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method by which this has been achieved has brought more mechanical

complexity and therefore higher cost. [ 1 ]

In situations where an infectious agent is being treated or is simply present in the
mouth and airways, there is the need to eliminate the possibility of inhaler
contamination and to this end it is highly advantageous to have a sufficiently
economic device so that it may be used once and disposed of. Indeed, inhalers to
treat viral diseases such as influenza effectively are known (GB 2 178 965
Diskhaler), but the inhaler requires to be re-loaded and re-used over the entire
length of the five-day treatment, being repeatedly contaminated with the virus.
Moreover, the great majority of influenza patients are inhaler-naive, requiring

that the device be of extreme simplicity and intuitive to use. [ 1 ]



that the device be of extreme sinplicity and intuitive
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desirable. [ 1] ) )
very short period of time — a fraction of one second — may reduce the efficiency

of the device and result in a lower dose being deposited in the lung. Other very
simple devices without apparent powder dispersion features include US
5,042,472, US 5,239,991 and US 6,098,619. A lower efficiency may dictate the
need to increase the drug dose to achieve the desired therapeutical effect. In
addition, fast delivery means that the entire dose is delivered suddenly and this
may cause the “powdery mouth” effect. Neither of these characteristics are
desirable. [ 1]

While asthma inhalers were typically designed to hold a large number of pre-

metered or device-metered doses of potent drugs, they were largely unsuited for



Wil e asthma i nhalers were typically designed to hold
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delivery of |large doses. Pre-netered devices are al so
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cartridge can move inside the opening. Each powder compartment has a
compartment front inlet and the cartridge can move inside the opening from a
first position, in which the compartment front inlet is offset from the mouthpiece
passage, to a second position in which the compartment front inlet is aligned with
it. In the first position, there is no fluid communication and the powder inside a
cartridge compartment is isolated from the mouthpiece and cannot flow out. In
the second position, the cartridge has been moved to a point where a
compartment front outlet is aligned with the mouthpiece, thereby defining a

dispersion chamber from which the contents of the powder chamber can be



t he second position, the cartridge has been noved to a
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When a powder compartment is in the second position as described above, air is
able to travel through the body rear inlet, into the compartment rear inlet, through
the compartment, out of it through the compartment front inlet, past the body
front inlet, into the mouthpiece channel and finally out of the inhaler. When this
flow is established as a result of suction on the mouthpiece and a dose of a
pharmaceutical powder is contained inside the compartment, the flow of air will

induce turbulence leading to a break up of powder agglomerates and to a



front inlet, into the nouthpiece channel and finally
out of the inhaler. Wien this flowis established as a
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asl\% Mirimize degradation of the powder by chemical reaction and to reduce

powder retention during storage and delivery. To this end several plastics have
been tested, namely polypropylene, Nylon, transparent Nylon, amorphous Nylon,
Acetyl (POMP): Ultra form N2320, Polyester (PET), K-resin, Polyethylene
(LDPE): Riblene MV10, Acetal and others. Results show the plastic grade must
be carefully adjusted to the powder used and no material can be identified as
being universally appropriate. Moreover, these materials have varying degrees of

transparency, and sometimes a trade-off must be made between transparency and



Acetyl (POWP): Utra form N2320, Pol yester (PET),

K-resin, Polyethylene (LDPE): Riblene MVI O Acetal and
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carefully adjusted to the powder used and no nateri al

can be identified as being universally appropriate.
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Conversely, the compartment front inlet, situated at the proximal end of the
powder compartment needs to be sufficiently wide to allow normal filling and
high-speed filling of the powder. Usually, this compartment front inlet will be of
the same diameter as the powder compartment itself. This means that during
filling the powder cartridge is desirably held in the same orientation,

compartment rear inlets pointing down to the ground, and compartment front

inlets pointing up. [ 1]
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allow normal filling and hi gh-speed filling of the
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of the same dianeter as the powder conpartnent itself.
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causing such a level of friction that would require excessive force to push the
powder cartridge into position for inhalation. [ 1 ]

Moreover, the powder cartridge can be constructed from a softer material, more
compressible than that of the inhaler body, so that the circular rims of the powder
compartments, when coming into contact with the harder material of the inhaler
body will be subjected to a compression force due to the close fit, and slightly
change shape, becoming wider as they are compressed, thus offering a greater

contact surface area and better protection against powder leakage. [ 1 1



powder cartridge into position for inhalation. [ 1 ]

Mor eover, the powder cartridge can be constructed from
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and the efficacy of the device. [ 1 ] In the case of
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| ow rates will obtain | i )
unctiesuabie, as the same patient inhaling a different flow rates will obtain

variable doses. Accordingly, the development of an inhaler which reaches close
to its maximum efficacy at a relatively low flow rate has been a major goal in
inhalation technology. [ 1]

When a powder compartment is in fluid communication with various inhaler
inlets, i.e. when it is the inhalation position, air and powder are able to mix and
flow out of the inhaler. The function of the body side inlet or inlets is very
important here, supplementing the small amount of whatever air is able to

penetrate the powder compartment through the narrow slits or small holes of the



vari abl e doses. Accordingly, the devel opnent of an

i nhal er which reaches close to its maxi num efficacy at
w@2oeoehzively | ow flow rate has been a maj or gp@El/GBR007/001756

i nhal ation technology. [ 1 ] Wen a powder conpartnment

is in fluid communication with various inhaler inlets,
compRrtniéif ihigt.! i ' fo! i

Nt e O Sl RO ant A1 fof the Hiflation to be
cofitferthblecaridoforahe tpvavdentijr mtidetoi bdl ddsirably Waftia gowdkerand rich
. inmpaortant here, supplenmenting the small anmount of
in g athasanaximizing the catrammsasit sapabikitytofehpeimdfrl ]

Wi B sy i 07 e boiside iRl e st S Gemtartaply generate a
S o NSO 8 ST IR B LS W
préssale divopairom 4 wer pEint 6 wiehg dsNBisEBHad SMBRImaximum pressure

capability of the air. [ 1 ] Wth the provision o
drefp hatsheléntierdastal mhsclessand dwndiephiagnt ednl gegenty. dhaeha case of

h ressure drop o&_4athPa, ich is recognized in the
%H%ﬁwﬁ%ﬁ%ﬁéﬁ%@ 9P 4hal g sensraisd iy loveto(besaune the wedistance
' kew,: this is..half. of \th L mum pressyre
to B Bissfas 87 Al inRerdbd caPieh T bieBerat bl gty meeds
to @RAngENRE adifmetd? AME neAHRr AUf b @beegﬂéﬁetoo Eﬁﬁﬁ'{eethe ideal

drop that can be generated Is wer (because e
prasesresdrapder h matdlelepiwssagel pf air in the nasal cavity

is higher) and in this case one only needs to change
Nowdf gthgnaser camnplyireconsidesble sidion rtoethe toouthpiece, it is
. late the ideal ,pressyre.drop far nasal_delivery.
m%,g,%g t f@o\%"?iﬁ TR re’%%ﬁlagaint s2Rin o 1 Fanpiaropt the
' Lt 1S i t voi d. a.powder
confpnafig vt R E5Gpalthnoh® 1R APhL Mo BRI the way

theiodimeisidisi @i 88 vahed errmalddai f6RHT AP HiIEPBAters and leaves
inlets, particularly in the way their dinmensions can
thepighelgriled o regul ate the flow of air which enters and
ves .the inhaler. 1] So, in_addition to avoiding

I
Soy ﬁ’:a@HRaé% ayp1 [ legkegs oflgpawienunden gravity, sheslits or holes
L i nl et trict th .
T g AR U S A ——
diffsreat ﬂﬁ'le@gthﬁ,l%ﬂﬁimﬁér all H@l'e?,zit id podsTH109S Bl tgleﬁgkéaler to

tune the inhaler to deliver one dose ot powder 1

deldhesyi oreeddbsengf powdlet inrehe désted lan%ﬂmsﬂ tiftte, folivdM & @bfstant flow
The duratjon can thus be varied between about 200
ratgq The duraiinmscarptiysvle waried between about 200 milliseconds to several

seconds. However we prefer to regulate the lengths of the slits or number of

holes to give the user a powder delivery time which is longer than 0.5 second and
preferably up to 2 seconds at a flow rate of 35 L/min”! , so that there is an excess
of air to transport the powder, reduce the “powdery mouth” feeling and improve
lung deposition. At the stated flow rate, the delivery duration of 2 seconds will
result in an inhalation volume of 1.2 litres of air. Since a person inhaling through
an inhaler uses about 2 litres of air for a complete inhalation (it can be more), this
means that there is still about 0.8 litre of air to chase the powder dose deep into

the lung. For nasal applications, it is desirable to have a shorter delivery duration.



seconds. However we prefer to regul ate the | engths of

the slits or nunber of holes to give the user a powder
waledorasgny7 ti me which is | onger than 0.5 secondP@rdB2007/001756

preferably up to 2 seconds at a flowrate of 35 L/mn

1, so that there is an excess of air to transport the

mowder, reduce the "powdery nouth" feeling and inprove

IF'ung deposition. At the stated flow rate, the delivery
Thelsizabhdronfigaratioawfihe bolly frons inlet also have alregulaiing effect on

volume of 1.2 litres of air. Since a person inhaling
airfiow oy hein abserdcepaveies debiyery puf of rtbe C@mmirtm@rgrfrant inlet,

SR EL8 OS5 e TREE s BBR i
dlslge%gﬁl o 403 ethger?tﬁi ttuﬁ%t aﬁ@g%soﬁg{hengcﬁ'hﬁr to the path of the

ons es I'rable shorter

povidr MRT 1 ﬁ@fé‘bteoﬁdw[aﬂta%eoﬁhlﬁ' wrovRiedNds @toglbivg Wtomia €e @élivery
the body front inlet also have a regulating effect on

andaiofferow. fihal bbstacleatss drec partisbos assw’eng uar@neu'udlspersmm This
corrpartmsnt front.inlet, which is

r
barfigy 1% ¥8 erra@wramiedég 4 FOT phsarap Sl partetiaps fghtat the

iR s R mef %Baéeﬂg%arﬁ?ﬁetfhss% S Raig Hied '8 well
Th@ﬁé%%?er P o ogﬁew vl tharR Q¥R ddRYs) afdi‘s%ef’ﬁbh ¥RaMber,

sta e to the particles,

insflesthetJang d:dsmpimm%n’dlwlmhas @ow Tduisg blee peleforatai barrier of the
preferably provided in the formof several small
frOpteb@d)fmletohsl Fight at the entrance of the nout hpl ece

Nl B R0 Wl Tl s
cof RSB g, IO AP ORE o AR

inhalreéfodyl frénd nﬂ’@fsW‘nEféﬁH apgh Wetht Heuirhed ardacidlentical or s1rmlar to
construction of several perforated holes, industrial

that ofi thedenkiiple perfomtiatst prim ne t he moul di ng of one or
t I tudi hal slijt th hal hod t
The ricaninpiien s Wokici KO GUr#AGE BF AT AWENER) Sige of the
| t I
corf e o RSP L B BRLEAT YRSt phgy et
cax%‘ég‘tﬁé hﬂﬁla‘iio‘ﬁeﬂ% b B8RP Gi?gk‘d ﬁf@ltﬂi‘ﬁel‘i@é‘r&rdeﬁirbﬂﬂ'ﬁnore

its exit cause by the T nhaler body inlet, causes

rddmal | pédlcirig othef “pomidersoemuuth¥ rffzct nart mnpiovmga pulmonary
dellvery deS|rany nore gradual , reducing the "powdery
depesition.. eftfie combagationebyinal lmlpm ahg dispersion chamber and an

additional inlet downstream of the dispersion chamber have been described in PT
101,450 and are incorporated herein by reference. [ 1 ]

With this aerodynamic profile, the compartment is an efficient dispersion
chamber. Particles may become further dispersed down the mouthpiece
inhalation channel, but the highly turbulent and gradual dispersion of the powder
is actually observable inside the compartment, when this is manufactured of a
transparent material. A storage chamber which becomes a dispersion chamber,
the dispersion chamber being defined by elements situated on different

mechanical components which are combined at the time of inhalation, is a further
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deposition. This conbination of small holes in the

di spersion chanber and an additional inlet downstream
w@boorha22di sper si on chanber have been descri bedP¢TGBI007/001756

101, 450 and are incorporated herein by reference. [ 1

] Wth this aerodynamc profile, the conpartment is an

i e OB TR FVRREBR LT ece T nat atton
Th@ hMeethat Bdinit Q& 18t ey inthdle? Lﬂo%?tfr@tﬁdth@ rAGY here such as the

di spersion of the powder iIs actual [y observable 1nsid

bodyereapninket t amhthodyheidet hilst ishouhdn pfﬁetalbl}ed)eoﬁr@tected agamst
transparent material. A _storage_ chanber which becones

maaivgrtgxpfebl@pbmge pasold casHy hepppe ikeorered arithetherpstiogt’s finger.
W Sbfar I orehric Biede Rt B kats 1o FrkRentoruch blotRage. For

|
1ns'te¥}£&§éﬁ{e &%I\fré%ttéf gﬁ {Hé{ﬁd}gi &%ﬁé\{?’ c?i“énél?ﬁfot% esﬁﬁxta{ g\??n 1fnctogered
bytah €ingBk) adif fwillosy ableots fldey dironshias %a 8. U@Ehe%%ddéﬁu@@@h’s are

rear inlet and body side inlet “should preferably be
posaiblee suchdas friturss in mlmjuﬂxaiefruontpmhtsmghwhsresm liml air gaps that

easily h&lp pen_if covered with the patient's fin Lo
argoharf et Wapshingeichutilnager than ose finaerprints so t;&ﬁ@@l@ag of air

is B MRRG TP er e Biaatd b R AdR8hn BF alifahg dnbaler
body afe 4r ﬁﬂf%ﬁuv@'féatwe' drthe ?é?s'eﬁté 1fdagt9h.t[ﬂr131ugh t he

gaps. Ot her Constructions are gossi ch as

Whernthe pati¢ent wishes nbalserthe dnhaloe of shavipredent éswdrition hai ¢r she
gaps that are narrovver than a finger but |onger than

rergpvecst it Agundts packaging: e eonsereni oewdnrits gorage position. The

petifHiESY B (s FoRBTeR S i Erernielay DaHBORrAd iy peint the
coﬁ@?ﬁﬁfe‘fx‘c fifs Lt@ ‘?e:%l{) ff]lfjegréthlgﬁgé? I\hﬁl‘?fﬂe%dg[ rte%! e 50%he powder

aler e présent

conldvasiin Gshk Bededths ftBrdeedS@%ﬁ& ‘c;yt The @My bSsBal kRGeS Bave thus a
The container is nowin i orage position. The

funplzari Eemctioowastheyspiteventcthet poweder fromt leaking shdérngrality, which
woil bei et ?.u%he%?a'ﬁ@ ﬁﬂ%‘%a%%%yﬁaﬁgﬁ?&l%ﬁ'&h deSkaosasding to
the P RRYORT T e 18 s oD Brteucet B8 it ppwes it to
5 S, G YoBIRE AR, AT oo o
oftthas pladre ant combaﬁﬁ&ntshe Iﬂ rst dose, according to t he

instructions for use. If there is a second
Thednbeler pthe prasenteaseean havessvenal embodiments and those that are

now described all constitute inventive features of the present application. [ 1 ]

In a first embodiment, the powder cartridge is a tray which is inserted sideways
into the inhaler body and is pushed transversally, so that a powder compartment
becomes aligned with the mouthpiece channel and inhalation may take place (the
Tray model). If the powder cartridge includes a second powder compartment, the
patient continues to advance the cartridge in the same direction until the second
compartment is also aligned for inhalation to take place. The direction of the

movement of the cartridge can be perpendicular to the longitudinal axis of the
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the i nhal ati on position and inhales a second tine,
repeating the maneuvre as often as there are
weopas2ments. [ 1 ] The inhaler of the preseneCTa&82007/001756
can have several enbodi nents and those that are now
described all constitute inventive features of the

SRRSO P i P BT T e
GRS i gL, gy i M ALARE SEEE o Bovde

compattnpntda mioxomeht dndubstaatially garathy toakiet Wfage friduchpiece
Tray nmodel). If the powder cartridge includes a secon

ChB@WiGF 1 onpar t ment, t he pat | ent cont i nues to advance
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cotrprirtiiealk €thelBlit BraY wbddNeIsRUbAP ca%RIENBMBE pushéd frbm one
_could be at another angle, di fferent froma ri ght
sidentypiveardpthevdenind! inhaldtmmposidom atheax itcanfbet inbaledywded then the
is substantially parallel tg

co artngnt in venggé ) .
SeEoTKt Caftiifige caBubhuseed dremnthie, other sidg, ninaAgtapdrary direction,
. adj t ich.s a vari,ation of the first, .the
aispTRats "R, R G Red RME s oPoflo e ' Giteyigg the central
inARGR6sitibR A b@a%mmn iﬁ%ﬁﬁlnwg one powder
conpartnent (the Split Tray nodel ). Here, one

A dhird renttgelimant bE tixt phesdnt irorencios (Shel Shuplpmddel) @mbines the
central inhal ation position where it can be inhaled,

adgprtagereaf tthe Bweyomed cwlitr Tirye Madels ecrpplobing fr singleneartridge

g oSl o SRR P B e ol Geast one
| g Po I MPLYy ! '

P R RIS O DS BUBAAN ol D H anet

difstibh) & iseeeled koatfisedirtfeorR hiritiaqRs cehtralNRhdlatonamtskition
Split Tray Mdels, enploying a single cartridge noving

whaire dhe dst powidey .cobgrastmeritecqmobeleénhalad) andighen in the contrary
cont ai ni ng% at | east one powder conpartpnent, has the

diregiian gp AT b preond povy ﬁ@mpaévn%gm%lm trmbeinhaled. [ 1]

3 . g : et o rection t .
In 4 S8k Papbdimeh 77 B pleftpl dhCaiel BRSTVRE Rifider s o
cyRRaBaR{HIBRL c&rﬁEri?é% iANRlagd. or2N g)&)dw(ggé? &%gs&%m‘éﬁﬂt ¥ Yor each

direction so that the second p conpartment may In
cotnpantnient i béiag egarallell tp the cylinder (and to each other if multiple

compartments are present) and in this case a powder compartment is brought into

-

alignment with the mouthpiece channel by rotating the cylinder (the Cylinder
model). Here the plane of rotation of the powder cartridge is substantially
perpendicular to the longitudinal axis of the inhaler body and mouthpiece
channel. [ 1]

In a fifth embodiment of the present invention, the powder cartridge is a disk
which comprises one, two or more powder compartments radially extending from
the centre of the disk and in this case a powder compartment is brought into

alignment with the mouthpiece channel by turning the disk-shaped powder
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In a fourth enbodi nent of the present invention, the
powder cartridge is a cylinder which conprises at

wo e@gti3nme powder conpartnent, the or each conpPer/GBeWr/001756
being parallel to the cylinder (and to each other if
mul tiple conpartnents are present) and in this case a

camﬂagg thé %qeﬁrﬁla&af) 5 tRIOUgH tﬂenhpdnél QP%E%HB?V%F fhel BEwder

Iece channel by rotating the cy
cartidigk n§lsubstaatedlly. pdreliel tohgepoaskudibal atistofahe ddhdlérebody and
powder cartridge is substanti al | y perpendicular to the
momthpgaceahamml [ail]s of the inhaler body and nout hpi ece
channgl a.fifth enbodi nent of the prese

In Flhnbediftentein, Bidpttah EPag PTG g DUl 811 W dose is

conf R 5388 V5B RO GRS i pion i

po&&érﬁs GBRI8d HyRAWLDhiae R {HERhaled ?bb@zills Wh@l a cartndge is
alignment w'th the nouthpi ece channel by turning the

movéd knd hapeddaosaeparanent tgm {hehiahflatibn modiion, allninidts S)f the
case the plane of rotation of the powder cartridg

severabsmbndiments asaria) fled qumw@lqasﬁ@ Auckion apghied g the
moufee e TRDPRES H PELrmE r ozt ahe g Peips entrained
mtcpﬂi’éﬂfﬁ %ﬂﬂ]b{ nQ&S %n tRe 8% 8F Redsd C}rhpﬁﬁi‘éﬁu@ﬁ thBSnhalation channel

or conpartnents an IS pOSItIOﬂ t he

wﬂpm@dﬂp dom;ﬁﬁelaelskahymhge)ff and awbo smrhhemhel mdsalshapeuctdﬁt the
Wien a cartridge is noved and a

nosd:tmllS'p‘dmlS radlowing thendeseeto; bmhakedcsmmpktgmxsly bjabothl nossils. [ 1
of the several enbodinents are in fluid comrunicati on
and the suction applied to the nout hpi ece causes the

o BT HSTRA  rai vfo
¢ $aki Bbn taﬂ@aﬁ&fcﬂakét ten ishanned Masitior dﬁﬁ'ﬂr&iwsmn of a

co rise a branching off and two symTetrlca ends,

meslageal teteht,ta tdhiekings tsoithd, ort Ithes 1iel dwi thy Sﬂlﬁttl:ﬁ;s%phl’ro Tray,
be inhal ed S|nultaneously by both n

ostril
CYhh@Fkad@O elg,BcigasinorreeddRr adv%ﬁi@agféidgqew %?ethe devices
f d t hat \Nd d h b .
car,Bec oy B BB L S B BRASE BRRTSE in e
TR SR 5 0 RO Gk 4 e i
whbféefrﬂﬁala‘?eldﬁowm?wkefmac@ swethha ticaserdetle hins as nhdwe the cartridge

devi ces
to a point where it comes to a hard stop. This is a further inventive feature of the

present invention and is great importance, particularly in indications where
patients are not familiar with inhalation, and need to be successful on their very
first atternpt to use the inhaler. [ 1]

Tray, Shuttle, Cylinder and Disk models require at least two components, while
the Split Tray model requires at least three components. Inhalers using two
components only where a factory metered dose powder is included and held in
place without leaking by the disposition of the two components, which can be
altered at the time of inhalation to allow fluid communication and inhalation to

take place, while still preventing unwanted powder leaking, is a further inventive
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can be easily built with a nechanical feature on the
i nhal er body or in the cartridge which bl ocks the
w@bkdiodits1or rotation of the cartridge at the pPEDGB2007/001756
poi nt where inhalation will take place, so that the
user only has to nove the cartridge to a point where

featPfe 8@%%% Pﬁmhqoﬁ,t R.] This is a further inventive

eature ‘o e present invention and is great
All | fiRgo rensthmentar tre ehsy Ity use, iasdacsinglenmoveerent peft hepdwder
are not famliar with inhalation, and need to be
cartsldgcelssﬁufﬁcmﬂt ttnebmng/@r yowdﬁgtcoma@ﬁmntt@ akignmpet with the
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using two Cco nen S on actory ose

con@x@V\QﬁT at Jedstciwsiesh dﬁ@é ds i gh Fihﬁ@xﬁnm tfbatute lofakiengresent
by the disposition of the two conponents, which can be
apphba’rmnecﬂ af the time of inhalation to allow fluid
ommuni cati on_and i nhal ati on o take

Allah thesgt é@eﬁmbﬁ@numﬁpgwrﬁs erinveRii @13‘ atpgesacﬁfft@.kt%é? the

ol SO Bkt S LG s gmo

teaé}ﬁrrll%s RPYERF nﬁﬁﬂé 's@gtﬁeéesd%é 't16h§'i'ﬁ nbOwBY lindt ﬁleoﬁl%ﬁﬁon to

artnent i1n |gnrren t he nout hpl ece channel
the @ntbodivhents Heseribetppri fint advant age for the inhalers of

this invention. Achieving operation with a_single
In crrtﬂweﬂmﬁtthmnve@ﬁ@nemajo hetwelhiaderstoagl tkere twidly nw bee@ezsf:nbed

%g{)onent is.an in ntlvefeaturle of, theB de t
SOt GTOBRRGNS (herpoh, VPR & WALOL AU r et Hen PEiTe Hade to
t: £ s detailed in the
the%?eseh%&%%?rdv%gg’nﬁa Cﬁatqpﬁr son skilled in the art
F1g¥14rés| 1 Bed 2bhe lofgRBding §dteionadBE 4 Akt initeslifnenobheie invention
i nhal ers so theSe descriptions in no vvay l[imt the

in the¥em bba Trey niele&rnibddi nent s descri bed. 1] In order

that the invention my be well un rstood wi |
Figiins o2 QEEOrBER Vo e! 8 RoBHIGhSARELIER a5 dised n@ﬂ%ﬁlrawnodel [

1]Way of exanple, reference being made to the
acconpanying drawings, in which: [ 1 ] Figures 1 and 2

F1o|?1¥]é\jse% ?ﬁ% Ir?t é'fg il a%;ﬁ?x%bg El%vﬁﬁ?lzsyfrﬁ%p%‘cu%f[*}o gF ARfHwddr calteidge
as used in the Tray model [ 1]

Figures 6, 7 and 8 are plans views of the Tray model in operation; [ 1 ]

Figures 9, 10 and 11 are perspectives of section views of the Split Tray model in
operation; [ 1]

Figures 12 is a longitudinal section of a third embodiment of the invention in the
form of a Shuttle model; [ 1]

Figure 13 is a transversal section of the Shuttle model; [ 1 ]

Figures 14 and 15 are front and rear elevations, respectively, of the Shuttle
model; [ 1]

Figures 16, 17 and 18 are plan views of the Shuttle model in operation; [ 1 ]

Figures 19 and 20 are perspective views of an inhaler body and a powder
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Figure 3 is a perspective view of a powder cartridge
as used in the Tray nodel; [ 1] Figures 4 and 5 are
wo ewnti3and rear el evations, respectively, of aP@EDGHI07/001756
cartridge as used in the Tray nodel; [ 1 ] Figures 6,
7 and 8 are plans views of the Tray nodel in

o C one. 1 . g SBaG |

cartgﬁgég%%geg’ﬁ\!%}yé\%éﬁg’? gﬁ]?%pi [ tgrrr%gg/ﬂ)oﬁoﬁge I n op%?at i on; der

modeldf I} Figures 12 is a longitudinal section of a third
enbodiment of the invention in the formof a Shuttle

Figmred®] is 4 ldnditulimplisectian pf astill farthee esdiodsment ehthsfinvertion

Shuttl e nodel ; 1] Figures 14 and 15 are front and
refer@élrtoeﬂseﬂ/]atskéﬂ@‘i&el?rbgpgctively, of the Shuttle nodel; [

sl T b e B PRSP P b o

: pacihve views of an inhaler body and a
theg%aﬁg?%%fﬁr?gge respectively, according to a further

Figersgasiisrengkndinnl setien©fla dedail offageiwdef caripafingut.d 2 ]1
is a longitudinal section of a still further [
Referringiit dnwings, imuebered rsequertialby after 4Be avexdskFig.”, like
nodel ; 11],Figure [ erspective. vi ew. of .
ot iadlasbelike Rattorenst pisiie Dedi T pageterhis edfified with

npdel; j 3. I j [ faalk t]
serife, 8 gptess S S pliper AN izl HBe; naRDBE GF the
emboHEMNG $ 1xR ug SR dnd ¢k eflivalehy fetiuerintdaeh \wdrthle embodiments
[1 ke nunerals indicate |like parts, and each of the
hasfthe sameinudibeentks [ d j dentified with series of nunbers

where the nunber of hupdreds is the nupber of .the .
Thesebisashayi 1p Figure § 8xkisst grebqdimeah @ vtgige’ﬁ‘tvemé%?’up%rem?ﬁer

s B R s BT T i g
103 B o 07 A 105 400 b Mool g 18
anda r@ittiygll 6% [103, air inlets 105; 106 in the inhaler

As t;(I)I(jl e o%hefrriﬁagtrzngcll lem%%?iiments are in many ways similar in construction
and operation to the first embodiment, for the sake of clarity not all features are
repeated in the drawings, and the expert will have no difficulty in determining
where they are required. [ 1]

As shown in Figure 1, the inhaler body 100 has a rail 104 which guides and holds
in place a powder cartridge 110, shown in more detail in Figure 3, in the manner
shown in Figure 2. As can be seen from Figures 2 and 3, the powder cartridge
110 has a rail guide 124 formed on its back surface which is of complementary
size and shape to the rail 104, the interface between the rail and guide restricting
the cartridge to a transverse sliding movement across the body opening 102. [ 1 ]
As shown in Figure 3, the powder cartridge 110, used in a Tray model, includes
two identical powder compartments 121. The compartments 121 are shown only
partially filled with powder 122, but they can be filled to full capacity if required,

depending upon the characteristics of the powder. Powders with poor flow
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and a rear wall 109. [ 1] As all the other

illustrated enbodinents are in many ways simlar in
w@om3tiseet i on and operation to the first enbodP@EGB2007/001756

for the sake of clarity not all features are repeated

in the drawi ngs, and the expert will have no
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cartridge 110, shown etail Tn*Figure 3, i
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reﬁfe‘%tr]é’@, 1y theeredr dgceupbther sastridesr bl evhishi mystobe aligned with

oo 5 0 o L RIBA b BB 5

o ASEREA 8 et RIEAGn (ORCLLOM BOGPAIESHSALI A 131 whic
extentd ©6nt e Bhakariowsnl 0k e thovhmthpiets chahhel HBC hmmediately
conmpartnent 121 is provided in its front face with an

abewniherhadsifrontintat 1061 btl 120, through which the powder
il S S5 oA Bkl S B Sbfin
in 930cd, 2, S5RY sHOLEL A ok o RRIR e rRERCEUBT D0 of o

coinpatfitnt fhickaw 1l GFRR HoRE Malll2J8 3he Tadd e font inlet 105
conpartnent rear inlet 123 in the rear face of the

in ¢he tinhalgeod Positicni dhenteat ebeyvatibhgimeBigure 15 Body setion BB in
inlet 106 for fluid conmunication to be established.
fighee &) shows 3 reurpletd2aid@ qosnpastmentn whagh will radinin the rear wall

o A R, R 0 15 BB 81 e
cad Pdss {HFOBSH %@gbfvgﬁgx\?v&gftﬁf?ﬁd hRcheid B ec'og{g%ggxgx&ﬁ're&r thidt 123

Figures 4~ and evations Gf t
beingr shaptgle ad 1) vefhaatrosntslig! ®v k¢t powder from leaking during

powder filling. The rail guide 124 is characteristic of the powder cartridge 110

used in a Tray model, and is absent in the powder compartment of Shuttle or
Split Tray model embodiments described hereinafter, where the walls of the
powder cartridge 110 can be smooth. A detent is provided on one of the walls of
the powder cartridge 110 and on the adjoining area of one of the walls of the
opening 102 (neither shown) in the Tray model, giving an audible or tactile sign
to the user of the inhaler at the precise positions of inhalation. Moreover, models
Shuttle, Split-Tray, Cylinder and Disk can be provided with means to prevent the

user from overshooting the inhalation position. [ 1]
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in Figure 4 (fromsection AAin figure 3) displays a
front inlet 120 of a conpartnent, which will adjoin

wo enti32eaf | 108 and face the body front inlet BOBGBR007/001756
the inhal ation position. The rear elevation in Figure
5 (fromsection BB in figure 3) shows a rear inl et 123

FiflreR SR TR ecibl Py Uta pOThE St {lwhn canbe used
in CORPATAYERbIA2 @O0 it hal &iher aehn'&bcs%ﬁ{h Sist ey 94Phé h&rgus of

powder contai hed therein, éac ment rear

coftipartneint geahapetd] 2® age pafa)‘ﬂeh at vy, SHult tthert %eg ttﬁﬂéper out, to
powder from | eaking during powder filling he rail

forgyj ayduanel 130, charehyediveso Mbﬁhtlhdgpmteciﬂnﬁt biidgjag of the
poRitn 22 abte B Bithel Te0ir Blior dregowtierct 22 Ropaioh o funnel
T A S R et

ofoamp@ftmdmrmldﬂ@t 923t[h¢]povvder cartridge 110 and on
t he adj oi ning area of one of the walls of the openi ng

Referzingnaéxthter Figuoen, 7nartché Therg isheln gies Thgy anodel in three
udi bl e or, t Ctl|f£ ntothe user of the inhaler at
differenh preratignploeqniy %ﬁ%‘ﬂ@?s ilaHdgute Grihenavedsresartridggel ) is in

s, e reeRoh’ SECEhe SombiBardt frae curCRaf o bith Sowder

compathiint 201 Rﬁfs'eE f9fh tHe Bodé): jigs)ol fgﬂ ellﬂfgaﬁgxﬁeﬂﬁi 1589%181%6 103

séction view of a powder cartri

andlszdauﬂ;edmff by the asnowddelalls 108 dml Hb9 oftindhlee oddi 1PONcSthat the
The wal | s of conpartment rear inlet 123 are

powéiﬁaﬂﬂ@i isablorked finsidetthe rompsetnentt B21.ape Figwre, 7,t the powder
cansii 110 RS S5 om0 th S ERse DOSom SV fe Figure 6 to a

ek 125158 B O 00 AR ARl RSl blBret it

thd enquitlepiecs 108y eét@'@l%}ﬁﬂ%{ﬁul@%&ﬁﬁhu@iéhn@ﬁ HePWRaH ‘b@iﬁ?trear inlet
rear inlet 123 ef erring next to Figures

106 rmd&‘ompwlmentsui hmblnigen]ﬁala;aonmﬂ ¢he powtlbr emtaméd thereln to
di fferef L operational configurations. In Figure 6, the
takeataes [chdtridge 110 is in its storage p03|t|on with

cHTPI s B P n st

Flg'iﬁfé ’berirg% ﬂ‘i‘éuéé}&ﬁ aag&o‘ﬁ §1ftloﬁy1rf Q\ﬂ'ﬁéﬁmtﬁé Nother

wal | s 108 and 109 aler y 10 SO0 that
popderd eompamient tllZd)Qk d‘xﬂomgiﬁl ide> angmﬁeﬂmﬂﬂithnmbht}ﬁéce 108, so as

to eFrlla lfer: ?nl?dlatgo%eop t%\g%%gvder contained therein to take place. [ 1]

Referring next to Figures 9, 10 and 11, these show a perspective of a longitudinal
section of the inhaler body in operation, according to a second embodiment of
the invention hereinafter referred to as a Split Tray model. As with the first
embodiment, the Split Tray model has an inhaler body 200, a mouthpiece 203
which extends to body front inlet 205 and which is in communication with body
side inlets 230 and 231. For clarity purposes, the body side inlets have been
drawn farther from body front inlet 205 than is desirable. A rear body inlet 206 is

again provided at the bottom of the inhaler body 200, aligned with the
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cartridge 110 has been advanced fromthe storage

position shown in Figure 6 to a first use position in
wokiocch3nne of the powder conpartnents 121 i s aPCTyo82007/001756

wi th the nout hpi ece 103, establishing fluid

comuni cati on between body rear inlet 106 and

longi2MRAT SBALS Hcmof dery3 e@fy'[ ﬂ?n?ﬁéghgspg\ggjer

ntalined therein to take plac ntin

TheaSpanTesyeniodef, unlkedhe othatggniddiniehenhal ewbi postdersartridges
position shown in Figure 7 brings the cartridge onto a

21090230, whiclpars separately famined from echerthpoweael including just a
N TN S N—
. r nt.al t ' k I

o BRSPS A0 B S i, byl e, 205 of e

moRAhEREC tkecShparthengi 2Mal nalb wFcthdcatridde210W)al1®b being
body in operation, according to a second enbodi nent of
engaped witletitel smodthrealiméf dnhalef body @00 soabatathggidwderriapealed

. nodel. As with the first enbodinent, the Spl.it Tray
insiggdlp apaaPAHIEHE A2da, Bdh. doom thesiorags ee%ﬂ%@fvﬁgw 9, a

xt ends to bed .ront inet and which i i
firsf Sirfiie o Son RN lif® Dl petulad Ry vyl gy, s} the, powder
i t U ; g i t :
carfiidies N OBUEROAS intialt BN 200 4F shBWR! T Figvfe 164 ¢ @'Bring
the lcetpabemnti 2018 in?®Ali gsmanaiwithphe wiciapiate 208, thetdhynorabling

. _the inhal er body 200, aligned wth thel ongitudinal
inhalationcio take pheae.hPi sesondo@haliag iseadiguraion isnthen agfgeved by

advapbise: FsnPUicr R ot g 2aF e Joe 18t bofsy200 in the

A LT
inh%{)a?ioﬁpﬂ)dﬁitibﬁ ashd" il @hrni Brih%ﬁlosﬂféf S0l RAsddri RAded dmhHitment

h cartridges are offse from t he body front inlet
22120%fothet btherocarinpdgec én -tuthdn calpgrementewtith 2121 ano@bpiscef 203.

Intha‘éf;%pgpafkéé hog%%pi i el AT AT BB B nep AR AMEponded i

i i . 221 a. E .
RoBFhEdebIL Hinbi 157 BERE TROVE P BhRLeRRE RerefiP Ot W inhater
boc%g %g@l&é 118Na | $irAC BiBYaMnOY BFMAL ChrRSeNiryRhtibAL hereinafter

artridges 210b into the inhaler body 200

refatedwo an the Ghuetld thoglel. ags twithh thenprey friscamipaditrenty, tR2 Shuttle
into alignment with the nouthpi ece 203, thereby

modphbay Ag 1nhalar HodpB00p atrarethpiesea303awdeeto aytends 4p ibegy front
inlgtoﬂg, %%h?tsgfeninilgts t?BS’n 3?10,hai ﬁ%ﬁg wgﬁ 308 and a rear wall 309. A body
rear inlet 306 is again provided a the bottom of the inhaler body 300, aligned
with the longitudinal axis of the mouthpiece 303.[ 1]

Figure 13 is a transversal section of the Shuttle (or Split Tray) model, which
shows more clearly the opening 302 which is designed to hold a powder
cartridge. Figure 14 is a front elevation of the inhaler body 300 (200) used in a
Shuttle (or Split Tray) model, showing a mouthpiece 303, and inside it, a view
of the body front inlet 305 which admits air and powder to the mouthpiece 303.
Figure 15 is a rear elevation of the inhaler body 300 (200), used in the same
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advanci ng the ot her powder cartridge 210a into the

i nhal er body 200 in the opposite direction, pushing
w0 b@7nseamenpty powder cartridge 210b away fronP€Ti€B2007/001756

i nhal ation position and in turn bringing the still

powder | oaded conpartnment 221a of the other cartridge
modéls,! SHdlying BbicORMRAGIeVBAdY bR FItt 506 €6 addiB-air to a powder

I nhal ation of the powder 'in the other cartridge can
conipertmertk Aplcanebe [sedn |frétmf these ndewsx thet Shiitthpuneode?, does no
. there is shown a longitudjnal section of the inhaler
inclygaye iyt tienkpdyoota ail puidsmsoide rarridge in Wiffeiease in the first

Irillﬂrhxientjtirs}l hereinafter referred to as the Shuttle
embodiment AL lith the previous embodi ments, the Shuttle

. e h H r ’ - .
Fie R el iert 8oy SR S el PogRRhSRIEe, SREIE . In
Figditl 1 6 ate povdepbart308 310 ig indey stovdde p&tioR widlll\thé pakvder

inlet 306 is again provided a the bottom of the )
compertments 32dyof$g, fremi thaedowihpiece 3931 andgfrond theabodk rear inlet

ure

306, i S EP o cRATBRI0f 21 el e Sy off frougiagyeagement

iAol eSS, HEAt, L0 BaBRRTpORAFE31AY Bbpieo
inside ot @ngyathen 331.theFigihalier thohowiidp cfa?t@%e@ﬂﬁ hh been
a Shuttle (or Split Tray) nodel, sShow ng a ut hpi ece

advafeed amd firssiidbaling pesiviorvinofhichetheoplywderocompaiteienB8831 is
which admts air and powder to the nouthpiece 303.

aligneduyigh tae pedy reaainle| Wpatnd il monthnienead®l, thewpysmebling
inf300h e 15 BalRet 352 SR RCRA LomeA R0 i e 1R e 15,
e GRARR OBl 0 B, e SRaAC I M iy, moving

theraaitridgeitdekohrduph tastorhgdpositiodidnllesanitRing® dohthat ithies bther

embodinment. [ 1] Figures 16, 17 and 18 show the
conppastraentor¥l ispalagnedowshahe mrwitigpigee BO3 renkdlingl imhelagioneof the

b RSBRR o BIHA AL e B 85t o
S DR 658 S Pl R SoBRce 60 kTR0 g

conhpHraHeR SPDAYBRCIW idhal MRS poGtibnS ERMondPSheand t6 3ﬁfsh the
9 walls, so that the powder” 322 i's bl ocked insid

powder caotrialget3trds £aP &s itl wilFgg foreprbper dlignmeniderbe achieved. [ 1
cartridge 310 has been advanced to a first inhaling
position in which the powder conpartnent 321 is

A fourth embodiment is shown in Figures 19 and 20. Figure 19 is a perspective
view of a rotary actuated inhaler body which operates in conjunction with a
cylinder powder cartridge 410, which will hereinafter be referred to as the
Cylinder model. The difference in relation to the previous embodiments is that
the powder cartridge 410 is provided with an opening 441 by means of which it
is journal mounted on an inhaler body axle 440 which extends perpendicularly to
the longitudinal axis of the mouthpiece so as to enable the cartridge 410 to be
rotated relative to the inhaler body 400 in order to bring the powder

compartments 420 into inhalation alignment with the mouthpiece 403. The
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aligned with the body rear inlet 306 and with

nmout hpi ece 303, thereby enabling inhalation of the
w@owdas22822 of the first conpartnent to take pP@EDEB200M001756

Figure 18, the powder cartridge 310 has been advanced

in the opposite direction, noving the cartridge back

soinle Bris Heligh 40 RERRYALY PRI IEEATREE ), S8 thafds in all
othSPHJARIC & gﬁﬁﬂoﬁﬂﬁﬂbh@g chéth pbidep Roffpatthters @2dnshd into the

R . .
conpartrent to take place. Unlike the Tray nodel, in
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to g1y A’ dlg HEP GoliEibrobe BN Cobaliil A31 APOR Wer tyms the

powddtatAtridasy1 Mfirshtopae aide asrfacapjitinglli g) toi bring one of the
cylinder powder cartridge 410, which will hereinafter

corhpantmértsr Bo t alignsnart ewﬂh%l thedmouthpiete 4PBeany finbelenaad then
inrelatjon to the previous enbodi ts is.that the

reppeiniRsrackion; 1oy *g\gépmeﬁ@ SirsERoR a%&ﬂwﬁ? ﬂieaﬁowé% ?fﬁal Iﬂlﬁsecond
bﬁ meanis o; which it is journal nounted on an inhaler

o1 Wﬁ?('é lO whi ch extends perpendicularly to the

c
i it ; 1B&HSPBE BRiifkAesh 500 aesehbled with a
F1giuﬁ§92a§rlht‘3ﬁ%3%lecﬁ%%%dtﬁfg tge@tr1 ot at ed 1r el gt [ (\)/%St 0 tahe W

cartridid S10bachorddg to aofifdr etwbduiment toffethpoindention, hereinafter
conpartments 420 into inhalation alignment, with the )
reformed kprethe Dk moddand g 82480ws @ gasTasBANGiRg negspective view.

iy 4 et ShBReb AT i B B0 B0 Bl b Spening

bellglgggg%e @ hg“izl]ir hrOSSE&’?ﬁé&%ﬁ%W& gg?’i gﬁgdthienpowder

comphginftd 521 Beinaepssitinoteyt @90Mahgletinarelation, toStucht dther. The
and Split Tray nodels, aligning the conpartment front

poivdeetartddgevif is Hertheuptoyidasewatham fisgen gap St 2a svhigh the user
allow an air flow path thrqough each conpart 421,.

e 8 Q80140 HHEIEH Bl PORARE FPABBIINEE Fls i Aljgnment
.0ne Si kat. s WM ,180 bring one of the

Wl@oﬁﬁé?%ﬁéﬂsgn{iﬁ]ﬁ%ﬁgﬁ gpr%g\rréeén@:gﬁt mt he nout hpi ece 403

Thé! ek 8f tRNAyIRGR ARPERMK hideRCki MAldgbushe thapesiteether

iTection to inhale the powder fromthe second
malely)ah¢ usdtrotdting the powder cartridge 410; 510 in one direction and then

the other, to bring each powder compartment 410; 510 in alignment with

=

mouthpiece 403; 503. In storage, the powder compartment 421; 521 is prevented
from spilling by a close contact with the smooth front and rear walls, of which
can be seen rear wall 409 in Figure 19 and front wall 509 in Figure 22. [ 1]

Figure 23 shows a detail of a powder compartment 121, which can be
incorporated into the cartridge 110 of all the above described embodiments. The
compartment rear inlet 123 takes the shape of a funnel 150 which helps to
promote the bridging of the powder 122 and reduce the probability of leakage

during filling. [ 1]
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Figure 2 1 shows a |ongitudi nal section of an inhaler
body 500 assenbled with a cartridge 510 according to a
wo pdovh3emrbodi ment of the invention, hereinaftePCT/GB2007/001756
referred to as the Disk nodel and fig 22 shows a
correspondi ng perspective view. Here the powder

An $d1Ed ag o@iktert DfftRE WecheABirfedlish hat HReh A Eto B&@ane its

openi ng elng a conplenentary shape to receive the

acré@®hafiiel geoBletas weld at fits poowdbe dose kiphvenyearitasach@istizsicogmpared
positioned at a 90 angle in relation to each other.

to mghpowaasketedr dry-pgwdst anhaler, uFlomdrans@ ViHvdond {94, a Lisbon,
f'gqgeiolgﬁ)' p 542, which the user noves fromside to
ring each powder conpartment 521 in alignnent

A e e
is deBctibad iRfthtMEu@pbss PHadehsopdehe AsShuttlet Aibdel ptdietype was
owder cartridge 410; 510 in one direction and then

usetl hforothietestt andbrthepressute woowleacrossntler dawice wag;fosud to be
.. in alignment_w th nouyt hpi ece 403; 503 st.ofage, the
idenfenal e teBnpiaPIONEADSA 4 B e Hilevent 38 Tim 3 annigd. [

1 by a cI ose contact with the smooth front and rear
]vvalls of which can be seen rear wall 409 in Figure 19

: 2 ThENG
a‘gg) t al <tha1W%hJu Vﬁ%er c%?rlgizg t%V rfaé n%he{}le %O&HMLE ?%Er g)a?%t the

dispersionparich ties enﬂhmmm efficdoyi dfj®ofll devicesl The hetiabaingredient
descri bed enbodi nents. The conpartnent _rear inlet 123

wag prasdoushe nslnmmz%d using meenvensonahjetmitleagsd pwﬁwéﬁ B¥ESS avere

achigegaBh TR S b AD2b ! HerneFacles P pgfiaineet Saller than 5 wm,
as rg;g?sqgé&rﬁgtlas[%fr dﬁﬁac@%ﬁiﬁﬁlvérﬂ‘é?ﬂg Ofip %‘%&&ngt wad ftndated

ermn S aero e as

in RAVKISofiQ FParlel 'Wﬁg&bf‘iﬂ@ﬁ pef 25irsd of &r@ﬁ@@ﬂ@ﬂbkﬁd where the
anot her rmar ket ed dry- povvder i nhal er, IﬁowCaps(r)

differendeowas $Agdd upbloy adeimgt lagws)e Tiwd gradeiseof tastesguwere vsed,
Dh@”{?’s‘éﬁbﬁﬁ@‘;@gﬁssﬁ@@& iy Hanpatose t SfMags fne” lactose), both
coB T, A P Gt g
sac&ﬁééiﬁg%,t ?r}agt\%s% ? ot ?l §di‘bft8\,\12tSX§gggf:ogV@d@§an 4n8ivi&ally or in
combination, which are known to be advantageous in powder inhalation
formulations. [ 1]

After blending of the blend components to produce an ordered mix and
determining the batch homogeneity, the formulated powder was filled into
cellulose capsules, size 4, (Shionogi, Japan) for use with FlowCaps, and into
powder compartments, for use with the Shuttle prototype. The inhalers were then
tested at a flow rate of 35 L/min" on an Andersen cascade impactor (Graseby
Andersen, Smyrna, GA), actuated twice to allow a volume of 2 x 2 litres of air to
pass through the device, and the mass of active drug deposited at each stage of

the cascade impactor was quantified using high pressure liquid chromatography.

From these data, the emitted dose and the fine particle dose were calculated,
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An experinmental anti-viral conpound was then

formul ated to determ ne the dispersion and the
weniorasnment efficacy of both devices. The actP@EGB2007/001756

i ngredi ent was previously mcronized using a

conventional jet-mll and particle sizes were achieved

wWh : 50%; of rticles had [ ter
willHE e PR O8R5 1 syl Bt P g RS ¥ euRefendiooaigch of the
- r .
APt iy bl LA omnd BRI g et
massvafedruplicetidcteditei®y tthe SdihfeatefipeinaTheratto up thyfine particle
addi nfng !eact ose. Two grades of |actose were used,

doswdo3he eopvtied dose iscthesBye partiobt fragtion sad4s aMneasuraef inhaler
act os ot h f.rom DW (Hol.l and). ] nstead of | actose,
of5EiBE s BEbek i B Rvetol ndts e bieber Bilonadswe is expected
I ' I I: } tran,
to[BR: B SesuP AR hithmaTRbd e (WL CTE Con' <0 be
advant ageous in powder inhalation fornulations. [ 1 ]
“t_QF bl gnch aval of the bl ond sehponents.toprodilce an
Nonteal€9seri x| and det ermi ni ng the bdt chFlew@Bgenei ty, $hitle
fFormotatred 1= ettt TTeettatesT—capst
si ze 4, (Shi%’lﬁg{éﬂd,d’ gggn) for use vvithblziédﬁ%aps, a .§3mg
limgo powder| Eineparticleeddss, FFbr use |wi t ho28enghut tT €0.34 mg

pr ot ot ype. Tr':_‘.c Hhat-erswere—thon-tested_at—aHlow =
rate of 35 |L7HERHCETTaGHONGRFED) cascad®3%pdct or 54.3%
(G aseby ANOERMRRR dosBED'a, . aql Ual 8L CE 10 318 mg
allowa volunre_of 2 x 2 litres of lair to pass throuqﬁ

%@ devi ce, | Bin@pafislertoss RED acti vg dr ad-8depasi|t ed 492 mg

each stage WWW rr—was 3t +fred o
using hiah pres u?te Ilgy%l C ro?gt oqra|c>‘lf‘1r’;§5$/ifrcmthegg'MJ

data, the enkEmitied dbes&Dand the firne parmiaahg dose s@Aeng

£ | cul at ed, W%Wms—t-he_&m.of_au_
4P 0% masses| '0Bf PRUCEFSPdbach off t he2iNpRGtgr 238 mg

stages, i ncl Ede partickerddigy EOFPDYI0Al, @aGof e T1 Ne435y,

s vas the npss of drid collected below the
5 mmcutoff point. The ratio of the fine particle dose

to the .m'tgﬂejg dose is the fine particle fraction and
Thesdafa ipdisatiecthat bptininhalers hpve acgragparable perforaranchdn terms of

rld AR GotERe S G S, 800 fpnized ctive
drﬁ%,' afIMIBS oh &PIt8 ‘thit ﬂ‘xhlale-g? ®r4ae ?ré&ﬂ’c ﬁﬁleﬁtib{lazﬁe %ﬁh?ble for the
I hhal ers have a conparable performance 1n terns o

defivery pRlatgetesed asfphagmacaltial agtiveidgradithts! pr-PRtdréd dectly
. size of the micronized active
into the inhaler, without a primary container such as a capsule or a blister. This

results in an inhaler which is more economical and simpler to use, without
sacrificing performance. [ 2 ]

The person skilled in the art will recognize in this performance an ability of the
present inhaler to deliver other types of drugs, namely beta2-agonists, anti-
cholinergics, corticosteroids, analgesics, antibiotics, vaccins, proteins, peptides

and insulin and other drugs deliverable by inhalation. [ 2 ]
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drug, and denonstrate that inhalers of the present
invention are suitable for the delivery of |arge doses
wotoopha2maceut i cal active ingredients, pre-nmetPCEAB2007/001756
directly into the inhaler, without a primary container
such as a capsule or a blister. This results in an
CL%@S% er which is nore econom cal and sinpler to use,
ut sacrificing performance. [ 2] The person
skilled in the art will recognize in this performance
an ability of the present inhaler to deliver other
1. typAs diff covgdsr mzhmdéry svetabR afponipsimonanyt ior nasal delivery,
chaql.inergics, corticosteroids, anal gesics,
Corﬁﬂmlﬁgotl cs, vaccins, proteins, peptides and insulin

TR TOYCI O A L B
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bo@O&on#det CIUB) 205n3©$;6¢05} QﬁOSI) ek@ldmgifrohlﬁib mdQ#ipi@¥2to the
402; /502), and a body front inlet (105; 205; 305; 405;

Opw;;@g l@ﬂteebﬂﬂyr@rpr@ftdmgeﬂwdmn@wamn ﬂmebthmgand]
t heftds %@pé"éﬁﬁ' 2910 21; SHTOvERly Mowstednghe opening
inﬂfeob%(g}/%d {EAHPBS@' ogvcfep%oﬁ)g)ar mem(‘ig&,zgz 31- 421;

vvder co

52 B2birmed lhex’éﬁllw)vhidhrlﬁﬁlﬁildbb 8 cBhipariih et fiohe |u§1@€§12@ 420; 520);
conpartnent front inlet (120, 420; 520),; char acterize

by cheradtatized Hat thehdactathiat ithg e:alrmdgavmbrrmvrablmmlahvda do the

ol 00D RO SR &Y e LF BRbitioRI B0vIeh 8he aerbpatspept Bpnt inle
121

Bl A e

5212)0@ of?éé% ot The BOF) oAt Alet @ 055205L 33?15 0. é e 58%5%5‘%% isolate

he powder conpartent from thé mout

the3@<ﬁ1te14t@30f te3powdadcempatmedt fiosh tthe mn@uthpiece H10%e203; 303;
artnment front inlet (120, 420; 520) of the at
403 , 3R aseveIet peshpmin méveh feaompartmenbfronuiniet (512@; 420;

Sz%ﬁ%@%ﬁeagﬁ‘otaé‘p%% g porkpe L HEE PN kiR SP3) 1 aligned
wnﬂe{htehpl %Qgg&@gggntzgggéo%goﬁh%@% 5€1d REfine a dispersion

chamber for dehvermo the contents of the chamber to the mouthpiece (103; 203,
303; 403; 503).

2. A dry powder inhaler according to claim 1, characterized by the fact that
the inhaler body (100; 200; 300; 400; 500) further includes a body rear inlet
(106; 206; 306; 406) extending therethrough to the opening in the inhaler body
and the or each powder compartment further includes a compartment rear inlet
(123), this compartment rear inlet of the at least one powder compartment
aligning with the body rear inlet (106; 206; 306; 406; 506) of the inhaler body in
the second position of the cartridge so as to create an air flow path through the

powder compartment to the mouthpiece (103; 203; 303; 403; 503).
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2. A dry powder inhaler according to claim1,
characterized by the fact that the inhaler body (100;
wWQo®7/130207 400; 500) further includes a body rear/GBaiogn01756
(106; 206; 306; 406) extending therethrough to the
opening in the inhaler body and the or each powder
conpartnent further includes a conpartnent rear inlet
(123), this conpartnent rear inlet of the at |east one
3. DO")&*Q&%g@WRE tifileer a¢dogdinggovdliin Rhehdradierizedrbyi thiefact that
(106; 6, 306; 406; 506) of the inhaler body in the
the sempactnpod irearamiesf(12hp of thet o1 eaph powder ¢ynpaaest wrsized so
air flow path through the, powder conpartne t o, the
as FRftanAlo Do dae Bsd Bt poSThS ATy ugh el of the
i nhal er ok 4li .ng, . | i L t .
conpfpfndl FSFnA ol Pote R D) Sue R EEY B8 e, Bparicular
the %ﬁ%oﬂ\ﬁ}%ﬁﬁa&%ﬁaﬁﬂm@, al FeaSt GROdinendforSwhRKIAS tinghlor less.
to prevent the powder from passing therethrough out of
the conpartnent (121; 221; 321; 421; 521) under
gravity during filling, in particular the said )
4. condalry pemider aalraleacsordiag taany ehslaipie ddrénehaacterized by

e g S i o ST RSy s e
1] 95 s KO LIRS AR, i O B

forms a funnel (150) tapering outwardly towards the
conpartnment. 5. A dry powder inhaler according to
5. cl aArdrg, pavhderdohaler 2ecording toeclning t4, toharactevizedape the fact that

the%g'lgérg?dgl@'ﬁ %g&&%?&@%é%}é p%r{gge%: St e@g&t’/ gtgfp\l\g?}rﬂe angle
o BRUIERY5E B0 AP RIS AR b an

18! £ ®, Characterized by the fact that the
sai ofrepdse.
?nﬁglq@ér beg)gy (100; 200; 300; 400; 500) further

i ncl udes neans for preventing obstruction of the

passage of air through conpartnent rear inlets (123),
6. an dAbgUyPOAN@I@ inhpler eCcardmg to3any 9Bclaims te3pphamgictiged by

Bk gk 55 BT DL 2 ) S0 gl
YR BSAILAER dr BBl oS0 Akl St sor it

(12393nd $0dy si¥AnlO2)3(8 230; 33Ht430EB0Y, sy thenpar.t nent
front inlet (120, 420; 520) of the at |east one powder
conpartnent (121; 221; 321; 421; 521) is offset from
7. t heAbo r%/f fproxcy)v ter ! {]rllhgier( %gcsérding to any of the preceding claims,
characterized by the fact that the or each cartridge (110; 210; 310; 410; 510) is a
close tolerance fit in the opening in the body (102; 202; 302; 402; 502) such that
when the compartment front inlet (120; 420; 520) of the at least one powder
compartment (121; 221; 321; 421; 521) is offset from the body front inlet (105;
205; 305; 405; 505), the inhaler body (100; 200; 300; 400; 500) substantially

sealingly engages the front (120; 220; 320; 420; 520) and rear (123)

compartment inlets so as to prevent powder leaking from said compartment.
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205; 305; 405; 505), the inhaler body (100; 200; 300;
400; 500) substantially sealingly engages the front

W@ 2@0/13220; 320; 420; 520) and rear (123) conpeCT/GBRG07/001756
inlets so as to prevent powder | eaking from said
conpartnent.8. A dry powder inhaler according to any

Gt S A

characeeriadddbyptthé Hecdilat @l b@d}d fiint tinket rmOShaogceole@s 505) is
203; 303; 403; 503) (or nosepi eceg whi ch body’ fr ont
providedtati thecdistal rend of tm tmowthpxml d03p2P3r B@énmoegtzns) (or

oG A F o O AR B S S men
(12T 259 B D04, R RSy g Y e ton

of @ﬂlewm 2] é\@&&féohggarﬁﬁ dthadl driddadid sy ng in
at he |n aslgzﬂriﬁbody (102; 2%2 302) réx“fgggcdls trtg jFsa?\e/grsally

of the inhal er body (100; 200; 300) and the cartridge
(110; ,210; 310) ,is slidably noveabl e al ong the opening
9. (1d¥: dlzomovg@m nlaadﬁrsva@p%iymg) ttheanyntefi dhe bpepgedingo claims,

chafgferiz?l y, ¢ $act WBGL e obhing S inhilfr o520l 2021 302)

extédag &a?ﬁgérkiﬂ%r%?'th@%ﬁlé}fb 1;’5@52@@;% g&gcg&xe gagé}dge (110;

210¢ B&O)Tﬁs ih(ﬂz(blﬁ m@d‘h’&bhﬁal@hgﬁﬁé dp¥ninze( 1foRe 20Rh 302} ﬁ%nsverse to
cartrid 510) is rotatably engageabfe in the

the oﬁ@éﬁleﬁggpdﬂZ(lQﬁbﬂO 1800} dhy lemgitedinahhakisr oficther dirngach
t | t d b he fact that th
oA S LB e b i s o

( ) out an axis (440) parallel to the
thefxﬂ) ﬂ&?g%“l QQB gg?’é@ﬁ t he nout hpi ece passage (403). 12.
A dry powder inhal er according to claim 10,
characterized by the fact that the cartridge (510) is
10. di sﬁkdsymppmﬂeamhaimt adoesding to eyoyfecinings (%02, chaedtterdied by
(540) substantially perpendicular to t he
the ?6&& dhatdbe sartrigdge 4 5 :mé iyEntetapleergggesblega the @ppning402;
502? dry powder inhaler according to any of the preceding
‘| ai ms, characterized by the fact that, in use, the
cartridge (110; 210; 310; 410; 510) isadvanced to
bring a conmpartnment front inlet (120; 420; 520) into
11. al iAggdnepdwdet mhbate deodiding entlairl 1Y, chiffter2Rd: by3@e: fact that
405; 505 W th a single novenent of t he
the cartridge (410) is cylindrically shaped and rotates in the opening (402) about

an axis (440) parallel to the longitudinal axis of the mouthpiece passage (403).

12. A dry powder inhaler according to claim 10, characterized by the fact that
the cartridge (510) is disk shaped and rotates in the opening (502) about an axis
(540) substantially perpendicular to the longitudinal axis of the mouthpiece
passage (503).

13. A dry powder inhaler according to any of the preceding claims,
characterized by the fact that, in use, the cartridge (110; 210; 310; 410; 510) is
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cartridge. 14. A dry powder inhaler according to any
of the preceding clains, characterized by the fact
wao bav/1s2e¢7 cartridge (1 10; 210; 310; 410; 510)PC¢nCBaes01756
at | east two powder conpartnents (121; 221; 321; 421;
521) which are isolated fromeach other. 15. A dry

advBRIEEly b0 Rone el Horlnfet S0 R0; 200 b et vith
the QRRIyaRbet irdetP( 105 R0SABOSIENS; 505} Retlc ardinglddmotednt of the

310; 410; 510) in a first direction beyond the precise
carfpigigat where the first conpartment front inlet (420;

520) is in alignnent with the body front inlet (205;

305; 405; 505), and simlar blocking operable to

14. 00K Oy "REPS nfiiet 4tolbbold Bibref it skl claims,
chaRRUeH 76y el 2t SRAGRE CAAREE (TFNIZ10: GD: IOES16YRludes at
520) is i'n alignment with said bddy front inlet.” 16. A

leasirtyvepponbeler icohmdaetments ¢ 211 ;n202 1;032iny42i; 52 whéstediengsolated
clains characterized by the fact that it includes just
fl’Ofﬁ@:@iCh@Iﬂ@rcartri dge (110; 310; 410; 510), where each of
the inhal er body (100; 300; 400; 500) and said
cartridge are fornmed as a unitary part, such that the

15- gy PORFEPREE  Gordi ko SR chardderiAHY fhe fact that

it figfigsrdatipdes Bibcking Arah@6perabRt totpievaRthovslaes dfAhe@artridge
210b) are transversally engaged in the inhal er body

(2102800;, 4 i cH QY antar fivyeliveotipn ibsyond she preaise poist where the first
COﬁg‘rgg%ngE Sﬁtai( %@%0;2 i)i$ 335&&513315&%2%@ Redy 'ﬁqﬁl Tnlet (205,
=3 j.all | .
303 oA S0P, SrRT R, oPrRBlE 10 Prekdye Horgment of said
car@rigd 24 (ditdaen dodtdey te étﬁ@)ﬁrsﬂ EﬁrHé‘ﬁon el aed TRy ?)gedigb point

oppositedirections in order to bring to Tone In
wherei the rseodbndvicompahtenent Utrdniti iadet (dBeN620) (LOBaligdBentdwith said
nmet hod of delivering drags by inhalation using the
bodyrfientdpleiccor di ng to any of the preceding clains,
characterized by the fact that it is disposable,
contains one or two unit doses of a pharnmaceuti cal

powger ] h I i.gn t : :
16 PNty s bl ) TR paledl ot
characterized by the fact that it includes just a single cartridge (110; 310; 410;
510), where each of the inhaler body (100; 300; 400; 500) and said cartridge are

formed as a unitary part, such that the inhaler is composed of just two parts.

17. A dry powder inhaler according to any of claims 1 to 15, characterized by
the fact that two cartridges (210a, 210b) are transversally engaged in the inhaler
body (200), each cartridge comprising at least one compartment (221a, 221b)
each containing a unit dose of powder, and the longitudinal axis of the said
compartments is substantially parallel to the longitudinal axis of the mouthpiece

passage (203), said cartridges (210a, 210b), in use, being moved in opposite
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nout hpi ece passage (103; 203; 303; 403; 503) to be

carried out in a single novenent, such that the
waele@vasee’ from t he storage position to the firBC€T/GB2007/001756

i nhal ati on position and thence to the second

i nhal ation position is |imted by inhaler neans. 19. A

dird®Bibhe gn efdedabintaid fPcOnS iRl dVRmeasE %tl?ih@&o%ﬂ?ﬁé@éjlclrl]annel

m x of a pharnmaceutical fornulQation by inhalation,
(203kcordance wi th any of the previous clains,

characterized by the fact that each fornul ation

possi bly conprises | actose, glucose, saccharose,

1.4 3500083 ol by B B B e
o O ke 1, FRCAOEALELS ) Yol 0t B TSy
contHingrebRd optwbeagsit d8eey &f APharmaceutical powder, and has means to
allow the alignment of the compartment (121; 221; 321; 421; 521) with the
mouthpiece passage (103; 203; 303; 403; 503) to be carried out in a single
movement, such that the distance from the storage position to the first inhalation

position and thence to the second inhalation position is limited by inhaler means.

19. A method of delivering one or two doses of an ordered mix of a
pharmaceutical formulation by inhalation, in accordance with any of the previous
claims, characterized by the fact that each formulation possibly comprises
lactose, glucose, saccharose, maltose, sorbitol, xylitol or dextran, individually or
in combination, and a dose of an active pharmaceutical ingredient of 1 to 5 mg
and preferably of up to 7.5 mg where at least half the active drug particles have a

diameter of less than 5 pum.
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