng an exit port and an-pglet port for generating

an 25 aerosol of the powder fornulation. The vortex

chanber is located in a nnuthpiece 13 through which

In a Eg(lﬁ ElerI 1r1]1|ﬂalg1(:e 3_3? %ﬁgeste%%{] aaémn l g{i Js, 'sagtorecp tsnﬁ%glr;m(og & pon-

pre%hﬁuféﬂtﬁﬂjl poeder 86d,ditdctrlidtRnUTahe ishAd, the particleddf ehepdwder
in addition to the powder ed nedlcanen 30 The powder

' arefleharta@ by ithe pptdentt @Fﬁﬂowﬁerdnbflreetep ‘164 RASSIF éevesesan which

APt baeh & 'o%rl}p ?cﬁﬂl:éa?f gds | whitH ?réﬂmeé §ﬁ§6ﬁ£%g&rm the

olds the blister 1n pla support
dexhas Exelaples wif'passa" tdop pewdesdf mhalho Helviaes inkmdealhe Rotahaler and

Digihaleh GresRemitii 5o b Antorble® (8% obesd) SRENBEP e

(trZR0RAHS TTRR PCHAE vﬁoﬁﬁéﬂﬁa%? "acdive't @EVIERANEP b Bsél, in which

pi erci ng head 16 ich pierces the pierceahle foi
a sppgre of qogrpspspefl 8ag pr alternarmencrgtisqusce HarssHi Bxupples a>f a
o835 805y 0B g SUBE it LML SrIBUELLY cod e aciv
mhulﬁp:ﬁvica:rprpdudmlr IgeMektae Thespreuncs (as wovéred bgalés (Peteglt No.
6. 933 n this exanple) to a predeterm ned pressure

é%Z%f 1.5 bar). In a 5 preferred enbodi nent the

reservoir conprises a piston received in a cylinder

defining a reservoir chanber. The piston is pushed
Paytigulatiypredsrech (rstive o dpicRricderinhaless Arg pefeprd tp ieggin ap depirair

. infil s%as&yae;cﬁlb%ﬁqn GhAE 4eullia 090 0fIRAGE M 9907505, WO

al es I's opened by a breath-actuate
OZMBQWMWIQ 02/898 1ot capterits of mdrivh ke lprelss incozmrtawidrby

L eserv u t he Dbli.ster re.,the powdered
sefe GG at PgIR DeRbprelTaTE AR WS e SORTO S, Of e Bipsent
inbérivaPEmt e ddiRiniQensdarit eikle pakdion ot activcinbalet d¥vices.
chanber 12, where a rotating vortex of powder
fornulatlon and air is created between the inlet port

i nﬁmegéhehaaemg gﬁmﬁéd {3l RRSSdaRGd f¥eaUd faehbel%le

ortex chanber in t1 nuous manner, the powder ed
pcivodqnfbanubnoen th:&wnrlhedl above teea aamtﬁntownbﬂhe@r thiretype ateex

[ i fI | ess than 0.3
desseréondien ‘?fﬁﬁ‘f fer aZﬁ@qS@Sag%tW@ 5266@8] %(l seconds) and,
in the case of a pure drug fornulation (i.e.,
carrler) a porti f powder., fornul atio
Reforitisnetic sadid (e iabeopimRtes PRI RIS f'f cliding o
vOHOS QBRI 1Y 2ndH Q8 A 8e BYrtlh@ 4 ﬂﬂeﬁﬂb@@roxfg&ee&mg an

présent in the boundary |a er adj acent to the 2
agroswd@f thahewdet fq;muéefuqm eT YOI qbaaggmné@w@,m fhmouthpiece

1% gﬁrtohg ?nc%f tlﬁ)a W¥eFlnhales to use the inhaler. Air passages (not shown) may

(D

be defined between the vortex chamber and the mouthpiece so that the user is able

to inhale air in addition to the powdered medicament.

The powder formulation is stored in a blister 14 defined by a support and a
pierceable foil lid. A blister holder 15 holds the blister in place. As shown, the
support has a cavity formed therein for holding the powder formulation. The open

end of the cavity is sealed by the lid. An air inlet conduit of the vortex chamber
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formulation, or in the case of a formulation

conprising a drug and a carrier, strips the drug from
woOheospasssber, so that an aerosol of powdered PCT/GB2004/003935

formul ation exits the vortgx_.chanber via the exit

port. The aerosol is inhaled by the user through the

rmuthpi ece. 25 30 The vortex chanber can be considered
erform sevey

tenagg egﬁ in 2 pt 51{0% eatd 6u %ﬁgh ?‘Fée%&e Cﬁmrcrxﬁaktﬁ é?% hg’f A reservoit 17

is BahbEel @5 thatblasténdi Wipd F n@sHt §uppls preferdbily b esinualigl
filtration, preferent| all'y allow ng particles bel ow a -
operetedeP R Py é cppisteg ©f QB@SWG@ &8 S IPFORY fif-toharges the reservoir

Wltg.or S, é%a% saé}la% %r eHQte‘f ﬂfe% Fﬁi@ssﬁkéjg §r155 bQJ) Ina

t i on s I'ra rticl
preffeﬂréd amlbodmemt nhamsrﬁohnecompsssed erp:tetomrn@lvﬁd inhsecyhnder

oL Lol LB, ERAIDET LR L DM TRUE LU L

| voﬁﬁtu SV AR Wbt Did BRGSu@RdLRELGIRATIag  hi gh shear

forces due to velocity gradients in the airflowin the
vortex chanber. WD 2005/ 025550 PCT/ GB2004/ 003935 -28

Wﬁl getéhrevlﬁ xg g{éltﬂés gz[ ﬁ&ﬂr? li]? elaiqlg)hfﬁitea{m aé!ﬂﬁteﬁq{f&gﬁﬁﬁm 19,

vortex chanber
forvinig £ix froha trepressirizad tahceceimmr ofiromgh wls bbstet whkye the

pow#gmégfo e B5trvnee AL SRR B0 e ot B Bl e

poWHRWRoinlul i G theZr cittdk chanitie 19ptvhe dfotd v&rtézeasf powder
chamber is in the form of asplral or_scro T

he
formplatiopend aF i srestassherrrera ks et mpshincibe ?}1466 ort. Rather
thR§ %a trhI:?\I)}ght e %Q{egcet)ham%laﬂmjﬁ contidhsthSn ot {heq%%deaed

'S gen concentric wt e axis of the Vortex
fo&halm‘nen ebtraifiedsn thyasirBowensers hbe vontereshaphizertiera very short time

(t%ﬂ?% y Siﬁ"%/ Oélosr%{:ct)%ie aﬂﬁiep lﬁsgtga azg | tc?orijl s ané Jin the
caSd aﬁ‘a@hreldm%&sﬁhamuoﬁr(pm hb Qaﬁ&lﬂ) arpditioh e tne( pbwrdeft 2
decreases snoothly from a maxi num radi us, Rrax

formulatiogaticks to SheralleraiHhe artes cRamher Thbis poryeler rl%\mhfgquenﬂy
ae?o%glz@&] b?QQé fﬁgg sﬁlkﬂefoqzes 6:@ QIR ) g‘lé)gél.lll{da?f' layglf. a&jgé‘ent to the

3 I’'s given Rmax( 1- Ok/ wher e
pM&nTheFamn)l/oFﬁrrhx vOﬂihe deigémmm@esr@d |plast1<d¢s ohpovdett ex
cha reases d entya .
R ePe 8" By P ah e et aup sou P e ZLR: seips

tHerHrh Ifﬁm&\@h/e cartiBE€ sefth&cdd N@owlaﬁq:cﬁﬁletmd)ftahnﬂam efits the
t he vort ex chanber 1 ex%giel ence

by t.he_ai flo
versex ehaspher Vi the it Petfte Thre2cfshisi b hajed @[Yéilgtuéﬁ: through the
nfot&gglﬁegé reduced deposition of

The vortex chamber can be considered to perform several functions, including:
deagglomeration, the breaking up of clusters of particles into individual, respirable
patticles; and filtration, preferentially allowing particles below a certain size to
escape mote easily from the exit port. Deagglomeration breaks up cohesive clusters
of powdered formulation into respirable particles, and filtration increases the
residence time of the clusters in the vottex chamber to allow more time for them to
be deagglomerated. Deagglomeration can be achieved by turbulence and by creating

high sheat forces due to velocity gradients in the airflow in the vortex chamber.
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the entrained particles of nmedicanent. In addition,

when the flow of air has gone through 2pi radi ans
wQ26i)02s3she air flowis parallel to the i ncom RGT/GB2004/003935

airflow through 20 the inlepgport 3, so that there is

a reduction in the turbul ence caused by the colliding

fl ows which hel ps reduce fluid | osses in the vortex.

Bet we t 3 i X] t
The.gelo rC e agﬁedtpv\% h1§19 s%flena'f'hef o1 ees Iésryel e &ggﬁ'éﬁ PZ‘Pe&V 5 oPthe
voﬁ&ﬁ@@hﬁhﬁiate the particles of the pomdered

formul ation. The 25 length of the exit port 2 is
preferably as short as possible to reduce the

ThP %ﬂeQ'c‘hhﬁﬂSePfs in 98P Rt b0 s@cfstgdlﬁllg Ezﬁ?cgﬂ:ai BBy s of

the exit port. Figure 3 shows the formof the
Adventagsowhatireyontéx thrnharhab en agfmiEegin shape. Thehe embodiment

eonetry of,th V¢ rt nber i s ,def.i ned.
hqfF R Eiee 7 hif 2yl & OF B o AR DAR IS i et kbfm pf o spiral
or Y&olle ST inldi @5t 3lisrRbstaftialgy t@.ng\érﬁﬁl kb aieepierirﬁeﬁeb of the vortex
table, It should be noted that the 30 preferred val ue

chypbenb apd thmexihpent 4 ip geresally spngsartic withithe agis afifbe vpgex

t
chC gﬁoe} quﬁu S Bas giﬁgerﬂoﬁ%t&)g%} {htqlﬂzlyéi;r Hh@ﬁ%énfaﬁu;\’ o &)é inlet port 3
and regiyé hxiolly viaghe kzitipert 2.sThe aadlusv@ df0beFORES SBamber 1 measured

S ThCER0021,004935 D ansl onFrerer e Mol ue RIS,

at SRAHIG ForP BT BIRXNEX R Re] Ihthu8f the Radie RlatBfngle 0 (theta)
hHei ght” of conical part of "Chamber 0. Onm DeDi anet er of

frauithe posmen ‘&fthé idlemsiirh 36§ gieen ﬁayﬂb:FR,Q,xG FOR /2, ghtterok=(R -
i nl et mn bW dth of inlet 0. aTaper angl
Rood/ Kol he s gityoradivient t the yhe<r shrobe T on regiea fa ths Hpflow
anld Wé@ﬁrué{ei 8f IicdhRABLREuINHe atlzb\@nd3 ¥id cH@Ber? T1h3Risavay,
in

stron uence on the aerosolizing performance of
the héfen@wm@ss Festionpleares pithest *rcprﬁ;ex thorhes 1o¢XP|Erlgg¢¢sl by the air

th ter ef.l T 110
ﬂcbw %e eQ{'S sO théﬂ?il? Qgg/rlg g(?eé %Ht V\W)e“é"h lg%g% € de]p%smon of
the hﬂt@ﬁﬁﬂ@a&ﬁde@ﬂbﬁddﬁ&ﬂﬂénﬁflﬁ@lﬁ&@, when the flow of ait has gone
through 2pi radians (360°), the air flow is parallel to the incoming airflow through

the inlet port 3, so that there is a reduction in the turbulence caused by the colliding

flows which helps reduce fluid losses in the vortex.

Between the inlet port 3 and the exit port 2 a vortex is created in which shear forces
are generated to deagglomerate the particles of the powdered formulation. The
length of the exit port 2 is preferably as short as possible to reduce the possibility of
deposition of the drug on the walls of the exit port. Figure 3 shows the general
form of the vortex chamber of the inhaler of Figure 2. The geometry of the vortex
chamber is defined by the dimensions listed in the table below. The preferred
values of these dimension are also listed in the table. It should be noted that the
preferred value of the height h of the conical part of the chamber is 0 mm, because

it has been found that the vortex chamber functions most effectively when the top

(roof) of the chamber is flat.



10

15

20

and 3, the ratio is 6.9. In the enbodi nrent shown, the

vortex chanmber is machined from polyetheretherketone
WORBBKpsssacryl i c, or brass, although a w de rarg®/GH2004/003935

alternative 10 material s i-@9possi bl e. Advant ageousl y

for high volume manufacture the vortex chanber is

i nj ection noul ded froma poI ymer Suitable material s

Lude—but—are—rot—Hmted—t LerI ycat b
R}F‘b"rﬂsl‘?‘?l e butadi ene styrene (ABS), po ? fén(fes
| ate €

%

ey pht-hal H—afhd
Ryl ef i ﬁ\éam&mﬁwg b shgPeHhy| ene and pgrh%”/é‘[“hyl eng -
ephit i"itl\fl‘i&ﬁ?&ﬁ'ﬂ&us TP LGLLTar er T agoqiRance wjth

g®i nents of the invention is able to dgenerate a -
iRt | Vel Matisewmighgofodhaader Wi th a hi gH.6mhme
article ifraction Tho i nhalaor ic Y !

pidvi di ng Ié%}&bq %ftcé’n&i‘l‘EPi“‘éﬁ’gépé’B‘ibét g i S@IP'}DOH of |a

nmegsuTed %ﬁ QJrofl%Qﬂ%r?o arug and of deld.yﬁm ng the
agrosol i ded dose 1ntothe patient's inspilratory 20

fllaw at 4 Maigdcofymtp@s than or substantild-Bsoequal |to
tre ‘.,’e! nr"t” of the T TO T |u1. uly fl va, l.I
rgcuci ng d%ﬁ’@g? ?f’é‘:[FtWr{'npactl on in the pati®nt's

N HURARGJTGhRL pbste €T TI Cl ent aerOSOfl 0.5t System
alflows for a sinple srml L _and | ow WD 200K/ 025550

Pl 682004Tq&39351e of st omaduitievi ce, becal®% thew2®
energy—tset—to—create—the—aerosot—s snat——Tte—fturd
energy required to create the aerosol can be defined

ThaS$atid|8f iy @ghater @Y €lic thatkb@f1 tdithe difimssy bé thelbtit pbtt@[has a
by the flowrate. This is typically |ess ha% ﬂx es
strapgiinfliFnpe on e pesproliing peRipRancs qfihe @ppgey For the SsyRinetsic

noSAL 3¢ F@E% fle &ﬁ%e&fr ?ssgéﬁnédrh\éqm | QR §."MEhP ST between 4

conposition’is such that a fine"particle fraction of
an¢u2|aadqirem1y beigene Gatnald8.ofn te preféron ebbediednyied Fagures 2

particularly preferred that the fine
angg’r ’faél leg?fl on be greater than or equal to 45%
50% or 60% Preferably, the fine particle fraction is

'O“(D"*'O'OQJ_

. at least 70% _and nost referabl ast 80% In
In she c@bogiR wﬁbowphgbéf §%§ﬁ3ﬁd%

po! th MR (PEERD 'E@kﬁﬁt bPBradh tdltlfé)ugﬁ lalWide AR Aernative

st preferably, theé inhaler device uSed to di spense
m4thsgalp messﬁdgmﬁdmtamwsb' fom higheyolpme) mpagyfagtuge theceortex

t he arr.an nt u }ﬁllﬁldbt
Chf“fng’f ?Solr’ln’ 0 ngmﬁngTd;%Q% %gw e?s él];njg 189{3 1%‘easc B9
ntﬁ\lﬁlﬁtéﬁ)fcepﬁyefrbblaahéyacﬂﬂohﬁﬁbtblﬁﬁ)@&pnemneﬁﬂXlAéSS) polyam1des,
'polystyrenes, polybutylene terphthalate (PBT) and polyolefins including
polypropylene and polyethylene terephthalate (PET).

The inhaler in accordance with embodiments of the invention is able to generate a
relatively slow moving aetosol with a high fine particle fraction. The inhaler is
capable of providing complete and repeatable aerosolisation of a measured dose of
powdered drug and of delivering the aerosolised dose into the patient's inspiratory
flow at a velocity less than or substantially equal to the velocity of the inspiratory
flow, thereby reducing deposition by impaction in the patient's mouth.

Furthermore, the efficient aerosolising system allows for a simple, small and low
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preferably at |east 70% and nost preferably at |east

80% is generated on actuation of the inhal er device.
wo0@E2653501 ve devi ce does not depend on the paPCE[MB2604/003935

i nhal ati on for aerosolisingghe dose, the delivery of

the dose is nore repeatable than- is observed using

passi ve i nhal er devices. 20 In accordance with anot her

enbodl nt of t he nt inventi t.he e.of - .
costdiih DeRtsALs SaciBy Pardlto HEVE A SPs g PR e Tha Arid pacrey

reqil APt PErehROhB JBIILBEANRAILRRE 25 THE intBBLL S¥Vdraike of tHehe

ant|depressant in the dose which will reach the |ung

'pxes(sutwenwm)ed hysthecfrantrsat This is repieadiydessabanf joules a%fh gen be

19 gg hal er used. As such, a 10ng 25 dose of the
as %Wf? ebr $sant, for exanple clonipranine, will deliver
3.5nmg of clompramne.to the lung of a patient if a

%-PD of 35%is achieved, whil st tg1 sa dose wil | h
In qeataity embediments of Hha PRESERAARY S5O0 Y Rmvﬁg%fw&l&?ﬂ?% suc

thag% &}% ﬁs: A0 o cAORGOE 5t REQ B oeratbd ohfactdiBokidERhé haler

anticipated in the present invention. As
deviaec it 1s|parhsﬂa;bppm5¢r|r@d that theif¢ pecticheefragtinn g greater than or

equpg 5‘9«{ ant ‘% &'g frgrsab:ll} é fi h%aftf R graaﬁ%? is at least 70%, and

neasure
Mfetfaaag@t lu:aqu Boi% |Iﬁmﬂ&gﬁﬁbdﬂmaﬁt At grosater Gaﬁrpaﬂes an
| npact or .. WD 2Q05/ 025550 PCT/ GB2004{ 003935 -31 As
antiglepResspRt i osRIBHQR WithR @RdtHBRtERbodi nent of the

present invention, a nethod for treating premature
ej acul ation via |nhalat|on is _provided which
Most pyafesbly, ithhibaley davige yeedto d\lsmmséhe l?QWﬂG‘SF‘?mEﬁﬁPﬂ?éS an

acttv&dﬁggln?agwce gjt:ra& ntmentti)eem 81%% tﬁtx ﬁﬁe %‘H@ﬁé Fracté n of at

rverimg, artic ose
lea¥ 35% 1f>feeer5bmrt ldast Bo%p&eanoﬁaof:é pmfaiablyt at Oeailstrgo%o eadypuore

d t
Prq@r;gﬁs%tal@%“ 794‘{3 |ag {llg%% %S%ﬁera\ﬁ%ﬁ lgast%(%a){; éssgen)érated on actuation
BRORREIE 2], 'an. B2 uekicBAbes ABPAsFHndSof tHPABKt's an

dersen Cascade | npactor or a New Genherati on
mHaﬂ!mmt for. aemoimeg dlosdosst theedeliverngtthe desefls mage repaatable than

is (ﬁ%neerdl al assgre Fﬂgcﬁév‘?g‘es"“ th the Miltistage Liquid

nger, n sim bé"used in connection with the
bllsters |nhalers and conp03|t|ons descri bed
her ei n. ddltlon 0 the f par t ract

f
In gepEhess i BBt G B T e SRR ejdose of actve

agﬁ{ﬁf ik idekifed [REQHEARE HRE PaRRY aose%f heughnipdtéredldese. The
avi a dianeter of |lesS than 5m (correspondi ng

petd:a@tagenaf the entideprasant fnothe) dasgwhieh Wil rgachghe H‘éng {}h@ &FPD)

is depensdent on the formulation used and on the inhaler used. As such, 2 10mg
dose of the antidepressant, for example clomipramine, will deliver 3.5mg of
clomipramine to the lung of a patient if a %FPD of 35% is achieved, whilst the
same dose will deliver 6mg of clomipramine to the lung of a patient if a %FPD of
60% is achieved, or 7mg if the %FPD is 70%, as anticipated in the present
invention. As such, it is appropriate to define the dose of antidepressant in terms
of the FPD of the formulation and inhaler used, as measured by a Multistage Liquid

Impinger or an Anderson Cascade Impactor.
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bel i eved that for system c delivery, even finer

particles are needed, because the drug nust reach the
walesphsssbo be absorbed into the bl oodstream ReTAB204/003935

it is particularly preferred-that the fornul ations

and devices in accordance with the '20 present

invention be sufficient to provide an uItrafine

part i I act ion, st .

A5 BRER B aRro R Bl ngfler FBmB Yhibe Ploeiintantione
meklesd foﬁlbéuﬂng ptefitatd?e efaeﬁlaﬁbﬂ maahhhleasﬁ &lsmvmdwemht

of the active material has a particle sjze of not 25
compEiges wgﬁh%ﬁéom)gf 2 PPEFlet ePROTIEn H5P dhe lngs o prAent, the

u

o A B PR LB s P BEO P AL ot of g e
panicle Hesepofeemt abiowy @ritmptp abaut 20tigvef dondraddepraisanitcwhemy

be ‘used t . spens.e r, far ations, .
ey e St e rebiplet D3er Sepbbeagpoe o,
CHapatdoa DA?ﬁﬁiraf:ﬁsn‘E (J0BBY, |a€a| £ndl95e CoscaddByRIoRBEla N Y

I npor t ant that this is achi eved consi stently.
GﬂW%?QQ%ﬁﬂWﬂ“?he i nhal er device includes a breath

triggering nmeans such that the delivery of the dose is

triggered by the onset of the patient's inhalation.
Thendasendagtve hgdntt definedtinaine nﬂoesr sisivenie@dnhection with the

coor di nat e .t hei.r WO 2005/0 50 / GB2004/ 00393
MR et R TR P Ao e TTE e SF L TIaRT e WA, g plisters,
inRd16ls} Bdd céBPosiEishs daseribed hegdid.vered at the optimum

point in the inspiratory flow Such devices are
commonly reférred to" as "breath actuated'. 5 In

InSTRAL IR R ﬁﬁe ,&J}ﬁcﬂrﬁmh hAVRRL %&vaa/fercd% iHbekdst ﬁ%e ultrafine

conventlonal alers, such as the Rotohaler and
pabiislk Hedcepn cﬂeﬁopd bbdvea bAkaugmparpales lhewggsu digmefertdfdess than

SHE O =PAE AR i R BT RECRrepln B e etvery b g R e s

bele#&d tHat fHEsys ik Qlelipéxy} éx@n%d@rtﬁdé@ﬁefﬂe@ﬂécﬁ euius2@he drug
to about 120m_. In certain other ones of thes

mapiysachEieadvealio kg shsoghedsinte theshlopdsterigp- b%/s Wéﬁhg Htis of
szrB@ulQ 4 Ehﬁ%rt@@ Eﬁdt%@ Sointulh @SS dPdeviQRG88 dance with the

prefera [ies between 60m and 1000m The rel ativel %
pxtemgen’sqnz:v@ndfe mfﬁssncm piavidepzan viteafias pgrtids fragtiod off [ablgast

athug 5%% \A{?%rré:%n;' CO%et;a:brsﬁ)tu | ﬁ"éo arﬂi ?nggiis %?9% aﬁ&l Pabout

T@%ci pi ent 15 naterlal whi ch may for exanple be a
mat eri al such as one of those nenti oned above as being

. suitable for use as a carrier material, especially a

PRIEVSHE] hi REt0968by wakight dF3hé Qb ORReRRl hac Baficlel fige of not
fine excipient na?erlal may be of the sane or a

more than 10p.m most preferably not more than 5um. The particles therefore give a

good suspension on actuation of the inhaler.

According to an embodiment of the present invention, an active inhaler device may
be used to dispense the dry powder formulations, in order to ensure that the best
fine particle fraction and fine particle dose is achieved and, very importantly, that
this is achieved consistently. Preferably, the inhaler device includes a breath
triggering means such that the delivery of the dose is triggeted by the onset of the

pat.ient's inhalation. This means that the patient does not need to coordinate their
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different material fromthe carrier particles, where
both are present. The particle size of the fine

woxeispiessb material will generally not exceed BOWMGB20®E003935
preferably 20 does not exgped 20m The powders may
al so be formul ated with. additional excipients to aid
delivery and release. For exanple, as discussed

b it be f lat ed t
bt FBIPe RarGRoRar roiipr arurcesd MY o5 e th Mose
delil@%HNY e FPESuAPFbiANiI theaRIRAYSR Tidw. dSadied &Ficéf are commonly

greater than 30n]ﬁ§reater tthan 40m greater than 60m
refegredetpcas "Gresgh ectuated: 90m which aid the flow

properties of the powder. Alternatively or
addi tional ly, hydrophobic mcroparticles my be
In drbdifirgltd of t&ll&@)resz—:ﬂﬂhﬁ&hhbﬂ RéhicH utilbe q@nesetidnal inhalers, such
i nventjqn. red hyd bi c terials ingclude: .
as thgRajoksleg an 91‘5?‘;‘*‘]5& F‘ﬁ%cr’i‘ﬁg ﬁga@ éﬁn P?:mé@% gze Pgﬂf’ﬁ Gartier
pargq’]emagq:laﬂ%et frsn@pdd;in 191:63bbhit AOUORm. Sl 6d: iR O Aése,

derivatives (such as esters_and
emhaﬂm)ltft, ltlag pmcleSpeecof the camrnam@e%mag gengefapmr houg 20pm

N D

ura a

90% myfaetgaﬂbsmeRa&ﬁmcpﬂraelley1spesftam edooum aaa@(re&wﬂ@hes
GB2004/ 003935 -33 p&terlals i nc

bersieen Sh1BStR FOHAY TR FIoCTER NESF G CRTR ePEHa ges
goQ&'f?le ARPERYVESMERN cHiAdM@dnksVi a the lung. Large

carrier partlcles are particularly useful when they
are |ncluded i'n conp05|t|ons 5 which are to be

1o SR SANEANELA0A2 PRAEL () HORL Gta AL BareRUCIoA drfpicnt

ces discuss ove.
mﬂ&ﬁlcﬁmcﬁﬁnmforﬁ:&eﬁﬂpk bé glmatreridd shenaeonevof thcrsetrheltloned

devi ce .upon, %g gatlon and so the g esenc%ﬁ qlh
abp¥yg a5 ]éq,mﬁ Sptable for use asjaqager magerl efl?-Fé:iF A /gysfalline sugar
sulEREhLGIAL 21i&868e. AheliR ddcPiediiaperibl Aay BE dflike same ora
po

er, making it easier to extract the powder fro
differenbiviatarial from gagpeartier partisles, Whetebath apespresents The @arﬂcle

si eeof; trgg%ngl g%ge'%ltt%qﬁgﬁal vkllﬁegec orrpg nrng% ?{édopwﬁe :5% rably

&ﬁ@gﬁkhﬁ&wdﬁopnﬁxanple t he powder may be prepared by
m xi ng together particles of active material and
| act ose. 15 In enbodi nents of the present invention

TH@%&@d&E iphdyZAsAPe 86rnhilBretl RAEH £dditibe4l exedpderrl €o all delivery and
irair |nhaler as descri bed above, the_ carrier

refsase.i Epoexample,paivmatsidaboye: BREderomRP o, map e fagmulated
wif rg%%i;? fheg 30 A, ZQJHAA%, £l VIBEDle HosLBLVRE: Afss median

aerodynamic diameter of greater than 30uim, greatet than 40pm, greater than 60pum,
or even greater than 90pm, which aid the flow properties of the powder.
Alternatively ot additionally, hydrophobic microparticles may be included in the
compositions of the present invention. Preferred hydrophobic matetials include
solid state fatty acids such as oleic acid, lautic acid, palmitic acid, steatic acid, erucic
acid, behenic acid, or derivatives (such as esters and salts) thereof. Specific
examples of such materials include phosphatidylcholines, phosphatidylglycetols and

other examples of natural and synthetic lung sutfactants. Particularly preferred
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and 3011min dianeter. The desired particle size can

be achieved for exanple, by -20 sieving the excipient.
woanosa2stssi red particle size range of between #20T&B1004/003935

70m the mterial may be sggved through screens of

45m and 63m thereby excluding particles that pass

through the 45m screen, and excl uding particles that

ot hrou h the SCre VD

mafepialClneRR e A (0 B iSRRG MO SaRI A K peen
appiBoledrist ddlivedyariatieluag. | east” 99% of t he active

particles are 5mor less in dianeter. As detailed

bel ow, such a fornul ati on, when adm ni stered via the
La E%faf‘:ﬁér?lx@&éé ME Shﬂik%haed seBAR AN sreesnauasd @@E&'nﬁl:ﬁnons

racti o 1 n exce bout 80% . and an ul-trafine

whmhratrle tb befdispenseadnusing & pesse ishalabdertice; 69sh 29 tHerDislshiler and

RophplRIBHEE: TP L GLOISE AT SaRPt Seh et oictce

with@VER! dERRSuptl add@RTbn! hd m{mqﬁeée&eg Of €l Edrdier artlcles is
particles to enhance the flow_ properties of t

bemfm@ras theyeharen hemefisial effessian B flow prrperties %ﬁk&wdef
n1é 'rcla]t;s%mlht?gerxltﬂtg}{ ik gg:f | #t%x‘g 6%% ﬁ%@tk@ér BuROHEG which it is

25550
mmE&I/GBZOO4/003935 -34 such fornmul ati ons can have a
snmal l er particle size. In one enbodi ment, the
particles of excipient material may even be 10min
In @bAI¥RdiffunRtank &S She pOOAEN forRaMMIfdond AR be preleated @;? rhifting the
whi ch the powder, conpaqgsitions of the present
comppasatsH t@r ppWémﬂgﬁrb &of §8mplee Fhm“'%ﬁrr’@%ba pigpared by
devi rade mark) and -
m%nmg t%% thﬁI ?gm% t@?g gmtrrrél;lrﬁml?é}lht;l:Qﬁq1 ?{,ché fendl vi dual doses
of the pomder conposition are introduced into the

devi c exa 0S caps |
Tnysiaqiipichts e PEGER: Fire B i S CROR B inBiler £
exhfilel bt AepiadiCinhalek hadesdtiiel)aboke hk Q:hxrldi’ li)aﬁﬁélb@iﬂecp’teféﬁ:ably

the inhaler, one dose_ of the powder is 10 renoved from
beswpens 2 296l POP, 1atbmghlasdictwatef? apd IBmpdp demeis: o between 20

an@%&&@m dianild: SN JEEI}EH gaﬁme kiRe tAEbE aNRPEd Rﬁréx@g%le by

an active i1 nhal device offers advanta

si¢ving Het exalmq:gh éiorfan desireq patticlé sizé vcmgeuqfrbeawelera%rené 70pm, the
C On.Si St e

se repe billi % I
maYSta mab Sieh an o u%ﬁ &°° gr ﬁ%@ T °d evélsp/“nl thgr%bﬁ gxgfuding
pasticles it qbays t!beﬁugmﬁmletm,m ﬁﬁéemmﬁpﬂxeludiﬂ'gepdﬁlples ahat do not pass
(tradgwqg or the Nektar er.apeuti.cs . gftlve
Bt teseeth i ofppr bl e AR a8 IR cos of
the kind in which generation of an aerosolised cloud
of powder is triggered by inhalation of the patient.

Pgferdhly; ot Ipase 967, and eostmyeferably atleasti 9%,k thecictise pasficles are
S;?n% otRedsGa RetP AQadnifea %Qlow such a formulation, when administered

via the preferred active inhalers, can prov1de a fine particle fraction in excess of

about 80%, and an ultrafine particle fraction in excess of about 70%.

In such formulations where the dispensing device creates high turbulence within the
device upon actuation, the powder does not need to include large carrier particles to
enhance the flow properties of the powder. The device is capable of extracting

powdets even if they have poor flow properties and so the diluent matetial used in
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90% up to 80%or up to 50% by wei ght based on the

total weight of the powder. The anount of any fine
woexeispessb material, if present, may be up to 80%GB2p04/003935

to 50% and advantageously-gp-to 30% especially up to

20% by weight, based on the total weight of the

powder. 25 Where reference is nade to particle size of

£ f [y - 00
sudiforkfififorcah Mv e Wifer paribl b8, 1R opb UHRHARK, e
pasicka ofexclpientahatasial me) ghendsk Huni ircdianeierar 1dse

particle size may be cal culated by a |l aser diffraction
net hod. Where the particle also includes an additive

The®k$ rﬂo%&de@ thHahe devictamewRichithe p%d@@é&rhﬁ&s@tﬁons of the present
advant ageously the particle size of the coated

invegtippcyidlscommenls bewised inrludeesinplefege!’ agvises.dor arayeple the
i, ndi'c for.t he, 4n e rticles.. .2005/.02555 '
RofAI s R IE BOSRRIECRRLAE fi in iR BPTRRR doses of
thd powdsr t@hpesidop aaiatrodateddiid dfesddviic iaf fdrhexappld,istdghs dose
of .. actjye naterial¥%8h§e delivered_ to the dg@g Iun%
capyul¢ssof Rlistersaandalso, e dgpe devigesy fqrexa@ple,esTpibehaler
(trhdenRiDeh WIRBR WM Satldh BEARLARIE:, bhEe d36€Bf wder is
Therefore, powders generally include particles of an

removed from e aesegyoir ghthegpowdesrmaariali eoingainddin therdeyiqey
the b5 particles of active material. As described in
WO 01/82906, an additive material may al so be provided

. Ad dlraadglasentioned cln thadheadocriain pbedaa) irendtivielifhalehdevice offers

5o BETRED BT b 05§ e Rl oo

rePERASIAEy Wikl BASHRRMERS thad i 9hleP FiPl A Etbvi QT wéfiisdAYSuch
powder ‘i nhal er, or be present in a separate form such

degirep include dpnexample.gbatAspiraini (tthilmand orrtha NektgyEherapeutics

ac‘jgggnﬁaﬁ]& Jiaquéet L%c? l%? $2Bt2adh tc Ldif (qew}i&stcuﬁhe Mc{ {nov\e/}l'ch -
generated on 1nhalation similtaneously or sequenti a Ty
genktaltionhel gmoadtiesolised tlbat ifpywidee istigowredrint mhahlion I tha
sonme circunstances,  for exanple, where any carrier
PﬁﬁﬁPFicles and/or any fine excipient material present
is of a material itself capable of inducing a
sensation in the oropharyngeal region, the carrier
Wihgte present, theprepuntind cpities paxd¢les may bemp tor 9%, wpto 95%,; up to

9(@%”@# 't(g 4H% 51:“51 {J]%"}% O&reigﬁ{ ﬁ{geﬂlo'n 2 ltofaf W%h%ofttﬂg Rowder.
carrier particles andfor &ny fine particle ®xcipleéent
Thaymoonpoef sty fimnexdiplent Mvaotchérif prastah beyibedae &b 80%, up to 50%

terial is,20 [..In tai o di t f. th
s asbianPoachialhp g S02hchperiul T A ABehy Py Based on the total
weight of the powder.

Where reference is made to particle size of particles of the powder, it is to be
understood, unless indicated to the contrary, that the particle size is the volume
weighted particle size. The particle size may be calculated by a laser diffraction
method. Where the particle also includes an additive material on the surface of the
particle, advantageously the particle size of the coated particles is also within the

preferred size ranges indicated for the uncoated particles.
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"hiisters of alistes Prek-c Ihpreresdance 1&g

"blister" of a blister pack. In accordance with the

enbodi nents of the present invention which utilize
woands/asisst ers, exposure of the fornul ati on t orParsGB2004/003935

prior to 25 adm nistration-gs-reduced or prevented by

storing each dose in a sealed foil blister. In sone

ci rcunst ances, it rmy be desirable to further protect
e for rru#

W}‘J.lﬁtlbls cl?ad VA %egﬁn%lgi? ar(j@ﬁ,e]rll roggityorna%:s:é%sssﬁ)ge gg L‘:rs Ee%{rgcles of

actiVedBatetiol toA@gHveredf to&hé dedp Bimgmta:suﬁiaﬂlﬁ'lpﬁéﬂdfﬁtﬂ@fdr as httle as

Furt her mechani cal protection al so be desjrabl e,
possiblp phtthe pthen sompanerys p petetrate fhéo%e@a}ﬁageT kriefosg powdets
e 4
e R AR R bap] APEPR AP P S BF fichs D Buppying the
paﬂictasrofprcatreﬁtaltatmlpackagl ng) elim nat es any need to
i nclude anti-oxidants or the like in the fornulation.
WD 2005/ 025550 PCT/ GB2004/ 003935 -36 The, blisters-

AWk &dib e WO U5 £82906, A RldpieseateriaD R alsdbEprrviddd itfa dose
a base and a |id. Preferably the base material is_a

Whlld'mmla‘taéescf@rfbﬁ ipatiery thatidieyiose hpnbesn sdmindsiersd Thopdditve

1d
st STRSCEC B, 45 DUECCEPE, 80 powdes
fottmlatedr for a]mﬂdry)q;@eder b:ahtalere ot befpirdsehit irhe sqrakatedorm, such asina

provides.a 5. veI inert layer, .in contact

sepiaadpriotsBih: Bttt b brraidfsdRpaek slbgg in the
aitflovC@dhefied alighd1Rtisesmuliahendlbi sdqRen6iIBPRith lthe pSWder

typically 45-47mt h| ck. The outer polymer |ayer
coptainingdhe aetinermatesrl st rength to the |aminate. The lid

material is a lam nate conprising a heat seal

| acquer, a hard rolled alumniumlayer (typically
In%nﬁa()mctdmnsaimea,rﬁdr arareplecwhale qnyl cpnmer paatstelles aﬂ"&vé)rrv@atﬁne

eal |ac r bonds to the 1 of the e
expiparat BT Rt i hitrer LR EBehie S FlaRine e dign io

the Sroptddrfngeal tepiod, @hé aditiet padtivlepiaad¢bnthe fifd exdipiest 1fnafer1a1 can
the polyner | ayer in contact vvlth t he drug ncI
¥

copetifare 684 mélpﬂag.?q rgateiphy/Epr e:ﬁgpglﬁr agriet pasprley ﬁaéf? ot any fine

%8&%%@@@}&@ ti‘niypé)m nsEfmmﬁzﬂcﬁr mqiotﬂsﬂ SEb1e lanﬁat&mt@ﬁal is
ase I's typl c 'y oriented polyam de (0oPA).
mbndoduri zed Meter ed Dose | nhal er Fornmul ati ons

Pressuri zed nmetered dose inhalers (pMDI) typically
have two conponents: a cani ster conponent in which the
IrfléiEpi @fblodifénts ioff thdpfesaftSfvaitic) ehcle floasis andred di @ foil
stored under pressure in_a suspension or. solutign form
e, af fipapgent

BYRiGHslcks, RpEaite HEhe ¥binhulGQHH 8 Bir
mwﬁu{ﬁgwgé%ﬁ%%zseﬂgnof s‘t: hsé f}o)r mul at i o% aI‘% hough it pnor o

adroBitiitiontis révhuced it rpg¢‘emdftdsby stamingteark dgse ie Maledrfml blister.
Iz? ?%—Iﬁ? fﬂe:f{:%r%g nﬁger]s,e qtm }y € cclg‘slula%lel tr(])c%uléﬂleé p@ote@l e dfo%_%.\i on by

placing 2 plurality of blisters into a further sealed container, such as a sealed bag

made, for example of a foil such as aluminjum foil. Further mechanical protection
may also be desirable, to protect the sealed blisters from damage during storage and
transportation, etc. The use of the sealed foil blisters (and optional sealed bags

and/or other protective packaging) eliminates any need to include anti-oxidants or

the like in the formulation.
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contents of the canister can be di scharged. Aerosol

nmedi cation is dispensed fromthe pMD by applying a
woOaos@28830t he cani ster conponent to push it i nPATIAB2004/003935

recept acl e conponent therebg6opening the val ved outl et

and causing the nedicati.on 25 to be conveyed fromthe

val ved outl et through the receptacle corrponent and

Tthlb stng hfnr:g aﬂse%q%}l tﬁé g?efse&?l%vegtg &P E&f ¢ of ARl 3{1‘& a lid. |

romt ani s cat ron 1s

. Prefeiabhy, ibéibasefrﬁitﬁhﬁigs allhtﬂﬁb.ﬂ&(dmpﬁ.ﬁng 8 poiyttﬁﬁdey‘brhﬂ gbntact

the pati ent coord|ntethe di scharge of aerosolised -
P it ghsoft tPRgHehAHmEn R4 Sk AnShATk exte Rl Dolfanes laver. The

alumuﬁgt@adpé&t'rﬁ&asr@a@d Sf/vt dﬁ'H&?ﬂ'eﬂ e,m@@th@agvgtﬂtr' Provides a

Inspiratory flow and conve to the lungs o .
relzl@%y MSl‘a@exﬁﬁ’lé/o@@OWGbS@s@g S téﬁ;&pcmdlalh}&mq@lmus ductile so

et BF "solf Tofne ) Bl Site? e F ROwPRy -4y ok The

ouft#tgymed la'jrél%rbeféﬁph@(ﬁhenﬂ%m&ﬁgﬁmo thleNasaiake. '[[‘Hh dH @fisterial is
the fornmulation is provided in | |qU| d form

and
a lpmpifage soOMPEiRing 2thrat ssh %aafmer a hgrdhrplleg; alpminigm layer (typically
zoDjdlﬁ.B?'dL@ tandet}?e)ﬁE&QF{){{ll pr ; Qr t@i&@ h@atVRh! 1Bt Yue?fbonds to the

r exa | ant can conprise a
podyongr legeresf @abasrr foal lhingnacé dexing heat s@alingabTke aluminium layer is

nafd $95d S o ST F e PR i coppepeien e
syttt potyomb KATORAP(DO) balisosylohs B} Al (PF).

One or nore propellants e. use
Thg peckbPATISE 1t o1 064 Ptsr 8 BppUr ceientsbpelpaids (OPA).

actuation of the inhaler with inhalation, a breath
act uat ed val ve system may be used Such systens are
3 he ® i ke B ’\brton and 3M To

e S 8 AT i 7 SO

capdtéroddmp srikdlt &5 whidh the deeg pmﬂtl&nboﬂumb Sn doltidepidilant, are
formul ation is either a,"susp nsi o fornmul ation

stgredundes PLESSBYE! ina SUEPGRFIGH PLEq Btﬁon g?{({ﬂ aﬁg Iaﬁ:ﬁceaptacle component
udei B 3J184nd Q&u@ﬁe {hld %amQ{eQ p?}ﬂ@zmy lchnisfer Qﬁh 'c%ﬁ@ﬁin Hiﬂt‘iple

the in vivo affect of pM formuf ations wi|
dcssemolf ghe fomiygim, eithough IDP&I powsitiatabaon smelestqsre lsegjisters as

f
S0t LA Bl ADSABE o AL B0
WE}xtstoefa:ha @hmguee san be Idlsthﬂged).mmsal mebiehiiow addmpedsed from
the te for stem c |lung deliver
LI RRHBE o A€o e AR CoRpPARFME Sy BB ifinfp the

r&gf’taeles&ﬁnponent thereby opening the valved outlet and causing the medication
to be conveyed from the valved outlet through the receptacle component and
discharged from an outlet of the receptacle component. Upon discharge from the

canister, the medication is "atomised", forming an aerosol.

It is intended that the patient coordinate the discharge of aerosolised medication
with his inhalation so that the medication particles are entrained in the patient's

inspitatory flow and conveyed to the lungs.
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t hrough nodifications to the device. Recently

devel oped val ves (e.g. those available 25 from Bespak)
walsa/affser payl oad i ncreases over current SysSPEW&;B2004/003935

meani ng that |arger systemr.doses can potentially be

delivered in solution pMDIs than in suspension type

pMDI s. Solution pMDI techniques can be used to prepare

f ormul a ns for elivery of. a ant
TypigTy PO i peopelfats 16 A Ao R oL ST o e &b to
proﬁ)@pth%l xﬁ@&@ﬁndhs&i’c SOhe Rubvess i refdptalaPEempanintt dnt I
ungs However, suspension pM s have a nunber o

inhdlessp dve foraydationFis previdesineliquid feraranchresidrmmathin the container

oSSRl AL P B AP DR TR st

thel propelladteat €dmpeisat &dnip@eﬁél& peNGi ﬂhQuef&.dgga,s Gnﬁeble
i'nconsi st enci es,

bl
pransUra RIERe G CochloroBuorrIgh) PratElene Sutt R EhRall aptiCFC

12 Ozfsm?élfas H¥APH af&HthMglrﬁe %lfi:lltaﬁtst%%cﬁ"dg- ERT R GAABIEX 227.
or mul ate nd rranufactu e than solution pMIs. 5

Orderpranony paopeBants timydrecusedibo digtremt fopmulaionpr esent
i nvention, a suspension pMDI' for an antidepressant is
provi ded. Preferably, the propellant of the suspension
In RMR: toSDettel otudlimite hmaﬁ@i‘r’ﬂﬁﬂ(ﬂ mhhly':r anithi inhilh 8o breath
prop eIIants frost _pref blly HFA22

acfunted VRIS 3 ST TE S o DB DR Sk AT ibla f example, from

a%;t Notton akdl 318t M8f hitOheRhNRARE, tHepARat eﬁ@lﬁ $'"MBRldevice, and
'ends of about 60% HFA227 and about 40% HFA134a are.

thers et dwsetis awrosmticallipfitedalen the petionf indalesd ( Dupont
3200 200) canister with a Bespak BK630 series 0.22nm
actuator. Nebulised Systens 15 Anot her possi bl e nethod
Ianextaiim:ﬁbsdxﬁaetnit@ hé pMD Ifcamruiridhn is etthey st erspeBuod' type
systerrs i nel gonventional ultrasonic.nebuljsed
fosSieb cat PLIICHLAUN BEmBHea ik SURAIHuoH B s the
prggglﬂﬁttl Yt isHeliorkicad: Bangdhah drdevd CEMTSURmaktiole will be similar

spi mat (avail able. from Boehringer I ngeI heim or

totthesee@ﬂ:she(la%fmbﬂ@mr}scﬁﬁsmﬂmﬁ Hrfve, imtesme Rf fimg, to hepapeutic
fge ganggutq?e r%&%&#eﬁﬁykffe&e stabilized in a sterile

UEOoUS so exa with 20 anti oxi dants
such as sodi um net abi sul f| te. The doses woul d be

siml aE Ef those described above, adjusted to take

Sel deration the | ower percentage of the

O?Eﬂ\l[ﬁ? Pécﬁ%%ﬂiﬁes}i] beihitivh bMIDBAGSE Helievddieghd theanbahippirSiihte for
t

em Al though these
systemic lung dehvery as they offer the finest mist, and can be more easily optimised
through modifications to the device. Recently developed valves (e.g. those available
from Bespak) also offer payload increases over current systems, meaning that larget
systemic doses can potentially be delivered in solution pMDIs than in suspension

type pMDIs. Solution pMDI techniques can be used to prepate formulations for
delivery of an antidepressant with HFA propellants.

Suspension pMDI
Suspension pMDIs can also be used to deliver an antideptessant to the lungs.
However, suspension pMDIs have a number of disadvantages. For example,

suspension pMDIs generally deliver lower doses than solution pMDIs and ate prone
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- pMRlsd

systens can be used, they are clearly inferior to the

DPlI systens described above, both in terns of
wehbisoressey and conveni ence of use. 25 Exanpl eBCT/dB2004/003935

MIling Various exanples ilBgstrating the invention

are di scussed below. Unless otherwi se stated, the

i nhal er device used in the exanples was an Aspirair

to (Et%? PSFX sel:eiart]ehciil l:o susBQngons é d%Eéjﬁm%othQeSSQs V%RTE blockage, and

i'ons were m a conmer ¢i al
susPididd isealilites (RloaSettting)h )Hﬂ&h‘kkle&éﬁsdﬁs;@%lﬂmrsl,l suspgnsion
t he gggokama AS50 jet m|l. Flth r th pur dr ug . was
tnPe sy ReteseTplst to Fasrmae gnd APARPEIGTREE @%ﬁpb&mﬂ
p 1@ force control agent WO 2005/ 025550
CT/GBZOO4/003935 -39 added. The mill was used with a

range of paraneters Primarily, these were injector
ressur.e,

d f eed
o BB S e B L SRR PR R L p

forl s edtpesss sie iMpsoHasd ePretdihBlyOihetgiopElldiic Of @hé Sespension
three tinmes, each tine. wth an injector air pressure

pMJP1 5 phlend gfitwgisogrmeicialy axailsble BF Apropgllants,fgosipigterably
Hﬁ&% 194,820 3 @H%%?ﬂzdgﬁ%@oé ,}%/aEmFHFN@Mae(ﬂ i@tyof

pafticle ment gave a d(’50)
tetiafﬂmxoﬁbaml dini wre @nbédiment, blénsls of ahast 00%-HBFARdédnd pbout

| a 2%.
09 PERRe M BRE Rdtnedhprbin 5o SPRLE Upont 300 200

cahite@&HitH a BieEpaX BKSH0 eeﬁhfs 032 29, acgfaltdﬂldl ng air pr essur e
of 1.5 bar and powder feed rate of approximately

1g/min. Malvern (dry powder) particle size neasurenenf
rqggﬂﬁe@sﬂﬁégk of 1.2m 15 Fornulation 3: The pure
clom pram ne hydrochl oride was m cronised with an

,Amcrthex:pmsfrde methed ofipémigfistfatioaris vigra neliuligedisystpme Sygh gystems

d f f
m‘%@a‘f 118 %‘_’e“%‘g \*}g‘?‘\f{\df r C%%QUIE aeh%ysqem agﬁ éeq;(rlieg;ghgéy systems, as well

par
as@a&iﬂyeﬁﬂﬁﬂu@dﬁnﬁlheﬂf &é})ce@fsudh MheZOeslﬁﬁﬁmJQaaiﬂahhe fom

The pure cIo n s,.m croni sed
Bogheipeshioaeiue) OF Ui EEﬁ‘eégﬂﬂgﬁoéfov tdigy)- (TRGPRY 2 g7 §tem, the
anq_{d%?fegga‘:ﬁt ebuf lb@&a@iEQecPﬁi’\ﬁj SlerileeRfheb@ Sol@tion, for example, with

approxi mately 10g/mn. This m croni sed clon1pran1ne

angsidants Hichrdegdivm alq@qulﬁte wWhendeses equld he witaiargggthose
d%lc?% ! zl:tbsoev% %a;h?ééﬁ'tﬁ SGake'1tS DA EAL 46T tﬁ&ﬁ%e@p@i%ltz?g%q)f the

antidepressant that will reach the lungin a nebulised system. Although these

systems can be used, they are cleatly inferior to the DPI systems described above,

both in terms of efficiency and convenience of use.

Examples - Jet Millin
Various examples illustrating the invention are discussed below. Unless otherwise

stated, the inhaler device used in the examples was an Aspirair prototype inhaler

made by Vectura Limited.

Formulations wete produced from a commercially available clomipramine
hydrochloride powdet, using the Hosokawa AS50 jet mill. Either the pure drug was
passed through the mill or a blend of drug with 5% w/w of a force control agent
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an injector air pressure of 7 bar, grinding air

pressure of 5 bar and powder feed rate 25 of
wappsozssFat el y 10g/ mn. Malvern (dry powder) pacriGH2e04/003935

si ze measurenent gave a d(39). of 0.95m Fornul ation

5: The cl om pram ne hydrochl ori de was pre-blended in a

pestle with a spatula with 5% nmagnesi um st ear at e.

ad&p;?égglg%%ﬁg \g’g%%%fﬁr ‘j%gnz‘%g%g %"F?gg?eégjs : gg}}’?%ﬁﬁgﬁvegﬁaﬂ}ectm

air ?@M&fe, griedingaliepeisuap phdpbWateferd g/ M n. Ml vern
dry powder) particle size neasurenent gave a d(50)

of 0.95m WD 2005/ 025550 PCT/ GB2004/ 003935 -40
tl. : J : yQradn . rochl orid S

Fo o 1, qheitopd Eonfiffific AIAGLARIE S BLSEN Slodih 48
migonisdt tyeaitimess eshutire ofithhnhiajecestciipptesiarre ﬁ)ﬁ@d)a&,a%lﬁncﬁﬁg air

appr oxd el / m,n. | vern (dry, powder), particle. :
e P ShAaE bt ARt oG fesd mif sBppoio b el np. Matvern (dry
pofrder) gs'aetﬁaa 5156 G ab L RMATENE Hbs@? gehlaki.de was then

e

- blended in a pestle wt a spatula with 5% m croni sed
1-leucine. This blend was then mcronised with an

LAl eet.an. @& r Y/ arinding .ai r _pressure .,
Fo%x?hf%ﬁ%ﬂ 2: @“ogmg%\%gg;i zésg ef%l Ig&do 1% a a%epstlegwan ? 8‘9%;11&1 Witk 5%

ar an roX1 ma
midphsed .l-lﬁmdiwee.g This ddendreuifirihep ait tomlise dSizie aNBES tho€ aRNT

ave d(50). of .1.38m F | atiQqn 7a; The pure
e S ORI Gl P o O T BPQRosile® hoehfainof
appitix@aitely Bi/iniAl PRSEE OWRIRE) p it AUl fur BhERTGE 2 d(50
P%f 1 bar ’;gnd powder fé?élrprate)o appr oxi matselry ? 0)
of { in. Malvern (dry powder) particle size

measur enent gave a 15 d(50) of 3.51lim This

pre-m croni sed cl om pram ne hydrochloride was then

. Fopinghdiet 3: A he. pes clamipidrhine hydpahitridenihmidonised enthsad

. .1-leucine. Thi |l end. was then micranised with an

injforog K s esape 1 . Baf B Ayt of 0 g caioepye depderate of

appioximbly E0pd nifVERIvele Qﬁ\};\{;@h@le@f pAHcRRBONEIRE&h¥nt gave a
$11q(39/m g Mal vern (dry powder) particle size

d3R2fdr nt gave a d(50) of 2.0m Formulation 7b: The

pure cl om pram ne hydrochl ori de was m cronised with an
injector air pressure of 7 bar, grinding air pressure
Fogfaulitigard: dig proedmipeaine dydrathlQddeapps oscronised ywith an

in%%gag prdBLYCER7 bIE Y RANIEH) L RALLL Ue® Bl d e T fate of
approximately 10g/min. This micronised clomipramine was pre-blended in a pestle
with a spatula with 5% micronised I-leucine. This blend was then mictonised with

an injector air pressure of 7 bar, grinding air pressure of 5 bar and powder feed rate

of approximately 10g/min. Malvern (dty powder) particle size measurement gave a
d(50) of 0.95um.

Formulation 5: The clomipramine hydrochloride was pre-blended in a pestle with a
spatula with 5% magnesium stearate. This blend was micronised with an injector air
pressure of 7 bar, grinding air pressuré of 5 bar and powder feed rate of

approximately 10g/min. Malvern (dry powder) particle size measutement gave a
d(50) of 0.95um.
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d(50) of 1.2m This pre-mcronised clom pram ne

hydr ochl ori de was then blended in a pestle with a
wepeisiksssm t h 5% m croni sed 1-1eucine. This bl ead/GBas04/003935

then mcronised with an 30.gmjector air pressure of 7

bar, grinding air pressure of 3 bar and powder feed

rate of approximately 1g/mn. Ml vern (dry pomder)

robSHblob e SRSl SRl 5Ol W

I on

injebRGr AtIpLeslreBE [T HA] gi@::dlﬁg‘ﬁ@@ﬂés@ﬁied& Was Mdpendacided rate of
Mﬁth an injector arr pressure of 7 bar, grinding air

appspeiseately laf min-phfalvesa ( \mder)e@éﬂﬁlatsgeci?easuremen gave a

tely 10g/mn. Malvern (dry powder) particle
cKS@FBf? ggurenent gave a d(50) of 1.6m5 This
pre-m croni sed cl om pram ne hydrochl ori de was then

bl ended in estle w u i t %, M Cr on
Thip prerfaicrenisoi HSmb S D AREHF £ L bR i f pecte with
as muﬁ%ﬁﬁ 586 niflo8ied 1 fetine! DIAE bldhid Wb thgn BhikrdHiQTSHAE an
3 bar and powder feed rate of EnrOXIHHtel

m]d@gt pir preswmtevedr hbysd gyingiogaén preprae PE [l bagppd powder feed rate of

v
ot ST oA S (Bl puckihine BTG AR
d(3sifl1e38pni.h a spatula with 5% m croni sed 1-1eucine.
This blend was' mcronised with an injector air
pressure of 7 bar, grinding air pressure of 5 bar and
Fo@&\u@aefonfﬁeq“he Be OlbrrlibraMiRE aydsRhRIrie PG/ AidRonised with an
Mal ver n, (drghgomder) particle size neasurenent(gﬁye .
injé¢Opirgrressutmet Fhpmarindingnippresyie 9firker@angmardssiteed rate of

Wg?xﬂéx%ﬁyg ‘g(? %?%gw MBVQJQI 8#&18&) E:Jafftmlep kize Wa@u& :neth gave a

press ar and f eed

4@t &f 25pa0 apprOX|nater 10g/n1n Thi s pre nlcronlsed
cl om pram ne hydrochl ori de was then blended in a .
pestle with a spatula with 5% nagnesi um st ear at e.

THE g&-ﬁlﬁ@%@@&dﬁg&mm%m& Wadtheni Blp@dddoih Bpdstle with

ssure of 7 baraﬁgrlndlng alrhgressure of .1 bar _an
srowele withe®' mistenigrd -pgcimgpibis Pspd ps thep miFonRgavith an

m%g\(%ano gsluté%% n Ia%gx?rﬁgmﬁ% hﬂ ptrg@uﬁo&pi( B¥¥and owder feed rate of

1nn1conpreSS|on gap f
apRosinrielye $ 0g AMblny e¥alveds (dip padale)) patitlesiae Isr—a;serement gave a

d(50) of 2.0pum.

Formulation 7b: The pure clomipramine hydrochloride was micronised with an
injector air pressure of 7 bar, grinding air pressure of 3 bar and powder feed rate of

approximately 1g/min. Malvern (dry powder) patticle size measurement gave a
d(50) of 1.2um.

This pre-micronised clomipramine hydrochloride was then blended in a pestle with
a spatula with 5% micronised l-leucine. This blend was then micronised with an
injector air pressure of 7 bar, grinding air pressure of 3 bar and powder feed rate of

approximately 1g/min. Malvern (dry powder) patticle size measurement gave a
d(50) of 0.99um.
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nmeasur enent gave a d(50) of 1.39m 30 Formul ati on 8c:
The pure cl om pram ne hydrochl ori de was m croni sed
WOoR2005/0a565501 nj ector air pressure of 7 bar, gri n8CTEGB2004/003935
pressure of 5 bar and powde41 feed rate of
approximately 10/ m n. WO 2005/ 025550
PCT/ (GB2004/ 003935 -42 Thi S pre-m croni sed

9
qum &H t’ﬁ% g&gc&%Ql /(;th'ﬂ magnesi um st{ég?gfwéth an
m;e'Ekbeamp&rsmmmf 7tHhe,rgrmdmgm§;eehsutetckf FBbar dndj prmrd)err faed rate of
pressur f 7.b grin i pre sure of bar and
sPRSBRARAEEY dUa/ iR MMl &fm %ﬁﬁt%"m‘: T 6 F s e
d(sb?[)ylggﬁpler) particle size measurement gave a d(50)

m Formul ati on 8d: The pure cl om pram ne
hydr ochl ori de was m cronized with an injector air

ressure of .7 .bar £ ressur ar a
h.g cyopise d d?mlpr?"g’ﬁn%b‘%?%@?ﬁ% I %tﬁ?el?lgﬁded% ?ﬁsqﬂ. with
a sPAER, wim ISVemcxbdrsyd pdoudate) Thes bldhldewﬁl then niieAstigedith an
gave a d(50) of_ 1.67m _Malvern parti

injefiter i PrtFBiTCichbAt swa@msw&rﬁrsfsgm AES }t@a%‘i RPYeg feed rate of

fel 4 eEmeh AR Em e,
OQMHCErefg)grrﬁrﬁujlyawrgxl 1 Cr on ggg tsgé 1.0m vmé?ﬁ oénac;rea

d(ﬁﬁhsélalumhe relatively high grinding pressure of 5 bar

and the higher powder feed rate of 10g/ m n. Reducing

the grinding pressure, for exanple to 1 bar, as with
Fobh@aRitloat8a0Thé cldimpfdrmne pxy\d@k&ﬂxloﬁchswhst pd-&lendeai @ed pestle with a

partic (d(50 appr oxina y, 1.8m). Int di at e.
spatplag tﬁé?ﬁgnﬁpé\gsg@ éelxcgwoxﬁls& W5 i apeTAthAD wectos
5B ar0hnd RALERLRE Bf
augﬁe%ugéﬁg:b%%égiﬁ a Mgkég’%hllé%t(fer |ar¥1 pomrggﬁ Simlarly,
apprgsimatsiin gl ovideMalvsenl (draitpowdes) passiglepsias heawramens gave a
d(%@ fl(")lfnp%lrresul ted in larger particles, as can be seen

ing d(50)s for Fornulations 6 and 7a. 25 The
addition of FCA for exanple leucine, as in

For rrul at ear ed o reduce th [, .
B THeG SO P TSGR B R LY BRSO RS
prb%uwsf 7 604) GeimalR tir pAREQY %q%rﬁarlaadfﬁmlfkéct WtObft he
original dru powder leading to a small but
apprepiivhatdnh@s/imier ease in the powder feed rate into the
mll. It was observed 30 in other studies that mlling
ef ficiency was increasingly sensitive to this powder
Thie @@le-micronised clomipramine hydrochloride was then blended in a pestle with

a spatula with 5% magnesium stearate. This blend was then micronised with an

injector ait pressure of 7 bar, grinding air pressure of 1 bar and powder feed rate of

approximately 10g/min.

This powder was then processed in the Hosokawa MechanoFusion Mini-kit with
1mm compzession gap for 10 minutes. Malvern (dry powder) particle size

measurement gave a d(50) of 1.39pum.

Formulation 8c: The pure clomipramine hydrochloride was micronised with an

injector air pressure of 7 bar, grinding air pressure of 5 bar and powder feed rate of

approximately 10g/min.
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-a sphivlewifly Y magnasiphy steeratte\Thie blendgvas thes

rate as it increased above 10g/m n. WO 2005/ 025550 -43
PCT/ GB2004/ 003935 It appeared possible fromthis

weenisarsssbh exanples to design the mlling pararer&B0G4m03935
select a particular d(50)..4gar exanple, a d(50) of
approxi mately 1.4 could be obtained either by
repeated | ow pressure mlling and |ow feed rate
(Formulation 6) or by a mx of higher and | ower
pressure mlling at a higher feed rate (Formulation 5

Thi%}e-nﬂ%méa RRISpYardiR hgfrcRBrdtideqt Hthah blyhded dn bfiRstle with
aded and sealed into a foil blister. This was then-

yigh an
.. I npactor W thcair flow.set. / 1§ r

i L0 A O B 219 o
appE&xifistey i1 0g/NMIEDREN BEMID powd A) 1By fidlg pikd/Beasurement gave a

11.641.191. 05641.53 (pure drug, jet-mlled at 8/ 1.5
d(58heh 1381m51. 321. 19781. 68 (5% | eucine, jet-nilled at

8/ 1.5 bar) 32.4141.8321.493621.80 (pure drug,

jet-mlled at 7/5 bar) 42.1201.6241. 474701.52 (5%,
Fotnsulgtion 8dj Fhe pittel domigratitt: hypsirogiloridy was prgrondgedoyithy an
. .(B%MSt, jet-mJlled.at. 7/5 bar
injdsionats Prosgbt tc e tBlip o dlisbec.of S byt sq parydes fesg pate of
app8kimtaly. 193 1hi6 88 kh3 ThbQ Mdldertn S} powien pajtide size | ed
at 7/1 bar 7b1(.58)46f11 5231. 437781. 61 (5% | euci ne
o B

measutement gave a d pm.

Malvern patticle size distributions show that clomipramine hydrochloride
micronised very readily to small particle sizes. For example, Formulation 3

micronised to 1.0pm with one pass at the relatively high grinding pressure of 5 bar
and the higher powder feed rate of 10g/min.

Reducing the grinding pressure, for example to 1 bar, as with Formulation 6 interim
powder, resulted in latger particles (d(50) of approximately 1.8um). Intermediate
grinding pressure (3 bat) gave an intermediate particle size distribution (d(50) of

approximately 1.2um as for Formulation 7b intetim powder).

Similarly, increasing powder feed rate, for example from 1 to 10g/ min, resulted in

larger particles, as can be seen by comparing d(50)s for Formulations 6 and 7a.

The addition of FCA, for example leucine, as in Formulation 8a, appeared to reduce
the milling efficiency. However, this change may have been caused by the
cc;ncomitant improvement in flowability of the original drug powder leading to a
small but significant increase in the powder feed rate into the mill. It was obsetved

in other studies that milling efficiency was increasingly sensitive to this powder feed

rate as it increased above 10g/min.
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jet-mlled at 7/3 bar , 7c2.2131.9401. 733781. 72 (5%
| eucine, jet-mlled at 7/3 bar)l

woalosBasko 5571. 147682. 13 (5% | euci ne, singl e pRaET/GB2004/003935
7/'5 bar) 8bl.7431.5421. 2747%% 82 (5% MySt, jet-mlled
at 7/5 bar & Mechano- Fused) 8cl.6771.5701.351811. 72
(SWbNQSt jet-mlled at” 7/5 bar)

.8d2. 0 . 7551,447711. 83 (pure drug, Jet n1||ed at 7/5
It appea e‘gfeofz Smbispetr e oomples tadesignth mﬁmg Parameters to

I 0 % )
selé]:_cQ rﬁEﬁlgp gg}r e@ exéﬁf’rﬁ é’{r@m ({? aé:i?( ggrr{{té; Y) &iﬁ“ be
Obfgﬁﬁngﬁﬂlel by (ra%atezdjowrmpsmé niﬂhlngegldabvv&/ééd Hﬂ&){FczrauSI%%osn 6)
82715 ur,e dru et ed at 7/5 r
or By { ey e higharand Tapen ilepdufe aliness ghes lobis (Sepmpation
8c)MySt, jet-milled at 7/5 bar) 6847448 10 (5% | euci ne,
jet-mlled at 7/1 bar) 7a644628 6

Approximately 2mg of each formulation was then loaded and sealed into a foil
blister. This was then fired from an Aspirair device into a Next Generation

Impactor with air flow set at 60 1/min. The performance data are summarised in
Tables 1, 2 and 3.

Table 1
Formulation ' MD |DD |FPD |FPF |MMAD
(mg) | (mg) |(mg) |(MD)

1 1.64 1.19 1.05 64 1.53
(pure drug, jet-milled at 8/1.5 bar) -
2 1.55 1.32 1.19 78 1.68
(5% leucine, jet-milled at 8/1.5 bax)
3 ' 2.414 11.832 |1.493 62 - ]1.80
(pure drug, jet-milled at 7/5 bar)
4 2.120 [1.624 }1.474 70 1.52
(5% leucine, jet-milled at 7/5 bar)
5 1.737 11.519 | 1.390 80 1.44
(5% MgSt, jet-milled at 7/5 bar)
6 2.031 }1.839 |1.550 76 1.90
(5% leucine, jet-milled at 7/1 bar)
7a 1.821 | 1.685 | 1.071 59 2.44

| (5% leucine, jet-milled at 7/1 bar)
7b 1.846 |1.523 |1.437 78 1.61
(5% leucine, jet-milled at 7/3 bar)
7c 2213 11.940 {1.733 78 1.72
(5% leucine, jet-milled at 7/3 bar) '
8a 1.696 | 1.557 |} 1.147 68 213
(5% leucine, single pass at 7/5 bar)
8b 1.743 |1.542 | 1.274 73 1.82
(5% MgSt, jet-milled at 7/5 bar &
Mechano-Fused)
8c 1.677 }1.570 |1.351 81 1.72
(5% MgSt, ]et—mﬂled at 7/5 bar)
8d : 2.049 | 1.755 |1.447 71 1.83
(pure drug, jet-milled at 7/5 bar)




(5% I euci ne,
(5% | euci ne,

| euci ne,

jet-mlled at 7/1 bar) 7b .

jet-mlled at 7/3 bar) 7c898056 14 (5%
woewsingssoj et-mlled at 7/3 bar) 8a745737 9 (5%€T/GB2004/003935
[ singl e pass at 7/X4at) 8b83684715 (5% MySt

.9488' 67 14

jet-mlled at 7/5 bat & Mechano- Fused) 8c86745321 (5%

MySt,
Tab

jet-mlled at 7/5 bar
jet-mlled at 7/5 bar) Table 3
mul ati onRecoveryThroat Bl i st er Devi ce

8d82 695019 (pure drug,

1828126 (pure

Fo‘i‘ﬁit{ﬂatlf)lﬁt dm It ! g;ﬂlatS g/ 1) )FF %93 ﬂfgﬂ% (3%FPRY%! (FPF %
jet-m ed a ar 1 4 ] e <
i ret=mrt1ed=at m—rr%gﬁ 2 %Sgb Qt‘iz(,i Cb'%m) g&lum)
g ot (s T [
2 par D 2005/.025550, - 45 EWcm2004 B03bas | o0 17
(5% leucine, jet-milled at 8/ 1.5bar)
3 82 71 51 14
(pure drug, jet-milled at 7/5 bar) ‘
4 921 85 68 21
(5% leucine, jet-milled at 7/5 bar)
5. 91 90 73 20
(5% MgSt, jet-milled at 7/5 bar)
6 84 74 48 10
(5% leucine, jet-milled at 7/1 bar)
7a ' 64 46 28 6
(5% leucine, jet-milled at 7/1 bar)
7b 94 88 67 14
(5% leucine, jet-milled at 7/3 bar) n .
T1c 189 80 56 14
(5% leucine, jet-milled at 7/3 bar)
8a 74 57 37 9
(5% leucine, single pass at 7/5 bar)
8b 83 68 47 15
(5% MgSt, jet-milled at 7/5 bar & ‘
Mechano-Fused)
8c 86 74 53 21
(5% MgSt, jet-milled at 7/5 bar)
8d 82 69 50 19
(pute drug, jet-milled at 7 /5 bar)
Table 3
Formulation Recovery | Throat | Blister | Device
% % % - %
1 V 82 8 1 26
(pure drug, jet milled at 8/1.5 bax)
2 81 7 0 15
(5% leucine, jet-milled at 8/1.5 bar)
3 121 10 3 21
(pure drug, jet-milled at 7/5 bat)
4 106 5 1 23
(5% leucine, jet-milled at 7/5 bar) ‘
5 91 6 0 12
(5% MgSt, jet-milled at 7/5 bar)
6 107 10.6 1.3 8.2
(5% leucine, jet-milled at 7/1 bar)
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7a96241.36.1 (5%l eucine, jet-mlled at 7/1 bar)
-7b""' 9730.616.9 (5%l eucine, jet-mlled at 7/3 bar)
WG@elEAZEFs616. 9 (5% | eucine, jet-milled at 7/3 Par)cB2004/003935
8a871826 (5% | euci ne, singl g pass at 7/5 bar 8b9214110
(5% MgSt, jet-mlled at 7/5 bar & Mechano- Fused)
8c871016 (5% MySt, jet-milled,at 7/5 bar) 8d .1029212
(pure drug, jet-mlled at 7/5 bat) The conpound
appears to have a relatively high tendency to stick in
Tal M€ UJEVICE Cyclone. The[dgyi CE T gtanti on|gppear efg.1

(5% 1QQC,§1§b1<gygnﬁ&f/th§5a§) Ure drug qes 5 usgd, and

UVWLI rat—pariTcre i ZEeS

]

t 1 AN
C T

milat g oA hadl o

7°d (50) of 1. 8mW|th | owner dje\ﬁ ce retzntl on :9(6‘12% 16.9
(Selensiney jet-apilled at {Exbathwelr with use of magnesi um
8astearate, for exanple as Wt h Fornul&tion |2 where|6
(58eleucime, sigplertasost TWdhbatPo% despite B d(50) |of 0.95m
8Woevi ce retention was al so| 92duced {L04 bel ow 0% wheri0
(P MESISenatiletad f5rba@bi hation with a paricle sijze
M%El%ﬁ)-ﬁu@d) for exanple Wyth Fornulation 8a. Throgt
gJEPOSI Tion . Was reduced pr DEPr i1 onaf ghy as particlgg

(5% Mg%p&ﬁﬁ&f@ﬁ/%&? throat deppsition [>20%
8¥u,u| S Wt partrcie STZze ?x'% Y21 8(—:. - Faénw ati L)

| epfe apin SR ERIR AL Do, O e ek o

behavi our of the snmaller particles may well contribute

THeQohlP SundolppRENEb Habe a FOMEVEY higlSteRdbRe) BLMCR in dRY Hedce
retention tended to be greater tor such small

cygdane. Theglevizg retentian apprrser! bigh (2hevpad i) Bherapye diag was

usk %a ea&ehg,r %@&%MQHE Sl &yaxaag sl gﬁgxamy 1m§1~°~iﬂdt Below),

ncr as evice retenti This a SlVlty and
fof: efmplwﬂq:mﬂnhohe ncad 3 had high drug retention. Formulation 8d had a

d(SO) of 1.8um with lower device retention at 12%. Device retention was lower
with use of magnesium stearate, for example as with Formulation 5 where device
retention was 12% despite a d(50) of 0.95um. Device retention was also reduced
below 20% when leucine was used in combination with a particle size above 1pm,

for example with F ormulation 8a.

-Throat deposition was reduced proportionately as particle size was reduced. High

throat deposition (>20%) occurs with patticle size d(50)>2um: e.g. Formulation 7a.
Throat deposition of below 10% was seen for particle sizes below 1um. The
reduced inertial behaviour of the smaller patticles may well contribute to this

observation. However, as noted above, device retention tended to be greater for

such small particles.

It is argued that as particle size was reduced, increased adhesivity and cohesivity
results in increased device retention. This adhesivity and cohesivity and hence
device retention can be reduced by addition of force control agents, attached to the

drug patticle surface (or drug and excipients as appropriate). In Aspirair it is
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device retention can be reduced by addition of force

control agents, attached to the drug particle surface
wOaoosiessgo and exci pi ents as appropriate). | n ABOT/GE2004/003935

it is WO 2005/025550 -46 RQGl (GB2004/ 003935 bel i eved

that a level of adhesivity and cohesivity is desirable

to prolong lifetime in the vortex, yielding a slower

belifyeghiat At QEATACCITHY PO OREYT Bkio deHisRE S g protng Herife in
the 98&%% qﬁ@l@lﬂ oYa Aohdt pRER, Bht RB{esi g‘iﬂ%r%.n@ coBesivitg BiesdId nloy be so

esivity IS reqU|red to I eve an optlnu

‘ hlglp es tco resmltde hngh @ﬁmemupn §cn§beueattbm eadangel off prgticle sige,

a

adhﬁ%ﬂ% Egﬁ colsne &t&dgcg oage é:vF {gf)tﬁxﬁégﬂ%pfo ance in

_Aﬂgﬁ@@e35|ng nay be nDre effective where the condltlons
are selected to achieve particularly desirable

ef fects. For 10 exanple, first stage high pressure -
Sinple slté Gt B9, JReaRCeisede i sl d:&é&ﬁgiela 8uch ﬁsi

eqU|red size€ distribution (i.e. approxinat ﬁ
Fommda'aos éc ohds st@;g:eecﬂ thvet rmulppbsmgeepmewing iopy be saete ebfective
ent e
thr§ thg é:ﬁP oaxs \ﬂ/ﬁ T,]eg uctteJ ITH ol eve %aai\ﬁ@lﬁ%%y )ﬂesgf" ﬁaie Effggtg(l BO:

exad99E LAt sQfe af thlﬂmP@ﬁﬁlhng I’(bf tphige didg may bb IuSed o pfugime the
in Fornulat|on 8c, where.a conbination of both

requised stageisiribytion ki aPPrezimaishs! fgy, affle Perdanesdover
prers§+1|% ol 19@11 Bs@LHY BUEH thOFBice Uon@lol BEEHL! Fhereby BRetkf Biiing is

i ng ap ars critical to effective perfornance in
mmdr withoutnilling and Wethuséu‘éﬂd fegregationiof lepmipengatsdn the mill.

ThEalrs gﬁtgfvgcg ﬁizjotér%igsa%\géll > Wh L (e T?mggpant%ﬁrl)ql BdiR ’23615&%19 {3 khroat

depsditioRbad létalalgﬁcefretaﬁ@dimﬁemﬁhﬁv)édl 5to 2m Mil tiple
shots were not fired, hence the tendency for device
bui | d-up was not evaluated However, device retention

Ctftrot b2 5659&1@ 520 R ns Bl aPPeAs Sebbicalivo delsbiivh Rrfotmikéd in
appears to S|gn|f|cantly feduce device retention_on
Aspimiyl aVghoutsthe B8 ofFOA itagight be mosebhrtetget peseptetior e
effective th it SUGIEN f S
Pef rhance, on o |% neélel cﬁS?ﬁn%a rrat s e:lla%rgpdi%g WidRE 30
esipRtcixiaige eE yplinoaxmzttely]l Bo Z}Ahi CMuktipde sbethdre chowifirdl, hence
magnesi u earate . I'n additio su te iy
th AEPEY AT PSP AT SPH ST Tt AT Reriqg fgtehtion of
>{0%%n iR ]@Qﬁb@%@ sukthadd.e particle size, the second
to co- n1% reduced pressure to get coating. 30

Addition of FCA appeats to significantly reduce device retention on single shots,
with magnesium stearate being more effective than leucine. An optimum
petformance appeats to be for particles in the estimated range of approximately 1.3
to 1.8um, which are co-milled with magnesium stearate. In addition, it is suggested

that a 2-stage milling may afford improved control, the first to achieve suitable

patticle size, the second to co-mill at reduced pressure to get coating.

Suitable repeat formulations, repeat tests and attention to issues of dose, recovery,

stability and assay would be needed to confirm the above results.
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Sui tabl e repeat formul ations, repeat tests and
attention to i ssues of dose, recovery, stability and
weazs@y25%30l d be needed to confirmthe above re®airiGB2004003935
2005/ 025550 PCT/ GB2004/ 0039%35. -47 Exanples - Spray
Drying An alternative nethod of preparing fine dry
powder particles of an antidepressant is spray ‘
(dryi ng, 5 ilst particles conprising antidepressants
Lh@ﬁﬁ%£%ﬁ¥%%@4ﬂ%ﬂ§§ usi ng conventional spray drying
An LIRGRRHAY GthPSL prepheidd fing aofp HRa&QSHBAEE of 8n abtddptedant is
where the spray " drying is adapted to allow the spray
sprayrdgthgearticles to be "engineered". In particular, it
has been found that spray dried dry powder
formul ati ons exhibit 10 beneficial properties and
Whilstoeirties cpmplisingantédeprassdnis mopbe prapakal esisg wheventiogal
spray dryjng apparat yus incIude; an alternative to the =
SprafofRT&RE FeSROtIHER PREHICHIARY 2rrd ReStorRag s B RoRE S BT £RE sPray
dryiify i€ Ragpeats Sndk R @Lsnray UEiRY Pakiid)es BibeSt QipRicetddeds
tifan those <created by the two''-fluid nozzles. An
exanpl e of such an alternative droplet form ng means
i s _.an ul.traspnic. n 1S LS I I s
1n et FAPehacrol 68 Yude 3B Eey' R ey R AR B el exhibie

berfigitst propeatied Mubexckedtgiritgimagcair drysntdeaiahalesprizen the
dryi ng apparatys. Small particle

Vi i ze distributio

sprAB e IaE sBbHERN Tul A ElteTe ohrsPRYeRim R agrele to

prd#ﬁé.k t0e 8tb MBcPaR Mes Wedple@NrAUingl ¢ RldWerfsPe€dd than those
control agent, it has been found that the additive_ can

creategi byt thet two-fluidnerslss.c Agf example of spghetny pligrapreyediaplstng
dr.yi whi ch_fak it o1 Ve .
forg%.ﬁlg ?;g?alnls rllslg gtb ult Is% i tnlgﬁﬁl?s%g 'g%@ié@. rf?fersE?J &5d Y& tklts £0rmed

ohesi resent on the

~usigpfal GSH tehd th be panllécimisdedshr thunsthexafiyined using a conventional

forpul ati ons conpri.sing cl om prani ne re prepared, b
oo e T APty BheBRLe ol
whtili§ 3RRRI FhEE Lslsp§ deyih ) An 60 b3t AHiEh aNRAQitive B E6rden

Aspirair (trade mark) and MonoHaler (trade mark)
codevl egant, ipbasheencloynt! shattbradiifticoeripierae 1o Sintiaceaf the

! i i i A4l SHIE effective i
g B Banr s Pbp AR ALLE hAes ohC AMELERICRE cfective in
coaallidgspargclarcohedion asiis presehubdn sl swhecgrnftthe pagicles.

flow for transporting the droplets nebulised into a

heated tube to dry the droplets, and a filtration unit

Infthis &QhIpS foRaulhhéndlédBridAg RESthipeiaine Wide 2205102 5% 5Pray
drying using an appatatus fitted with an ultrasonic nebuliser. The formulations

were tested in Aspirair (trade mark) and MonoHaler (trade mark) devices.

The clomipramine hydrochlotide formulation was produced from an original
clomipramine hydrochloride powder, using a spray drying system comprising an
ultrasonic nebulisation unit, 2 gas flow for transporting the droplets nebulised into a

heated tube to dry the droplets, and a filtration unit for collecting the dried

particles.
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-48 PCT/ GB2004/ 003935 An aqueous sol ution of the

cl om pram ne hydrochl ori de was nade containing 2% ww
woeb@insssot o the water. Sufficient |eucine waspauamBiodmo393s

make 5% w w relative to thegrug. 5 The solution was

nebulised wth a frequency of 2.4MHz and gui ded

t hrough the tube furnace with furnace surface

tenperature heated to, appro t 00C, after whic
An PR BRI Gl T ine PEBroHIRE s Bl F SRS 2%
w/ \%ﬁélaapé tTBRASWARS, SMClen%c&%tﬂﬂEﬂ 2 okl 895 w/Rastlative to
I's tenperature. Malvern (dry powder) particle size -
he dieagur emrent gave a d(50) of 1.1m 10 The Mal vern
particle size distributions show that the clom pram ne
hydrochl ori de has very small particle sizes and

Thélisihfibh Wak RBulistdavied, &Eequehdyast DAMHE ddd %ﬁi&ed through the
cl om pram ne hydrochl ori de. The node of t

cubifS e D T OB T RSe teRe B Rty I ARproBimately 007G, afeer
wb.{fg%h% Ql%i%ﬁ%é)wde% Rfas Qbﬁécrtéf*tp u’i’h?ﬂgaé t%n{cﬁ%k:ﬁ:‘:& Vhy n@@ﬁ@%\ﬂred but

val ue o I ndi cates t hat
was mhstmtialla ldsy tladdl this tepiperpomd eMalyprn (day porsler)epasticlhgive

r oxi ma of the clom pram ne
meﬁ%f"b‘& T%’rvecfeé@byﬂﬁ?gf‘%n were then |oaded and seal ed
into foil blisters. These were fired from an Aspi rair
device intg a 20 Next Generatiaqn Irrp ctor )n H
ThaNaly PR BEle e beFF RPRORTHO BarhLe grUp et Y#&‘i logide

hassfé}ﬁ]sﬁlalﬂ r#a%ﬁa(a S%QQ hnd ARREIRHIIRL ThY dE0 Y aRes BAL1.1um for

pra rochloride fornmul ati ohs were | oaded
cloanprmle éxydmuhbomiez éT18: mads oif ¢le dthxé)%iO@mePhPﬁ ne

dro uIe wer e ,2 e n
ok RE i1 0s TP RE TP RrSd B (R PR B ey nsscow,
wiflEy 4E®) vake of 2.5)h, «»hich indicides thdtaubsentidly ADAS therpowder by
The performance data are sunmarised as follows, the

maga ebseﬁ*}@?‘a&‘ﬁnaverage of 2 or 3 determ nations: Table -
4 Powder performance study of drug and 5% eucine
di spensed usi ng Aspi ralr 30 trade mark

ApjspkingitelyDIE-PORRRIS & arintidentamlatianwere then
loa%e% A semeﬁ%%t%sf%}lq)%z %‘etg 1%§éle6\%gr8e A from an Aspirair device into a

Next Generation Impactor (NGI) with air flow set at 901/min. The results are based
upon a single blister shot. B ‘

Approximately 20mg of the clomipramine hydrochloride formulations were loaded
and sealed into size 3 capsules. The clomipramine hydrochloride capsules were
gelatine capsules. These capsules were then fired using the MonoHaler device into a
NGI with an air flow set at 901/min. The performance data are summarised as

follows, the data being an average of 2 or 3 determinations:

Table 4: Powder petformance study of drug and 5% leucine 'dispensed using Aspirair.

(trade mark)

Aspirair MD DD FPD FPF% | FPF% |FPF% |FPF%

(um) | (um) | (um) | (<Spm) | (<3pm) | (<2um) | (<1pm)
Clomipramine | 1739 1602 1461 91 81 62 28
2mg
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WQ003028550.2'
Aspi rai r MVADRecover yThr oat |
Gl om pram nel. 568843 5 2ny

trade mark

j ster

Devi ce

abl e. 6: Powder

per f or mance

study of drug and 5% | euci ne di spensed usi ng Monohal-er

(_AmzﬁigTabl e 7: Povvder performance st udy of drugand

l_ / ]

5 trade rrark I\/bnohal er I\/DDDFPDFPE%ZPF%:PF% FPF%

.CUCT TT§ I 1 Idl lau 1
Asl"%no al er MMC %y%b’o?'fé*g% %}f & e ( /(),](j”/inhée
m f'\m nr g_nn I"\D'). 3\}\. \.119 201 .I.o Tll‘\e ll f\f\ Ir Corie’rm Ull
CIPWéP%BP? 4ilr>8devil @8 was su‘fﬂ'prl singly |ow at 5506 Thi b
E‘lﬁa% espedially llow givenlithe sl particl

e _sjizes

used (d(50) of 1. 1m and the rel atlvely hi gh dose
diNe XL

M@hbhl’a!&rs e

e o lepe A 06 ced using Monohaler
of 0.95m gave a device retention of 23% under

Monohal er

MD | af
qami)ce

Dﬂ)r_c
tymyli S

ErPnc
Raape |

C¥ P
Qespm) 1

VERF%S|
kBlhDnS(<2y8)

NBPFke

FPF%
(<1pm)

Clontipfdinink!

20%3@ rair o

er3z5oN

evi ce

1948 1
s used.

FIN

nan
Howgver ,

ob9g
dgvi ce

ggved w

€N the
retenti om

19

Ul U/Ubll_r

formul ation that conprises

appears to be Terativetow o

I a

>90% ul trafine drug. 20

Table 7: Powder performance study of drug and 5% leucine dispensed using Monohaler

(trade mark) ,
Monohaler MMAD | Recovery | Throat Blister Device
(0) (%) () ()
Clomipramine | 2.38 86 10 1 9
20mg

The device retention in the Aspirait device was surprisingly low at 5%. This was

especially low given the small particle sizes used (d(50) of 1.1pm) and the relatively

high dose loadings used. In comparison, clomipramine hydrochloride co-jet milled -

with 5% leucine with a d(50) of 0.95um gave a device retention of 23% under

otherwise similar circumstances.

When using the Monohaler device to dispense the formulations, the device retention

was higher than observed when the Aspirair device was used. However, device

retention of 9% still appears to be relative low for a formulation that comprises
>90% ultrafine drug.

Throat retention was also very low. When the formulations were dispensed using

the Aspirair, it was as low as 4%, whilst with Monohaler as the device, the results

show slightly higher throat retention (10%).




70

15

20

25

30

Throat retention was also very | ow. Wen the

formul ati ons were di spensed using the Aspirair, it
woaesagsisow as 4% whilst with Monohal er as theCu&B201/003935

the results show slightly_Bpgher throat retention

(10% . WO 2005/ 025550 PCT/ GB2004/003935 -50 It - has

previ ous been argued that as particle size was

I owder sunface free .ener and, hence powder
Tebs g’g‘g‘.ﬁg‘.‘? y?ena%féu%&éﬁ‘ég PP e pecgeh POTIes ShpbtAecree

- endigy amd hendesowderladbedivity ihd EHRBRHG Iy AR G LRl Gl FBuld be

. and poor di spersion, Such adhesivity and cohesivity

expspgdiefealyn incteaped daviceistgnsion ape fanrdispeesinas Sheken

t V. ition aof force.control --
R A R T AR Rl po S GG L bas been
shogrmuty bededaced by edtioasofdppreommital @gents,athiehed 8 the diug

r;-.isl belr'# evzd dthat a level of adhesivjty and cohesivity
PAPE TSI a R T8 BASFERET 1taREPTAe hi Asirist is believed
thay b &4vchil B9 adh &haAWe n dddHBvith i Y i Lvid Y

shoul d_not be i;yc(?lhi gh as to cgée%gglﬁt% %ﬁ:ﬁ%ﬁ%ﬁ%@éﬁm
voteh, giRliige 2 stovetcplums: byt adbissivitn eed obhemvity sHamld nzebe so high

bkt IWiy Is believed tq be. .

as lﬂ%c? S!?l? gg% %egﬁ'{l g:\;: %gg ﬁﬁ'o p oln)rérﬁ?’ﬁenp@ Pf l?)a:I‘%cﬁ cog Ragticle size,
adhgsiyityaind. cohlesivily $ylsdisvahtd Bs tdduiretias athirvea i

(f%xrcel | ent,, when usi ng Monohal er as the device. 15 It
PerfImAnce A AFPIAt the results indicate that the

ul trasoni ¢ nebulising process results in a nost

effective relative enrichnent of | eucine concentration
The dispresiompesplts Eorsthe paweler wip exenllepiwhen msinglifenchile: as the
ded&pendent upon the rate of |eucine transport to the -

surface, the size of the particle, and its

precipitation rate, during the drying process. 20

Thi reci pj,tati rate is related tgo the sl ow drying )
tt lj“oge{?%‘%dp ot thisenalis fudicpe ‘B?'o@‘és”é‘f‘asﬁ?éc PeS i prosFedagults in
a nidst ffattitd RlRkldnélcBme b §£RAcine BABLAARM AXLE RS ticle surface.

hydr.ophobi ¢ aspects of the leucine. This presents a

The gpefpee atichmept dydepsadentrianqyy thsirateef lsugide trandpetito ¢he
R, 8l®Bdile HOfel i 28 5 i gh..surface area. ht.

surt her ef pr1 ee appeanr:‘l Ié,&%l ’aa?%tlﬁsggreg%g?? ?gﬁg%f glémﬁ%?%ee 1ng process.

Thisqreeipitatiere mte isredmed nythe dopelrjing dfitht pertitestia this process.

k Vi d cohesj vity and.hence e device .
THg SR RS e PO ERIC Srific RAGIBPBRebPY Pl brdraphobic
aspappadt the lanciiecd Thikepres@its b irlattelly 1OK QUERBNEferhf of B powder
aerqsol i gsatiaon of cl om pram ne hydrochl oride, and

desprigutFrrfkRAttiRlesizs g high sutipes atear luthereforaappegts dot the
add1B88I0F S BFceAIt aPEMIiE fiaving a superior influence to adhesivity and

cohesivity and hence the device retention and dispersion.

The inclusion of leucine appears to provide significant improvements to the
aerosolisation of clomipramine hydrochloride, and should make this drug suitable

for use in a high-dose passive or active device.

Example - Preparation of pMDI formulation
A further composition according to the present invention may be prepared as

follows. 12.0g micronised antidepressant, such as clomipramine, and 4.0g lecithin S
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30 Exanple - Preparation of 2VMDI fornulation A further
conposition according to the present invention may be

wonepanedoas follows. 12. Oy m croni sed anti depCe&sBami4/003935
such as clom pram ne, and 45¢{Qg lecithin S WO
2005/ 025550 PCT/ GB2004/ 003935 -51 PC-3 (Lipoid GVBH)
are wei ghed into a beaker. The powder is transferred

PP S MR G PRSP geher o he PORAFY 8 el the

Hoddke wa WMRIRITKIT M&Bﬁﬁkﬂ?xﬁlo&sﬁ?én e RAnk] 4t52c8ea s thelathest
the cooling water switched on. The equi pnent is run

porin #89%d withSheiequipment oinnget H5%6 Taopevris 1@led snd the.
coo?;.gg meat Ilélzgngwq? tgfllr(r)u . g‘pnle tgﬁ@l%%e%ft s rugll A5005 k&% ﬁ-i]%uttep Followed by

ecovered ‘mechani ca

50%°F6p 20 atih@es.0The @g8ipniend Z/gviphisd &Iff,i Hsta@itiHderhd the aedubéng
can, . a 500 val ve Ls,crinped to the can and 10 12.2g -
formpletipnrecovergd mechanitally- i nto the can. Exanple -

Preparation of MechanoFused fornul ation for use in

passi ve device A further conposition according to the
Preprepsiomt of qanent i on may be prepared as follows. 20g of

m X conpri si,ng .20%. i cr.oni; nti depressant, suc
0.0318 pEwERE Rl 5% Bl o] ER At i PRS0 E e (R Eha
12.0HIEA 11342 & InakdllRdahw theigghed 1nto the Hosokawa

Al

-M NI MechanoFusi on systemvia a funnel attached to
the largest port inthe lid with the equi pment

ExiiBl NPrdhradion 8f MB&aRBEhsd ot RlR1bno0d usd REp£RRkId3Gice
water sw tched on. The equi pment is run at ofor ~
A fuirdher somipobitionegcotding3@othie grreset ivientios majhee prApradeast
is switched off i.smanhbed.and. t . |t
foll Syt n Ton =k comEH SR 0T 2 AR k8 Snli o NS snips
clonGpiAchin@73%0R BB Aac 48(R1aCtasiennd 2% Anpargiosi ftenntd ae weighed
. treating pre j.acul ation, by pul nonar
intp thg fFiasoknwa @ﬁ-ﬁ%ﬁ@s&%@ws&mﬂe& Tig aa{ﬁmnel attached to the
largfék!pggpfneﬁlé A witk tide eq\ﬁ?ﬁgﬁpﬁﬁinﬁﬁé’& 5% | PhdBOrtiifsealed and
an

aim1, wherein the I depressant is a tricyclic
thapeolirgowetss awitched on. The equipment is run at 20% for 5 minutes followed

by 80% for 10 minutes. The equipment is switched off, dismantled and the resulting

formulation recovered mechanically.
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3. A conposition as clainmed in either of the preceding

claim wherein the 10 conposition conprises two or
wonoes/asso depr essants. 4. A conposition as cl aPaEeB2004/003935

any one of the preceding clay,ns, wherein the

conposition conprises a further therapeutic agent,

which is not an antidepressant. 15 5. A conposition as
ClCJ aimed in claim4, wherein the further therapeutic
' $fit is also effective in treating PE. 6. A

conposition as clained in claim4 or claim5, wherein

the further  therapeutic agent is a benzodi azepi ne. 20
1.7, A eompesitiopdar tsatigprestiting ejarplasioa kyf pultmenary inhalation,

r t.he dm ni stration of the

Sma % |t§]t|9°on(r:1L y{%ﬁ ﬁgrglﬁafprﬁaﬁag ion is not acconpanied

VVI t h the adverse side effects usually associ ated VVI th

the adm ni stration. of the . antidepressant, 25 8.

corrd‘b§PﬂP8ﬁmé?§ a8 |claimed 1t flaipyl, Fheren thm@qﬁe@é@aarﬁgs a tricyclic
angh@ﬁfggsany\,her ein the conposition provides a dose of

ant’i depressant of |ess than about 25ng, |ess than

about 20rrg, | ess than about 15ny, |ess than about

10ny baut es t han .abouyt. 2 r.
> oot cREROLhR s Thiq 3 B s cdRoncine Haink rstbia b
comipositivn ﬂcfmpﬁﬁ:srtﬁze&&dhﬂ@ dHtillepressatli€r ei n t he
conposition provides an onset of the therapeutic
effect wwthin no nore than 30 mnutes, no nore than

4.25 M Y iR AN AndeA3R 289 ofk D
VO 2005/ 025550 - 53 PCT/ GB2D0A] ogtﬁg‘ggr C%E?mr’r%rr%? the

compasitian eemptisss, 2 fyothep rh;rapmic&gnmmled; 1srrmtrmras1t1dhpmssant
6 mnutes, no nore than 5, 4, 3 or 2 mnutes, or no -
nore than 1 mnute, follow ng pulnonary

5.adni Aicohipisitim ascldithed An @BHIROE ivilic@éinabe Ghithélletapeatidy agent is
one_of . t he receg{ggg claims, wherein the conposition

al‘?%efcfnecﬂ’rvﬁ 1{56866 nposition. 11. A conposition as
claimed in claim110, wherein the conposition conprises
particles of anti depr essant having a nmass nedi an

6.aer odeeamasitifinggregleimedfin alrimpt 4 or claim 5, wherein the further

therapeutic agent is a benzodiazepine.

7. A composition as claimed in any one of the preceding claims, wherein the
administration of the composition by pulmonary inhalation is not accompanied with

the adverse side effects usually associated with the administration of the

antidepressant.

8. A composition as claimed in any one of the preceding claims, wherein the
composition provides a dose of antidepressant of less than about 25mg, less than

about 20mg, less than about 15mg, less than about 10mg, less than about 5mg, less
than about 2mg or less than about 1mg. .

9. A composition as claimed in any one of the preceding claims, wherein the
composition provides an onset of the therapeutic effect within no more than 30

minutes, no more than 25 minutes, no more than 20 minutes, no mote than 15
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10 10mor less. 12. A conposition as clainmed in claim

11, wherein the mass nedi an aerodynam c dianeter is
weahowost25shor | ess. 15 13. A conposition as cl aPaEeB2004/003935

any one of clainms 10 to 12, gyherein at |east 90% of

the anti depressant has a particle size of about 10m or

| ess. 14. A conposition as clained in claim13,

:wWherein at |.east 90% of the antidepressant has a
minres,inq 2oLy han J0 Dpys Spapre|than 8 mingtesgno mote than 6
mifEeN RS mbfthAf 55 Uas BRY thitudl) oPRE nreGhA Tonihded go Swing

wherein the conposition further conprises an additive
pulmansty adminigratisne onposi ti on as claimed in claim 15,
“wherein the additive material is 25 provided in an
amount from about 0.15%to about 5% of the
10.conposothpasitiodys clihdih. an%r7onel%ﬂ3tﬁ€%9§éeﬁid§'klﬁﬁns§ bRkfBd the
in'dLain11§qgr cl.aim 16, wherein the additive - S
COmPPUFPR IS # SrRPRLSSPIINASHHAe group consisting of
" leucine, magnesium stearate, 30 lecithin, and sodi um
stearyl fumarate. 18. A conposition as clained in any
11.0ne Aofompesitien 10ckimdl7in diier £0,nvhdrein therpagiositin comprises

furth Qnprises, an _excipient..material . W),
passilis R ssidPrstsi i Ehbin A goes S5 dismsaetodyn Vgﬁiﬂ%‘ief phabout
104 cllassired in claim 18, wherein the excipient material
isin the formof carrier particles having an average
particle size of about 40 to about 70m 5 20. A
o L _ : b L ai ' ‘
L ore map PGS o URIRI QaBlf 1 \herlln Bl hfi mhedifh fispdymamic
diafnatends abpuhSimosirdebssng a propellant, a solvent and
water. 10 21. A conposition as clained in any one of
claims 1 to 9, wherein the conpositionis a

. 13suspensiposifidbhs thaimed i 1Gond6f i1 Bt DRGhdRRL at least 90%

2. A.conposition as.clajnmed in claim?20 or claim?21,
°f§3h“e?‘ét?‘fFan%é“}5rbaﬁélﬂaéﬁ*ﬁle sige ofphouy l0pmerdessHFA227. 15

14. A composition as claimed in claim 13, wherein at least 90% of the

antidepressant has a particle size of about 5um or less.

15. A composition as claimed in any one of claims 10 to 14, wherein the

composition further comprises an additive material.

16. A composition as claimed in claim 15, wherein the additive material is

provided in an amount from about 0.15% to about 5% of the composition, by

weight.

17. A composition as claimed in claim 15 or claim 16, wherein the additive

material is selected from the group consisting of leucine, magnesium stearate,

lecithin, and sodium steatyl fumarate.

18. A composition as claimed in any one of claims 10 to 17, wherein the

composition further comprises an excipient material.
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23. A nethod of treating premature ejacul ation, the
met hod conprising admnistering to a subject in need
wohomswessso r eat ment a conposition as cl ai med i nPamAGB2003®03935
of the preceding clainms. 20524. A nmethod as clained in
claim 23, wherein the nethod does not .cause the
adverse side effects normally associated with the
adm nistration of the antidepressant. 25. Use of an
anti depressant in the manufacture of a nedicanent for
19. t r eAtdofgpostfonisQiiARined 8n @lafh U2k heFkid Yo P IRBA! Yaterial is in
~inhal ation, wherein the nmedi canent conprises a :
the oy @ficeitish pattidesdiaving smavensgeqpratide sizieaifmbott #0 t@2bout
OM%E' A use as clained.in claim?25, wherein the :
-“medi canent does not cause the adverse side effects
normal |y associated with the adm nistration of the 30
antidepressant. 27. A.dry powder i nhal er device
20.¢q r‘:ioﬁﬂ?ﬁltﬁmc"érfﬁ%%’ie@i‘%ﬁnﬁQHE o4 iclaitas il fo P hesein the

cong%%ii.t’ﬁ&@% dotaPrided-a é%@&@éﬂﬁ?ﬁ@?&uﬁ%ncﬁ@ﬂ%fsp ﬁ%@gfﬁ?é

ry powder inhaler device as clalne

solvent agdaras¢étn the inhaler is an active inhaler. 5 29. A
dry powder inhaler as clainmed in claim?27 or 28,
wherein the inhaler is a breath actuated inhaler
21.devAcem@Bitich & dlahed ihehy whe dfitlAmd nytopRwieireinthal er
devi.ce as clained i one of _clains 27 to 29,
COmPRTFEPH lst%FsBF’i‘%?‘éPF’{,Igﬂ%/%Fﬁ’iatt%nGBWb‘&? prepellang 31, A
conposition as clainmed in any of clainms 1-22, a method
as clainmed in claim23 or 24, a use as clainmed in
22.¢| arsompasitiopas ¢pimedhial claima20 of eleire @1 whenein tfe propellant is

PEY a7s a' blister as clainmed in claim 30,
H 1??5?% %ﬁéggé%g?se side effects, if any, provoked by

the adm nistration of the conposition by inhalation

are,such th 15 .they woul d easily be tol erated by an
23..y efxamaggﬁpgcqq(lﬁfe@ﬁtpg premature e]aculaaon,y the me ocGi comprisir%/g .
administering to a subject in need of such treatment a composition as claimed in any

one of the preceding claims.

24. A method as claimed in claim 23, wherein the method does not cause the

adverse side effects normally associated with the administration of the

antidepressant.

25.  Use of an antidepressant in the manufacture of a medicament for treating
prematute ejaculation by pulmonary inhalation, wherein the medicament comprises

a composition as claimed in any one of claims 1 to 22.

26. A use as claimed in claim 25, wherein the medicament does not cause the

adverse side effects normally associated with the administration of the

antidepressant.

27. A dry powder inhaler device comprising a composition as claimed in any one

of claims 1 to 22.
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28. A dry powder inhalet device as claimed in claim 27, whetein the inhaler is an

active inhaler.

29. A dry powder inhaler as claimed in claim 27 or 28, whetein the inhaler is 2
breath actuated inhaler device.

30. A blister for use in a dry powder inhaler device as claimed in any one of

claims 27 to 29, wherein the blister contains the composition.

31. A composition as claimed in any of claims 1-22, a method as claimed in
claim 23 ot 24, a use as claimed in claim 25 or 26, an inhaler as claimed in any of
claims 27-29, or 4'blister as claimed in claim 30, whetein the adverse side effects, if

any, provoked by the administration of the composition by inhalation are such that

. they would easily be tolerated by an average recipient.



