| NHALER  The present invention relates to an inhaler, nore particularly
‘an inhaler for adm nistering dry powder, a support unit for an inhaler and

a suction tube for an inhaler. It is known in the treatnent of
respiratory conditions such as asthma to provide certain nedicanents in
the formof dry powder for inhalation. It is also known to provide

i ndi vi dual dosewso sf4o876ch powders in the blisters of a blisterPGFEFRTO2M4 h
such blister packs, however, either the user has manually to peel away the_
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INHALER

The present invention relates to an inhaler, more
particularly an inhaler for administering dry powder. It
5 also relates to blister packs containing powder for use
with the inhaler and to a method of dispensing powder from
a blister.
It is known to provide cerxrtain wmedicaments in the
form of a dry powder for inhalation for the treatment of
10 respiratory conditions such as asthma.
it is alsé known to store individual doses separately
in a sealed pack commonly known as a blister pack. The
blister pack preferably comprises a series of moulded
depressions each containing a dose of powder and sealed by
1S a cover such as a foil. Either the user has manually to
peel away the foil from an individual blister or a complex
mechanism has to be provided to puncture the foil or cup-
shaped patt_of the blister.
The task of finding the edge of a foil and peeling it
20 away from the blister without spilling any of the contained
powder can be difficult for some patients, for instance the
young, the elderly or those actually experiencing an asthma
attack. On the other hand, mechanisms for automatically
opening a blister are complicated and therefore costly to
25 produce. Furthermore, thé automatic mechanisms do not peel
the foil from the blister, but cut the foil or the cup-

shaped portion of the blister itself. 1In some cases, this
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covering filmfroman individual blister to access the dose of powder or a
. conplex device is required for rupturing the covering filmor the
cup-shaped portion of an individual blister. Where the user has manual ly
to peel away the covering film the task of finding the edge of the
covering filmand peeling the sane away w thout spilling any of the
powder cont aigdkdssd €I N can be difficult for sone pati ent s PCTFRPIANM ar | y
the young, the elderly or those actually experiencing an asthma attack. On
t he ot her hand, known devices for automatically rupturing a blister are
conplex and therefore costly to produce.” 4 ideed, such known devices for

“biTster gan Tegd 9n8 r4°5r BB NS SRS YT RaREE ofnefe Fih B sS o
becom ng det achedmsWhiBst BecansRyi fdiefbhed and joining the inhalation air
stream. Furthermore, it has proved extremely difficult to
cut the foil or blister in such a way as to ensure that all
5 of the powder is removed from the blister or at least that
a consistent proportion of the powder is removed.

According to the present invention there is provided
an inhaler for administering dry powder, the inhaler
comprising:

10 an inhalexr body éxtending between two ends;

an outlet at one of said two ends;

a suction tube at the other of said two ends; and

an inhalation channel within said body providing
fluid connection between said suction tube and said outlet;

15 wherein

the suction tube is shaped and dimensioned for
insertion into a blister containing powder such that
inhalation through the inhaler body will draw powder from
the blister through the suction tube and inhalation channel

20 and out of the outlet.

There is also provided a method of transferring
powder from a blister to the outlet of a device, the device
having an inlet connected to the outlet by means of a
channel, the method comprising:

25 inserting the inlet into the blister; and
drawing air out of the outlet so as to form an air

stream into the inlet and through the device, the airstream
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- 2- risk of those parts being inhaled. Furthernore, it has proved
“extrenely difficult to rupture the covering filmor the cup-shaped portion
of a blister in such a way as to ensure that all of the powder is renoved
fromthe blister or at |least that a consistent proportion of the powder is
renoved. US- A- 2549303 di scl oses an inhaler for adm nisteri ngwgﬁ_, g‘g\mler
cont ai ni ng NeWa¥E. The i nhal er conprises a cartridge whi ®tes a
conpartnment which has a rupturable wall and contains dry powder contai ning
medi canent and a suction tube one end of which includes a frusto-conical
extension for rupturing-the rupturable war | 3ot the cartridge and the other
end of which Is adapted,for JaeeEtbanhlt) focdi S WM Byl LECentLiguon
whi ch a user i : _
the channel to the outlet.
Thus, there may be provided a device which is
relatively simple to comstruct, cf relatively low cost to
5 the user, simple to use and yet extremely effective in
removing powder from the blister.
Since the inhaler body is separate from the blister
pack, it has the additional advantage of being easily
cleaned either at regular intervals or when needed. The

10 inhaler body may be cleaned in any way, including total
emersion in water, without any danger of contaminating or
interfering with the operation of the inhaler. This is in
contrast with previous more complicated inhalation devices,
where, even if the powder is sealed in blisters, any powder

15 previously retained in other parts of the inhaler wmay not
be fully removed from the more complicated parts of the
inhalation device and may interfere with correct operation
of the device by being dampened through a washing
operation.

20 According to the present invention there is also
provided an inhaler for administering dry powder from a
blister sealed by a thin £ilm cover, the inhaler
comprising:

a suction tube_having an end for insertion into =a

25 blister; the end having:

a chanpel inlet ;hrough which powder wmay be drawn;

and
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WO A- 96/ 09085 di scl oses a device for aerosolizing dry powder containing

- medi canent contained in a blister. The device conprises a dispersion
chanber from which dry powder when dispersed is inhaled by a user, a feed
tube assenbly one end of which is in fluid comrunication with the

di spersion chanber and the other end of which includes a piercing

meghani sm f orgwputikasié Ng the covering filmof a blister, a f{RESUERAIORI44

t hrough whi ch powder is drawn fromthe blister and at |east one air flow
channel through which fluidizing air is _dzawn into .the blister, and a
pressurized gas source for delivering a high pressure gas to the feed tube
- assenbly by nmeans @f ity bReuR@Wealyi patbeob! ¢ 8¢ Fndrnedr aWlekNEGchhe

¥ that, upon insertion into a sealed blister, the cutter cuts
the film cover around only part of the channel inlet so as
to form a cut film flap.

s In this way, the cover foil of the blister is
"assuredly severed as necessary whilst ensuring that the cut
portion of the cover remains attached to the rest of the
cover. In this way, the cut cover cannot be inhaled by a
user.

10 Preferably, the cutter comprises a plurality of
axially extending blades divided by axially extending gaps.

In this way, it is assured that an air flow path
exists from the blister to the channel inlet within the
cutter, since air can always flow through the axially

15 extending gape. .Furthermore, by virtue of the relationship
between the blades and the gaps, the cover foil will tear
to bridge the gaps between the cutters.

Preferably, the blades extend axially beyond the
remainder of the end of the suction tube.

20 In this way, the blades first cut the cover foil,
before pushing the cover foil away from the rest of the
cover into the blister. The remainder of the end of the
suction tube may come into contact with the cut cover foil
at the last moments of insertion so as to assist in pushing

25 the flap into the blister.

By using such a cutter, integral with the channel

inlet, the blister is only cut when the suction tube is
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di spersion chanber. The feed tube assenbly is configured such that the
high pressure gas draws fluidizing air through the at |least one air flow
channel into the blister where the powder contained therein is entrained
and then through the feed tube into the dispersion chanber. It is an aim
of the present invention to provide an inproved inhaler. The present

i nvention proviweg7¢0876 nhal er for administering dry powder, FSHFEPPHZY o
suction tube having an inlet at one end and an outlet at the other end,
the suction tube including at the one end q? inl et section configured for
insertion into a blister containing a dose of powder containing medi canment

‘and i nhal ati gn, | f ' ' | et
and an inhal ati H%ﬁgﬁﬂﬁﬁhu Qﬁtgmgﬂe b1 S &0 %%EEOQaP atl JE%#H’&%

and the outlet t _ I'S 1 n use drawn on
user; and a SUPRMY tcoidxl ficdl SHRESTPlage avHiliesttaie paeklbavwseals being
subst-antially planar surface with a plurality of blisters

fitted on such that fitting and sealing with the blister

lasts throughout the period of use and any losses are
5§ avoided.
The present invention also provides an inhaler for
. administering dry powder from a blister sealed by a thin
£ilm cover, the inhaler comprising:
a suction tube having:
10 an end for insertion into a blister, the end having a
channel inlet through which powder may be drawn; and
at least one inlet passage extending between a
passage inlet at a position along the length of the suction
tube and a passage outlet adjacent said channél inlet, such
15 that, with the end inserted into a blister, the inlet
passage provides fluid connection between the blister and a
space above the blister.
In this way, powder may be assuredly drawn from a
blister, since inlet air channels are provided to the
20 blisﬁer. In particular, those inlet air channels may be
provided at the outer periphery of the blister so as to
assist in ensuring that all of the powder in the blistef is
removed.
Preferably, the inhaler further comprises a support
25 unit for supporting a blister pack, the support unit
including respective guide portions for each blister of a

supported blister pack, each guide portion being for

This Sheet Has Been Re

TR




formed therein, the support unit including a guide wall adjacent which the
-substantially planar surface of the blister pack is in use disposed, the
guide wall including a plurality of apertures acting as guide portions in
alignment wth respective blisters of the blister pack, each aperture
being for guiding the inlet section of the suction tube into a respective
bl i.st er of theodhiseerer pack and supporting the suction tubecPGURIERS7/O2144

gui ded. AMENDED
SHEET ' -4- Thus, the present invention

provi des an inhaler which is relatively stnple to construct, of relatively
-l ow cost to the
guiding said suction tube 1nto a respective blister and

supporting the inhaler body with said suction tube so
guided.
Alternatively, there may be provided a blister pack
5 comprising at least one blister housing a dose of
medicament, the blister comprising:
a cup-shaped portion fbr heolding said powder;
a thin film cover for sealing the powder in the
blister; and
10 an axially elongate passage extending from said cup-
shaped portion for guiding a suction tube of an inhaler
into the blister.
In this way, it may be ensured that'the inhaler body
is correctly inserted into the blister. Since the inhaler
15 body is guided into the blister, consecutive uses of the
inhaler body will be more consistent. Furthermore, the
user has a feeling of greater confidence in using it.
Where the blister pack is formed as a substantially
planar surface with a series of depressions forming
20 respective blisters, the support unit may include a guide
wall to be positioned adjacent the.substantially planar
surface and having a series of apertures for alignment with
the series of depressions, the guide wall extending away
from the substantially planar surface so as to form the
25 guide portions. The support unit may include a housing
within which the blister pack may be contained, with the

guide wall being a wall of the housing.
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user and sinple to use, but yet extrenely effective in renoving powder
froma blister. Furthernore, since the suction tube is a conponent
separate fromthe blister pack, advantageously the suction tube can be .
easily cleaned as and when required. |Indeed, the suction tube can be

cl eaned .in any way, including total imrersion in water, wtho
beksng any ri sk wéonasteam nating or interfering with t he opera#%ﬂg}?ﬁt%e

inhaler. This is in contrast with known devices for automatically
rupturing the covering filmof a blister, re, even if the powder for
admnistration is sealed in blisters, resi dua powder which has

accumul ated in other, &grkhgg'%w IR HOEY Gl GAcklis BUchTetl hBgadsyige
ed an h

may not be fully renov interfere wt e correct oOperation of
the device after hdwriing @aﬁpeﬁﬁént ht® ughe axseas Witth Gpey AliGters iR one

enbodi ment the support unit is a container within which the blister pack
is in use housed.alignment with the guide portiomns.

Preferably, the support unit includes a support

5 member having a series of depressions for receiving the
series of depressions of the blister pack such that in use
each depréssion of the support member is located opposite a
'respective one of the series of apertures in the guide
wall.

10 The support member may be moved in and out of the
housing in any way, such as by a hinged.mechanism, but,
preferably, the support member is slidable in and out of
the housing to load and unload blister packs in the support
unit. |

15 In this way, a blister may conveniently be loaded
into or unloaded from the housing.

The support unit may include a holding section, such
as a tray with a hinged lid, for holding the inhaler body
when not in use.

20 This provides an extremely convenient overall inhaler
for the user, enabling the inhaler body to be kept securely
with the support unit.

The support member may have one or more projections
or recesses with predetermined sizes and positions such

25 that only blister packs with corresponding recesses or
projections may be receivéd by the support member.

In this way, it can be ensured that only the correct
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Preferably, the support unit includes a support nmenber including a
-plurality of cavities for receiving respective blisters of the blister

pack, the cavities having the same arrangenent as the apertures in the

guide wall such that in use the blisters of the blister pack oppose the

respective apertures. More preferably, the support nenber
i s adapt ed t Quédpnaosré deabl e rel ative to the guide wall so afCIERATIHH
| oadi ng and unl oadi ng of blister packs. I n anot her enbodi ment the support

uni t includes hol di ng nmeans 8

type of blister pack is used in the inhalexr. For instance,

a particular inhaler may be intended for a particular

medicament. In this case, thé support member coculd be

shaped so as only to receivelblister packs containing thatﬁ
5 particular medicament.

The shape of the inlet of the inhaler body and the
guide portions of the support unit may alsoc be specific to
a particdlar type of inhaler, such that the inhaler body of
one inhaler cannot be inserted into the guide portion of

10 another inhaler.

In this regard, the present invention also provides
a range of blisters, each comprising a depression sealed
with a thin film cover and each housing a dose of
respective medicament, the respective size and/or shape of

15 each depressioﬁ unigquely identifying the type of medicament
within the feépective depression.

It should be appreciated that the present invention
is applicable with blister packs including any number of
blisters, including only one.

20 Medicaments suitable for administration by using the
present invention are any which may be delivered by
inhalation. Suitable inhalable medicaments may include for
example B2-adrenoreceptor agonists for example salbutamol,
terbutaline, rimiterol, fenoterxrol, reproterol, adrenaline,

25 pirbuterol, isoprenaline, orciprenaline, bitolterol,
salmeterol, formoterol, clenbuterol, procaterol,

broxaterol, picumeterol, TA-2005, mabuterol and the like,
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for holding the substantially planar surface of the blister pack adjacent

the guide wall. Preferably, the holding neans conprises C-shaped lips for
slideably receiving the blister pack. Preferably, the apertures are
defined by el ongate sections. More preferably, the length of the elongate

sections is greater than the width of the blisters of the blister pack.
Preferably, theyoupssvd unit i ncl udes one or nore projectionslxaﬁ“?gﬁﬂ es
of predeterm ned size and position such that the support unit can only
receive blister packs with correspondi ng recesses or projections. Mor e
preferably, the one or nore projections or récésses are sized and

posi ti oned such 418! hOe: YIAedinld: a3yORLkep SA5L Ve tliz ia RAGKS I 1

one relative orientation. era t section of the suction
tube and each of gnricholinergic bronchodilators for example ipratropium

) bromide and the like; glucocorticosteroids for example
beclomethasone, fluticasone, budesonide, tipredane,

5 dexamethésone, betamethasone, fluocinolone, triamcinolone
acetonide, mometasone, and the like, and their
pharmacologically acceptable esters and salts; anti-
allergic medicaments for example sodium cromoglycate and
nedocromil sodium; expectorants; mucolytics;

10 antihistamines; cyclooxygenase inhibitors; leukotriene
synthesis inhibitors; leukotriene antagonists,
phospholipase-A2 (PLA2) inhibitors, platelet aggregating
factor (PAF) antagonists and prophylactics of asthma;
antiarrhythmic medicaments, tranquilisers, cardiac

15 glycosides, hormones, antihypertensive medicaments,
antidiabetic- antiparasitic- and anticancer-medicaments,
sedatives and analgesic medicaments, antibiotics,
antirheuﬁatic medicaments, immunotherapies, antifungal and
antihypotension medicaments, wvaccines, antiviral

20 medicaments, proteins, polypeptides and peptides for
example peptide hormones and growth factors, polypeptides
vaccines, enzymes, endorphines, lipoproteins and
polypeptides involved in the blood coagulation cascade,
vitamins and others, for example cell surface receptor

25 Dblockers, antioxidants, free radical scavengers and organic

salts of N,N’-diacetylcystine.

The present invention will be more clearly understood

—_——
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the apertures are configured such that the inlet section of

‘6 the suction tube can only be inserted through the apertures in one
relative orientation. More preferably, the cross-section of the inlet
section of the suction tube and the cross-section of each of the
apertures is rotationally asymetric. Yet nore preferably, each of the
apertures i svpoomoelsd y circular in shape with at | east one RCIEPRY02144

ext ensi on. Still nore preferably, a plurality of the apertures-are
| i nked by at | east one radial extension.

- 10 -
from the following description, given by way of example
only, with reference to the accompanying drawings, in
which:
Figures 1, 2 and 3 respectively show top, end and
5 side views of an inhaler housing;
Figure 4 illustrates an inhaler body inserted into a
guide portion of the inhaler housing;
Figures 5 and 6 respectively show perpendicular side
views of the inhaler body;
10 Figure 7 illustrates the cross-section VII-VII
indicated in Figure 6;
Figure 8 illustrates the mouthpiece end of the
inhaler body:
Figure 9 illustrates the inlet end of the inhaler
15 body;
Figure 10 illustrates an enlargement of Figure 9;
Figure 11 illustrates the cross-section of the
inhaler body and inhaler housing indicated by XI-XI in
Figure 4;
20 Figure 12 illustrates the cross-section of the
inhaler body indicated by XII-XII in Figure 6;
Figure 13 illustrates the cross-section of the
inhaler body indicated by XIII-XIII in Figure 5;
Figure 14 illustrates the inlet of the inhaler body
25 inserted into a blister contained in the inhaler housing;
Figure 15 illustrates a cross-section of the inhaler

body inserted into a blister contained in the inhaler

N




Preferably, the support unit includes a holder for holding the suction
tube when not in use. More preferably, the hol der conprises a chanber
with a hinged Iid. Preferably, the inlet section of the suction tube
includes a cutter having a cutting edge for cutting a covering filmof a
blister-of the blister pack. By providing the suction tube with a cutter
t e covering fWon740876a blister is only cut when the suction RGFEFPYI2I44

inserted into the blister. In this way, spillage as may occur when

handling a blister pack mnth an open b||St€£ containing powder can be
~avoi ded.

housing, but with a viewing angle perpendicular to that
i1llustrated in Figures-ll.and 14;
Figure iG illustrates the upper porticn of an inhaler
housing of another embodiment;
s Figure 17 illustrates an inhaler body inserted into a
support unit according to another embodiment;
Figure 18 illustrates a blister pack for use with an
embodiment of the present invention;
Figure 19 illustrates the support unit of Figure 17
10 adjacent the blister pack of Figure 18;
Figure 20 illustrates a cross-section of the support
unit on the blister pack indicated by XX-XX in Figure 189;
Figure 21 illustrates a top view of two of the guide
portions of the support unit of Figure 19;
1s Figure 22 illustrates a variation of the support unit
of Figure 21;
Figure 23 illustrates a cross-section thrbugh a guide
portion and blister as indicated by XXIII-XXIII in Figure
22;
20 Figure 24 illustrates a blister pack having
individualizing features outside the cup-shaped blisters;
Figure 25 illustrates an enlargement of part of the
blister pack of Figure 24 illustrating an individualizing
feature;
25 Figure 26 illustrates a cross-section through the

blister pack of Figures 24 and 25 as indicated by XXVI-XXVI

in Figure 25;

—
—_—
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-7- More preferably, the cutter is |located around only a part of the
inlet of the suction tube such that upon insertion of the inlet section of
the suction tube into a blister of the blister pack the cutter cuts the
covering filmof the blister such as to |eave a single cut filmflap. In
this way, the covering filmof a blister is never cut free and thus cannot
bevinhal ed bywooss86 Yet nore preferably, the cutting edgecefErdiigutt er
is disposed at the outer peripheral surface of the inlet section of the
suction tube such that when the inlet sectj.pn of the suction tube is
inserted into a blister of the blister pac the cutter first cuts the

covering film of th%@d&t 27 3fustPeres NE LI PHIRNGIRL SHr face of the
inl et section of the

alternative form of individualizing feature;

Figure 28 illustrates a cross-section of a variation

of the inlet of an inhaler body as indicated by XXVIII-

5 XXVIII in Figure 29; and
Figure 29 illustrates.a view of the inlet of the
inhaler body of Figure 28.
The basic operatioh of the preferred inhaler will be
described with reference to Figurés 1 to 4.
10 The inhaler comprises two main components, a blister

pack container V and an inhaler body S. A protective
covering may be provided for the container V.
The blister pack container V houses a blister pack,
such as illustrated in Figure 18, containing doses of
15 powdered medicament. It has an array of guide portions L
corresponding respectively to an array of blisters in the
blister pack. It may be of a size similar to.a tissue pack
or cigarette pack. |
The inhaler body S is preferably of a length which
20 corresponds approximately to the small finger of an adult
human hand and is normally housed in a chamber 34 to be
described later. Having removed the inhaler body S from
the chamber 34, its inlet end 19,20 is inserted into one of
the guide portions L and pushed down into thé container V
25 so0 as to rupture the sealing foil of the respective blister
contained beneath the respective guide portiom L.

As will be described below, the inhaler body S
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suction tube pushes the cut filmflap into the blister. Preferably, the
tutter conprises a plurality of axialky- extending blades, each having
cutting edges, separated by axially-extending gaps. Such a cutter
arrangenent ensures that an air flow path exists between a blister and the
inlet of the suction tube since air can always flow through th
axtal | y- ext endWNQP748876. Furthernore, by virtue of the relati Bﬁf’ﬁr’y’oﬁ&‘vveen
the blades and the gaps, the covering filmwll tear to bridge the gaps .
bet ween t he bl ades. s 13 -
includes an inhalation channel 31 which extends between the
inlet 19,20 and a mouthpiece 17. Thus, with the inlet
19,20 inserted into a blister, a user may inhale from the
mouthpiece 17 and through the inhalation channel 31 so as
5 to draw the powder contained in the blister out through the
inhaler body S which acts as an inhalation flow bridge. Aas
will be apparent, successive doses are achieved by
successively inserting the inhaler body S§ into a guide.
portion L corresponding tc a previously unused respective
10 Dblister.

As illustrated. the container V includes a housing 1
in which a blisﬁer pack is contained. Furthermore, in the
preferred embodiment, it includes a chamber 34 in which the
inhaler body S may be stored when not in use. As

15 illustrated, the chamber 34 is closed by a lid 33 which may
pivot open and closed by means of a hinge pin 35. The
closing joint is obliquely running so thatlmore gripping
surface area remains on the closure cap or lid 33 with a
corresponding overhang on the top wall side for better

20 grasping. The joint is preferably at 45° with respect to
the planar extent of the housing. Other arrangements are,
of course, possible. For instance, the inhaler body S
could be inserted axially into an opening in the side of
the housing 1. 1In any arrangement, it is also possible to

25 provide an elongate brush onto which the body S is fitted.

In this way, whenever the body S is stored, it is not only

held in place by the brush extending through its inhalation
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Preferably, the inlet section of the suction tube includes at |east one
passageway for providing fluid communication between a blister of the

bl i ster pack and a space above the blister when the inlet section of the
suction tube is inserted in the blister. In this way, powder may be
assuredly drawn froma blister since an air flow path is provided to the
bltster. In wa97408T6ar, by providing air flow paths at the ®CTEPI?N2144

peri phery of a blister powder is nore conpletely renoved from the blister.
In one enbodi nent the at | east one passageway conprises an open channel 'in
the outer peripheral surface of the inlet 1%ection of the suction tube, the
‘at | east one passagewa aving one end |located_at a_position alon%iphe

length of the SHARRL stbt iBIF dF AHESGCEABAY ubERARBdt RS dtifePd S déat ed
adj acent the 'ﬂufﬁeéﬁoff“%ﬁ%“ﬂﬁdgi,tquis cleaned immediately prior to

use.
In order to prevent ﬁhe body & and container V from
5 being separated and one being lost, it is possible to
provide a member, such as a cord for attaching cne to the
other. Preferably a very fine light cord like member
should be used. This can be automatically retracted back
into one or o;her of the body S and container V by means of
10 a sprung mechanism. For example, the cord can be wound
around a roller which unwinds against a relatively gentle
resilient force.
The blister pack to be used in the inhaler is
preferably similar to that illustrated in Figure 18. This
15 blister pack 2 has a generally planar, thin walled sheet
body 11 in which depressions 8 are formeé to -contain ﬁowder
9. 1In particular, the depressions 8 are formed as cup-like
portions 10. The sheet body 11 is then covered with a thin
sheet 14, éuch as a foil, preferably zaluminium, so as to
20 form unsupported portions 14’ which seal the powder 9 in
the depressions 8. |
As explained above, the blister pack 2 is located in
the housing 1 such that individual blisters 8 are
positioned directly beneath guide portions L. 1In
25 particular, the housing 1 is provided with a substantially
planar guide wall 6 against which the blister pack 2 is

positioned. The guide wall 6 has apertures through its
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Preferably, the other end of the at |east one passageway is |ocated

adj acent the cutter. In one preferred enbodi nent the other end of the at

| east one passageway is |located at one of the gaps. I n anot her preferred
enbodi ment the other end of the at |east one passageway is |ocated between

adj acent. gaps. I n anot her enbodi nent the at |ea
passageway conmwosSe®8%% conduit in the inlet section of the sd%%ﬁ@ﬁﬁpﬁge,

the at |east one passageway having an inlet |ocated at a position

- 15 -

thickness so as to form the guide portions L and guide the
inlet portibn 19,20 of the inhaler bedy S to the
unsupported cover foil 14’ and receive the inlet portion
.such that it does not tilt. The guide portions may take

s the form of frames surrounding the unsupported portions 14’
of the cover foil. However, in one embodiment the
underside of the guide wall 6 is provided with elongate
walls 6’ which, as illustrated in Figure 11, hold the
blister pack 2 spaced apart from the lower surface of the

10 guide wall 6. The elongate walls 6’ are located between
adjacent rows of guide portions L and extend across the
width of the container V. They act to hold a blister pack
2 securely with respect to the guide wall 6 and the
supporting tray 3 to be described below. However, by

15 providing a space between the blister pack 2 and the guide
wall 6 in the regions of guide portions 1L, the elongate |
walls 6’ allow a gocd flow of air around and.into any
particular blister being used.

The blister pack éontainer V preferably allows

20 blister packs 2 to be replaced, such that a single inhaler
may be used with successive blister packs 2 as they are
émptied. It is possible to provide many different
mechanisms for loading and unloading a blister pack 2 to
and from the container V, such as by providing a hinged

25 back. However, in the preferred embodiment, a slidable
tray 3 is provided. The tray 3 slides in and out of one

end of the housing 1 and is itself preferably provided with
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along the length of the inlet section of the suction tube and an outl et
 ocated adjacent the inlet of the suction tube. Preferably, the outlet of
the at | east one passageway is |ocated adjacent the cutter. In one
preferred enbodi nent the outlet of the at | east one passageway is |ocated
at one-of the gaps. In anot her preferred enbodi nent the outlet of the at
| eist one pa¥XJUMES§ i s | ocat ed between adj acent gaps. Pr BEDERRT103144t he
suction tube includes at | east one passageway providing fluid

conmuni cati on between the inhal ation channel and the atnosphere through
whi ch suppl enentary air is. in use drawr it o the inhal ati on channel on

i nhal ati on by the user. Preferably, the inlet, section of the suction tube

includes a radteNise && AFRTSGSHRRBCPT dHR HSRFLY NG GRYAE18E 22
predet erm nedcg}(rieeglpcgrjléitr?gn%% ft?xre%i)ggn% chfaltheendc&pgea?)ogf EHS blister
pack 2. In this way, the blister pack 2 may be laid onto
the withdfawn tray 3 and be securely located such that when
5 the tray 3 is inserted back into the housing 1, the
blisters 8,10 and unsupported cover foils 14’ are correctly
aligned with the guide portions L. The cup receiving
cavities 12 correspond. at least in outline, to the cups 10
of the blister pack 2 which, as illustrated are cylindrical
10 in the region of attachment close to the top sheet. The
cavities 12 form a crater structure ordered in the form of
cris-crossing xrows and partitiOn walls 13 support the
resting sheet body 11 by their end faces.
In order to facilitate removal of the tray 3, the
15 illustrated embodiment is provided with a tab or handle 4
which protrudes into a recess 5 of the guide wall 6. As is
appérent, the recess 5 is formed in the narrow-wall-side
border region of the guide wall 6 without any overhang.
Preferably, the tray 3 is provided with some form of
20 catch to secure it in the loaded position. This may be
provided merely.as a detent in opposing surfaces of the
tray 3 and housing 1 or can be provided as part of the
handle 4, such that the tray 3 is only released when the
user deflects the handle 4 in some wéy.
25 As illustrated, in order to enable the tray 3 to be
slid in and out of the housing 1, the housing 1 is provided

with guides 7 having a generally C-shaped profile.

—_—
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shoul der bei ng confi gured so as in use to abut the blister pack and
prevent the inlet section of the suction tube from being inserted too far
into a blister of the blister pack.

10 - Preferably, the inhaler further conprises a nenber connecting the
suction .tube to the support unit in order to prevent the suction tube and
t he support uniwobm4es¥@ei ng separated from one another.  ThePGHERA{R144
invention also extends to the above-described inhaler in conmbination with
a blister pack. The present invention a[sg7pfovides a support unit for

Before considering precisely how the inhaler body S
interacts with the guide portions L and blister pack 2, we
will consider the inhaler body S itself with reference to
Figures 5 to 13.

s As best illustrated by the cross-sections of Figures
12 and 13, the inhaler body S génerally comprises an
elongate body havihg an inlet at one end, a mouthpiece 17
with an outlet at the other end and an inhalation channel
31 providing fluid connection between the inlet and the

10 ocutlet. In the preferred embodiment, the mouthpiece 17 and
the outlet end of the inhaler body S are generally oval in
sha@e, whereas the inlet end is generally circular in
shape. As will become apparent from the following
description, this is not essential, but does give rise to

15 some added advantages. In particular, a flatly oval shaped
mouthpiece is more comfortabie in the mouth than a circular
one. Furthermore, by shaping the inhalation channel 31 as
illustrated such that it diverges from the inlet end to the
outlet, a higher wvelocity air flow may be achieved at the

20 inlet so as to improve both the collection of powder from
the blister and deagglomeration of that powder.

As illustrated, despite the tapering of the
inhalation channel 31, the general outer shape of the
inhaler body S remains oval down most of its length, at

25 1least up to the shoulder 21. Indeed, its general overall
shape only changes at the shoulder 21 for the portion 19

which is to be inserted into the guide portions L of the
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supporting a blister pack having a substantially planar surface with a
plurality of blisters forned therein, the support unit including a guide
wal | adjacent which the substantially planar surface of the blister pack
is in use disposed, the guide wall including a plurality of apertures
acting-as guide portions in alignment with respective blisters of the

blt ster pack, weer4o&perture being for guidirng the inlet sectRPCIVERITIO2144
suction tube into a respective blister of the blister pack and supporting
t he suction tube when so quided. I n one enbodi nent the support unit is a
container within which the blister pack’i%ﬁiﬂ use housed. Preferably,

't he support u nclude a support menber including a plurality of
cavi ti 22 f or nléi’e?’iﬁ%g})a} ﬁé’&tla\}gerbyl st'&‘g B}a'Eﬁe°5Ifrl!& SVFadoviide

cavities havinglle AT nd'¢i3Rde eehs8s RO RELLNE SRadd. {1 Wiads v
maintain the oval shape, ribs 18 are provided down the
length of the inhaler body S. These are preferable

S features which provide the user with a convenient and
secure means of gripping the inhaler body S. This is
particularly useful, since a little force has to be applied
to the inhaler body S when it is inserted into a guide
portion L in order to rupture an unsuéported cover foil

10 14°.

As illustrated, at the bottom of the series of ribs

18, just behind the supporting shoulder 21, inlets 32 are
provided into the inhalation channel 31. These transverse
air-admitting holes 32 are supplementary air inlets which

15 allow additional air to be drawn into the inhalation
channel 31 and mix with the air and powder mixture being
drawn up the inhaler body S from its inlet. The provision
of such supplementary air inlets 32 allows the user to
inhale a less concen;rated mixture of powder. Furthermore,

20 the action of the supplementary air mixing with the air
flow through the inhalation channel 31 provides some
turbulence and assists in the deagglomeration of powder in
the air stream. This effect is enhanced by the narrowing
of the inhalation channel 31 as described above.

25 Preferably, the cross-section of the two transverse air-
admitting holes 32 together correspond approximately to the

circularly round cross-section of the suction channel 31 in

This Sheet Has Been Re

TN Iill




use the blisters of the blister pack oppose the respective apertures.'

More preferably, the support nenber is adapted to be slideable relative to

t he gui de wal

anot her enbodi ment the support unit includes holding neans for holding the

substantlally
Preferably th

to allow | oading and unl oading of blister packs. In

| anar surface of the blister pack adjacent the U|qe wal | .
AW4¥78g neans conprises C-shaped lips for (pa144

receiving the blister pack.

10

is5

20

25

- 19 -
the bottom region.

Provision of the supplementary air inlets 32 adjacent
the shoulder 21 is advantageous since, when the inhaler
body S is positioned in a guide portion L, the surround of
the guide portion L makes it extremely difficult for a user
to block.the supplementary air inlets 32 with his or her
fingers.

The inlet end of the inhaler body S can be considered
to comprise two parts, namely a suction tube 19 and an
annular cutter 20.

The suction tube 19 is shaped to fit securely in the
guide portions L, whilst allowing air to be drawn down
around its sides into the ruptured blister below. Aas
illustrated, it is matched cross-sectionally to the shape
of hole 15 and may be circular so that an interruption
free, well supporting contact with wall 6 is achieved. 1t
forms a plug connection with f;ictional contact.

As described above, a shoulder 21 is provided
separating the suction tube 19 from the upper parts of the
inhaler body. This shoulder 21 in use rests in a tilt-
preventing manner on the upper side of the guide wall 6 and
thus also abuts the guide wall 6 so as to ensure that the
suction tube 19 is always inserted into the guide portion L
and associated blister 8,10 by the same amount. The
suction tube 19 is, of course, chosen to be of a length
which positions its end at the location in a blister most

suited to withdrawing powder.
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Preferam
pref erabl

of the bl

i ncl udes
positian
recesses
recesses
recei ved

y, the apertures are defined by el ongate sections. Mor e
y, the length of the elongate sections is greater than the w dth
isters of the blister pack. Preferably, the support unit

one or nore projections or recesses of predeterm ned size and
So as to be able to receive only blister packs with correspondi ng

or pPrRYPOOWISTS. More preferably, the one or nore prCI/ERROZIAS OF
are sized and positioned such that blister packs can only be
in one relative orientation.

_20-

A feature of the suction tube 19 is the provision of
air inlet channels 29 formed in its outer thickness and
running down along its length. As will become apparent
below and, indeed, as illustrated in Figure 14, these

5 channels 29 provide an air path from above the surface of
the blister pack down to a position below the ruptured
cover foil 14’. 1In other words, during inhalation through
the inhaler body S, air is drawn down through the air inlet
channels 29 into the blister 8,10 to pick up the powder 9.

10 The resulting air/powder mixture then continues up into the
suction tube 19 and through the inhalation channel 31.

As illustrated, the annular cutter 20 is provided on
the end of the suction tube 19. It has a number of cutting
blades 28 arranged around a greater part of its outer

18 periphery. The cutting blades are themselves sepafated
from one another by gaps 26. In the illustrated
embodiment, four gaps 26 are provided to form three annular
cutting blades 28. The remaining fourth segment between
the gaps 26 is not provided with a blade. As illustrated

20 in Figures 5 and 15, this segment tapers up towards the top
surface of the blister 8,10. Indeed, the annular cutter 20
may generally be angled relative to the axis of the inhaler
body S such that the cutting blade 28 opposite the segment
without a cutting blade contacts the cover foil 14’ of the

25 blister pack 2 before the other cutting blades 28.

' As will be apparent from the figures, when the

suction tube 19 ig inserted into a guide portion L, the
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Preferably, each of the apertures is configured such that the inlet
section of a suction tube can only be inserted through the apertures in
one relative orientation. More preferably, the cross-section of each of
the apertures is rotationally asymetric. Yet nore preferably, each of
the apertures is generally circular in shape with at |east one radial

ext ensi on. Swosesmée preferably, a plurality of the apertuRCIERPHEO2144

| i nked by at | east one radial extension. Preferably, the support unit

i ncludes a holder for holding a suction_t#Qe; More preferably, the

hol der conprises a chanber with a hinged I°d. The present invention al so

‘extends to the aQue;A1¢3GeR€98 of the annular cutter 20 will come into

contact with an unbroken cover foil 14’. Upon pushing the
inhaler body S further into the guide portion L, the
cutting blades 28 will start to cut the cover foil 14'. Of

5 course, where the gaps 26 occur, the cover foil 14’ will
not as such be cut by a blade 28. However, the gaps 26 aré'
of a size relative to the blades 28 and blister 8,10, such
that the cover foil 14’ will easily tear so as to provide a
continuous cut in the cover foil 14’ betweeﬁ the blades 28.

10 As mentionéd-above, the blades 28 of the annular cutter 20
do not extend around the entire annulus of the suction tube
19, but leave a segment, preferably of about 90°, which
does not cut the.cover foil 14’. 1Indeed, it does not start
to come into contact with the cover foil 14' until the

15 cutting blades:28 have cut the cover foil 14’ and have been
inserted into the volume of the blister 8,10. The cutting
blades 28 are merely sharpened edges of the full thickness
of the annular cutter 20 and are positioned at the outer
edge of the thickness of the annular cutter 20. Therefore,

20 as the suction tube 19 is pushed furthexr into the blister
8,10, the annular cutter 20 pushes with it the cut cover
foil 14’'. That section of the cover foil 14’ which is not
cut thus acts as a hinge 27. 1In other words, therxe is left
a virtually hinge-forming bridge between the valve flap-

25 1like punched free tabs of the unsupported portion 14’ and
the bordering zone of the unsupported portion 14’'. With

the suction tube 19 fully inserted into the blister 8,10,
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support unit in conbination with a blister pack. The present invention
.further provides an inhaler for admnistering dry powder, conprising: a
suction tube having an inlet at one end and an outlet at the other end,
the suction tube including at the one end an inlet section configured for
insertion into a blister contalnlng a dose of powder containing nedi cament
and an i nhal &g e/Mestsannel PCT 2144
providing fluid communication between the inlet and the outlet through

whi ch powder is in use drawn on i'nhal ati.opzby a user; and a support unit
for supporting a blister pack having a substantially planar surface with a
.plurality of the segment of the annular cutter 20 without blades 28 can

come into contact with the foil, but then only to ensure
that the cut cover foil 14’ is pushed down into the blister
8,10, thereby ensuring that the inhalation channel inlet

5 formed in the centre of the annular cutter 20 is open to
the interior of the blister 8,10.

Preferably, the cover foil 14’ is cut so as to leave
thé hinge at an upper side as viewed in Figure 1. This is
because, in normal use, the device will be held with a

10 Dblister pack tilted down from the far end such that powder
in individual blisters will collect away from the hinge for
easy removal.

It will be appreciated that the cutting and insextion
arrangement ensures that reliable and consistent cutting of

15 covexr foils 14' always occurs, whilst also ensuring that
the cut cover foil 14’ cannot, because of the hinge 27, be
carried into the inhalation air stream of the user. The
interruptions of the radially inwardly undercut blade 28
achieves peripheral longitudinally directed air-inlet

20 channels 29 which cannot be blocked by the cover foil
méterial, as air-inlet cross-sections. The channels 29 in
the sides of the suction tube 19 ensure that air is
effectively drawn into the blister 8,10 under the cover
foil 14. They also direct the inlet air into the outer

25 periphery of the blister 8,10 at a number of positions so
as to ensure that powder 9 throughout the blister 8,10 is

exposed to the flow of air. The gaps 26 on the other hand
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blisters forned therein, the support unit including a guide wall adjacent
whi ch the substantially planar surface of the blister pack is in use

di sposed, the guide wall including a -plurality of apertures acting as
guide portions in alignment wth respective blisters of the blister pack,
each aperture being for guiding the inlet section of the suction tube into
a“respective bVPSVMBIG! the blister pack and supporting the ERERGP¥be
when so gui ded; wherein the inlet section of the suction tube and each of .
the apertures are configured such that the inlet section of the suction
_tube can only be inserted through the aperBures in one relative

orientation. 1n one,enbodi nent {he su ort uni iSs a cont within
‘whi ch the bli setnéurﬁaék‘af'st fi HEBU 'EJ’C%%O"P r- ‘ﬁ%&ﬂl"}ur@hé’lgh S)Y’?Y%u Al
i ncl udes a SURRATS T8 g@ gggﬁ ygéqgh@. 4%{?£é£& |es¥hgh%g Lﬁherece|V|ng

respective blTsSters 0O pac e cavi avi ng samne
arr angenent eniﬂﬂgaa@g%ht@hggném 4de QUIde wal | such that in use the

blisters of the blister pack oppose the respective
Returning to Figures 1 and 4, it will be noted that

S the guide portions L are not formed merely as simple
circular holes, but are formed as holes 15, with radial
extensions 16,16’ and 25. 1Indeed, to use the space
available most efficiently, horizontally adjacent holes 15
share extensions, such that they are joined by common

10 extension 16.

Corresponding to those extensions 16,16‘ and 25, the
suction tube 19 of the inhaler body S is provided with
protrﬁsions 23 and 24. Figure 14 illustrates how the
protrusions 23 fit into the extensions 16 (or 16'). It is

15 self evident how, similérly, the protrusion 24 fits into
the extensibn 25.

The corresponding extensions 16,16',25 and
protrusions 23,24 hold an inserted inhaler body S more
securely in a guide portion L and therefore make the

20 inhaler easier and more pleasing to use.

The use of an asymmetric arrangement of extensions
and protrusions means that the inhaler body S may only be
inserted with one particular'predetermined orientation.
This provides more consistent and pleasing operation for

25 the user. Furthermore, if the blisters have a non-
symmetric cup shape, then this is also advantageous for the

reason that it ensures that the suction tube 19 is always

——
——
—
———
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apertures. - 14 - More preferably,
the support nenber is adapted to be slideable relative to the guide wall
so as to allow |l oading and unloading of blister packs. I n anot her
enbodi nent the support unit includes holding neans for holding the
substantlally pl anar surface of the blister pack adjacent the guide wall.
Preferably t WO 948876 ng neans conprises C-shaped |ips for sPCUERIO2I44
receiving the blister pack.

- 24 -
inserted with the correct orientation.

Irrespective of the nature éf the blisters, ensuring
that the inhaler body S is always inserted with the same
orientation has the following advantage. The user is only

S able to insert the suction tube 19 of the inhaler body S
into a previously used blister with the same orientation as
was previously used. If a user accidentally inserts the
suction tube 19 of the inhaler body $ into a previously
used blister and inserts it with the opposite orientation

10 to that used previously, then the cut cover foil 14’ can
become completely detached, thereby allowing the user to
inhale it. However, with the arrangement described above,
this is not possible.

As illustfated in Figure 14, the protrusions 23 and

15 24 abut the top.surface of the biister pack 2. Iﬁdeed, a
shoulder 22 is provided to abut the blister pack 2 and the
protrusions 23 and 24, where provided, form part of this
'abutting shoulder. The abutment of the shoulder grips the
blister pack against the upper side of the partition wall

20 13, circumscribing the cup receiving cavity 12. 1In this
way, it is ensured that, irrespective of the position of
the shoulder 21, variations occurring for instance for
tolerance reasons, the annular cutter 20 and suction tube
19 will not be inserted too far into a blister 8,10. This

25 is pafticularly imporiant, since, if the suction tube 19
wére inserted too far, the segment of the annular cutter 20

without blades 28 might tear and detach the cover foil 14°'.

——
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Preferably, the apertures are defined by el ongate secti.ons. Mor e
preferably, the length of the elongate sections is greater than the width
of the blisters of the blister pack. Preferably, the support unit
includes one or nore projections or recesses of predetermned size and
position-such that the support unit can only receive blister packs with
corr espondi ng r NQXH4&76or proj ect i ons. More preferably, the SAEEF T4
proj ections or recesses are sized and positioned such that the support
unit can only receive blister packs in one gl ative orientation
Preferably, the cross-section of the inlet section of the suction tube and

the cross-section of eEchrfrde)e i2pest pbesibls tOhild mankl Yraey NPt fédfent
shapes for the guide portions L. Figure 16 illustrates one
possibility, namely the use of holes 15 with flattened
sides 37. Such arrangements can replace the protrusions
5 and extensions above in fixing the relative orientation of
the inhéler body S and guide portions L. Preferably, the
flattening 37 lies on a side diametrically opposite the
£film hinge 27 parallel thereto. This leads to an even
shorter valve-flap-like freeing cut. The opening region at
10 the end face of the suction tube 19 is thus kept even more
free. Morxreover, due to gravity, the material accumulates
in front of the free end of the flap, powder 9 taking up a
small proportion of the volume of the cup.
So far, the invention has only be described with
15 relation to a blister pack container V. However, it is
also possible to provide an equivalent device G such as
illustrated in Figure 17, which does not contain the
blister pack 2.
The device G basically comprises a guide wall 6, such
20 as the guide wall of the previous embodiment, with stubs 36
forming the holes 15 of the guide portions L. The stubs 36
receive the suction tube 19 such that it does not tilt.
The device G can be produced from a plastics material.
The device G can be embodied in two functionally
25 eguivalent but commercially different ways. It can be
provided as an integral part of a blister pack as

illustrated in Figure 19 or, as with the previous
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- 15 More preferably, each of the apertures is generally circular

shape wth at

| east one radi al extension. Yet nore preferably, a

plurality of the apertures are linked by at |east one radial extension

Preferably, t
t ube when not

he support unit includes a holder for holding the suction
I n use. More preferably, the hol der conprises a chanber

wi th a hi nged wd9mosre Preferably, the inlet section of the sEETESN244e
includes a cutter having a cutting edge for cutting a covering film of

blister of the blister pack.

10

15

20

25

~ 2686 -
embodiment, as a separate device for use with successive
blister packé 2.

When the device G is produced as part of the blister
pack itself, the guide wall 6 can be fixed to the covering
foil 14, for instance by adhesive or heat sealing.
However, when the device G is produced as a separate item,
it is preferably provided with some means of releasably
securing a blister pack to its back suiface and helding it
in the correct relative position. For example, three of
the four edges of the device G could be provided with
generally C-shapéd lips, such that a blister pack could be
slid into position on the device G from the edge without
such a lip.

Functionally, the device.G is used in the same way as
container V. In particular, the suction tube 19 and
annular cutter'zd of an inhaler body S are inserted into
the opening 1% of the guide poftion L so as to rupture all
but a hinge 27 of the cover foil 14°‘.

Rather than have a chamber such as used with the
containex V, the device G can be provided with one or more
clips, for instance resilient claws, for attaching the body
S to it.

In the illustrated embédiment, the guide portions L
are not provided with extensions. Therefore, the suction
tube 19 of the inhaler body S is similarly not provided
with protrusions. However, it is of course possible to

provide other embodiments with protrusions/extensions or

in

a

This Sheet Has.Been Replaced




More preferably, the cutter is located around only a part of the inlet of
tthe suction tube such that upon insertion of the inlet section of the
suction tube into a blister of the blister pack the cutter cuts the
covering filmof the blister such as to leave a single cut filmflap.

Yet nore preferably, the cutting edge of the cutter is disposed at the
outer peripher WOSMMBHce of the inlet section of the suction RCHEPIZRRIA

that when the inlet section of the suction tube is inserted into a blister .
of the blister pack the cutter first cuts the covering filmof the blister
and - 27 - AVENDED SHEET

shaping of the guide portions'L as described previously.
In this respect, the embodiment of Figures 22 and 23
differs slightly from that of Figures 20 and 21 in that,
like the embodiment of Figure 16, a flattened portion 37 is

5 provided on the opening 15 to ensure that the inhalexr body
S is always inserted with the same orientation.

Both the embodiment of Figures 20 and 21 and the

embodiment of Figures 22 and 23 ill&strate the use of stubs
36 with the same cross-section as the upper portion of the

10 blisters 8,10. In particular, the blister 8,10 of Figure
23 has a flattened poftion 38 matching the flattened
portion 37 of the stub 36. However, it is not necessary
for a stub 36 to be the same shape as its blister 8,10. It
is desirable for those parts of the suction tube 19

15 inserted into a blister 8,10 to covexr substantially all of
the area of the blister 8,10 so as to 1lift all of the
powder 9 from that blister 8,10. However, other portions
of the suction tube 19 and inhaler body S may extend beyond
the periphery of the blister 8,10. 1In this way, the shape

20 and/or size of the stub 36 may be freely varied. Indeed,
:if the stubs 36 are at least partially larger than the
blisters 8,10, a shoulder, such as shoulder 22 described
for the previous embodiment may be provided on the inhaler
body S. -

25 Before moving on, it should be noted that the
variation in the shape and size of the guide portions L,

whethex. in the holes 15 or stubs 36, has another
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- 16 - then the inner peripheral surface of the inlet section of the

- suction tube pushes the cut filmflap into the blister. Preferably, the
cutter conprises a plurality of axially- extending blades, each having
cutting edges, separated by axially-extending gaps. Preferably, the

i nlet.section of the suction tube includes at |east one passageway for

ps ovi di ng fl woemesmsuni cati on between a blister of the bli BCEEPFARM4and a
space above the blister when the inlet section of the suction tube is
inserted in the blister. In oné enbodi nent the at | east one passageway

conprises an open channel in the outer ﬁér i"pheral surface of the inlet
- section of the suction tu%% |

| ocated at a ﬁﬁ%’ﬁ 1O%ar§] (?ng an %gsf’g;g@ﬁéﬂ%}la}%&: d&ﬁ%&%ge%#ohg#p%h%r}zug? ?on
tube and the pihele eihddif ARBrding to the medicament to be dispensed.

In this way, inhaler bodies S can be shaped according to

the medicament'with which they are intended to be used.

5 Although the basic design of the inhaler body S.is suitable
for use with any medicament, it is preferable that a single
inhaler body S is not used with different types of
medicament. Thus, for a user who has to administer twoe or
more types of medicament, by shaping the inhaler body S and

10 guide portions L uniquely according to the type of
medicament, there will be no possibility of the user
inadvertently using the inhaler body § with a different
medicament.

Where a device G is adhered to blisters, any shaping

15 of the guide portions L, whether for distinguishing
orientation, medicament or both is necessarily fixed
relative to the blisters. However, for devices for use

" with the present invention where blister packs may be
interchanged, it then becomes important that the user

20 always positions the blister pack relative to the device
with the same orientation and/or only uses the device with
blister packs containing the correct medicament. The
present application therefore proposes a blister pack which
not only includes a number of sealed biisters, but also

25 includes some means of distinguishing the orientation

and/or contents of the blister pack.

It is conceivable, in an electronically controlled

———
——
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adj acent the inlet of the suction tube. Preferably, the other end of the
at | east one passageway is |ocated adjacent the cutter. In one preferred
enbodi ment the other end of the at |east one passageway is |ocated at one

of the gaps.

in another preferred enbodi nent the other end of the at

| east one passageway is |ocated between adjacent gaps.

- I7 - In aWXH4P87&nbodi ment the at | east one passageway cBRFFFEHEI44
conduit in the inlet section of the suction tube, the at

10

15

20

25

- 29 -

device, to provide a blister pack with some form of

- electronically readable information, for instance in the

form of a magnetic strip or optical bar coding. 1In order
to provide a distinguishing feature with a simple
mechanical system, it is proposed to provide the blister
pack with portions having particular shapes, sizes and
positions to distinguish orientation/medicament type. 1In
particular, to distinguish orientation, the features should
be asymmetric with respect to rotation of the blister pack
berween its otherwise possible insertion orientations.-_'
Figures 24 to 26 illustrate a blister pack where the
planar sheet 11, in the intermediate zones 39 of the
circularly round, cup-shaped depressions 8, is formed with
three openings 40 in a specific distribution which, in the
illustrated embodiment, are still covered by the cover foil
14. These areas are placed in terms of their centre point
at the corners of a square or rectangle. This embodiment
is particularly'well suited to the embodiment of Figure 1
where the blister pack is laid on a tray 3 before being
inserted into the blister pack container V. As illustrated
in Figure 26, in this case, the tray 3 is provided with
protrusions 41 corresponding in size, shape and position to
the openings 40 of ;he blister pack 2. In this way, when
the blister pack is laid onto the tray, with its blisters
8,10 in the corresponding recesses of the tray 3, the
protrusions 41 fit into the openings 40. As is apparent

from Figure 24, if the blister pack 2 were to be laid on
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| east one passageway having an inlet |ocated at a position along the
‘length of the inlet section of the suction tube and an outlet |ocated

adj acent the inlet of the suction tube. Preferably, the outlet of the at

| east one passageway is |ocated adjacent the cutter. In one preferred
enbodi-ment the outlet of the at | east one passageway is |ocated at one of
t e gaps. Iwoanpsyer preferred enbodi ment the outlet of thecHEPd7®28 one
passageway is | ocated between adjacent gaps. Preferably, the suction tube
i ncludes at | east one passageway prOVIdI$§ fluid conmunication between -the
i nhal ati on channel and the atnosphere thtough which supplenentary air is

‘in use drawphdtiardhes Wit &HeOBppRanRel oPRehp EEBB'OQ Qy }é@i Wfdns
Preferably, the inlet section of F%e suction tu% I ncl u P
radial | y- ext etlioy uhentraraydef moudd aoshalligfr withathe openings 40 of
the blister pack 2, such that the blister pack 2 would
stand proud of the tray 3 and prevent insertion into thé
5 blister pack container V. _In the illustrated embodiment,
it will be seen that there are twenty intermediate zone
regions 39 in which to form openings, thereby allowing
great possibilities for variations in combinations.
Covering of ﬁhe openings 40 with the foil 14 is
10 advantageous since the openings aré thus hidden from sight.
The shape, positioning or size of the openings 40 in
the blister pack 2 may also be used to distinguish a
particular medicament. 1In this way, if a blister pack is
used with a tray 3 having protrusions corresponding to a
15 different medicament, the blister pack 2 will again stand
proud and prevent insertion. |
The openings 40 and projections 41 described above
have a lozenge-shaped or square outline. However,
variations are of course possible, such as the provision of
20 slits 40 extending from the border 42 as illustrated in
Figure 27. The illustrated slits are aligned such that
they run oppositely. They extend parallel to the narrow
sides of the long-rectangular basic outline of the
packaging sheet 2. The length of the slits is greater than
25 half of the length of the narrow sides. Accordingly, the
slits overlap each other in the central region of the

packaging sheet 2. The arrangement of the slits is

—_—
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predeterm ned axi al distance formthe distal end thereof, the shoul der
being configured so as in use to abut the blister pack and prevent the
inlet section of the suction tube from being inserted too far into a
blister of the blister pack. - 18 -
Preferably,
tUbe to the sYYPSTH8TMIit in order to prevent the suction tuFCTHI7RA
support unit from being separated from one another. The present

i nventi on al so extends to the above-described inhaler in conbination with

~a blister pack.

for

10

15

20

25

the inhaler further conprises a nenber connectin

paracentral. The male die parts associated with this type
of openings 40 are of a correspondingly web-like shape or

blade like form and extend from the base 3 of the device.

Also, as with other embodiments, the cover foil 14 can be

broken to correspond with the openings 40.

The blistex pack could be provided with the
protrusions, for instance as small redundant appropriately
positioned blisters. Indeed, the protrusions could be
provided as thermoformed projections like the cups 10.
Alternatively, the shape and positioning of the blisters
themselves could distinguish orientations and/or medicament
types.

| For devices G for use with successive blister packs,
the protrusions/recesses can be provided on the cover foil
14 face of the blister pack 2 and the opposing face of the
device G. Fo§ the embodiment mentioned with C-shaped lips
on opposing edges, it would also be possible to taper the
width of the device G and blister pack 2 from one end to
the other, such that it would only be possible to insert
the blister pack 2 into the device G narrow end first.

Figures 2B and 29 illustrate a variation to the
suction tube 19 of the inhaler body S which is applicable
to any of the previously described embodiments. In this
variation, the air in;ets 29 are not channels down the side
of the suction tube 19 terminating at the gaps 26 of the
annular cutter 20, but are enclosed channels in the walls

of the suction tube 19 having broad outlets adjacent the

tne suction

The present invention'y§9 further provides a suction tube
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adm nistering dry powder froma blister sealed by a covering film the
‘suction tube having an inlet at one end and an outlet at the other end,
and including at the one end an inlet section configured for insertion
into a blister containing a dose of powder containing nmedi canent and an

i nhal att on channel providing fluid conmunicati on between the inlet and the
out |l et t hr ougRORHA®EH powder is in use drawn on inhal ati on RETERIHII44
wherein the inlet section includes a cutter |ocated around only a part of
the inlet such that upon insertion of t? inlet section into a blister the
cutter cuts the covering filmof the bl gtér such as to | eave a single

cut Ti1m 1l agyce hy ShPAGLL Yag R WRUL G GABR 95, LhE: QLR drhull ShoSed at
the outer perlp efal surface of the inlef Section suc at en t he

inl et sectioghkéughsepérihgtzn aibl iheesitiBeoguthersid¢tfidn tiibes atohe
covering filmof the blister and then the inner peripheral surface of the
inl et sectiofhpusheletheareitxind-mector portions, denoted by a, b and

c. This variation has the advantage of providing a flow of
5 air into the blister 8,10 around a greater periphery of the

blister.
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flap into the blister. Preferably, the cutter conprises a
plurality of axially- extending blades, each having cutting edges,
separated by axially-extendi ng gaps. Preferably, the inlet section .

i ncludes at | east one passageway for providing fluid comunication between
a blister and a s ace above the blister when the inlet section is
inSerted in théVBPT4E8 | N one enbodi nent the at | east one BeWERAIOIMY

conprisqs—anﬁ_.~___________*

RO .

CLAIMS

1. An inhaler for administering dry powder, the
inhaler comprising:
5 an inhaler body (S) extending between two ends;
an outlet (17) at one of said two ends;
a suction tube (19,20) at the other of said two ends;
and
an inhalation channel (31) within said body (S)
10 providing fluid connection between said suction tube
(19,20) and said outlet (17);.wherein
| the suction tube (19,20) is shaped and dimensioned
for insertion into a blister containing powder such that
inhalation througﬁ the inhaler body (S) will draw powder
15 from the blister through the suction tube (19,20) and
inhalation channel (31) and out of the outlet (17).
2. An inhaler according to claim 1 further
comprising:
a support unit (V,G) for supporting a blister pack
20 (2), the support unit (V,G) including respective guide
portions (L) for each blister of a supported blister pack
(2), each guide portion (L) being for guiding said suction
tube (19,20) into a respective blister and supporting the
inhaler body (S) with said suction tube (19,20) so guided.
25 3. An inhaler according to claim 2 for use with a
blister pack (2) comprising a substantially planar surface

having a series of depressions (10) forming respective
\
\
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open chann ' outer peripheral surface of the inlet section, the at
Ie1m‘!“1‘ﬂ‘ gg! havi ng one end | ocated at a position along the |ength
of 1IMERY W n and the other end | ocated adjacent the inlet of the
suction tube. Preferably, the other end of the at |east one passageway is
| ocat ed adj acent the cutter. In one preferred enbodi ment the other end of
the at | east wamemsopmwssageway i s | ocated at one of the gaps. PCUEPYHMI¢her
preferred enbodi nent the other end of the at | east one passageway is
| ocat ed between adj acent gaps. I n anot her enbodi nent the at | east one
passageway conprises a conduit in the iml3 -section, the at |east one
- passageway having an inlet | ocated at a positjion along the | ength of the
blisters, the support unit ({(V,G) including a guide wall (6)
to be positioned adjacent said substantially planar surface
opposite said depressions and having a series of apertures
(15,16) for alignment with the series of depressions, the
S guide wall (6,36} extendihg away from said substantially
planar surface so as to form said guide portions (L,36).
4. An inhaler according to claim 3 wherein the
support unit (V) includes a housing (1) within which a
blister pack (2) may be contained, the guide wall {6) being
10 a wall of said housing (1).
5. An inhaler accorgding to claim 4 wherein the
support unit (V) includes a support member (3) having a
series of depressions (12) for receiving the series of
depressions of the blister pack, in use, each depression
15 (12) of the support member (3) being located opposite a
respective one of said series of apertures (15) in said
guide wall (s6).
6. An inhaler according to claim 5 wherein the
support member (3) is slidable in and out of the housing
20 (1) to locad and unload blister packs (2) in the support
unit (V).
7. An inhaler according to claim 5 or 6 wherein
the support member {3) has one or more projections (41) or
recesses with predetermined sizes and positions such that
25 only blister packs (2) with corresponding recesses (40) qf

projections may be received by the support member (3).

8. - An inhaler according to claim 7 wherein said
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- 20 - Inlet section and an outlet |ocated adjacent the I@mﬂﬂﬁf t he

suction tube. Preferably, the outlet of the at |east one Ewuliﬂ”",

| ocat ed adj acent the cutter. In one preferred enbodi nent
the at | east one passageway is |ocated at one of the gaps. In anot her
preferred enbodi nent the outlet of the at | east one passagewa | ocat ed
between adj aceWWO¥¥9876  Preferably, the inhaler includes at P 76‘3!9“
passageway providing fluid comruni cati on between the inhal ati on channel
and the atnosphere through which suppl emaﬁéary air isinuse drawn into .
the inhal ati on channel on inhalation byt aser.

one or more projections (41) or recesses (40) are
positioned and/oxr sized such that said blister packs may
only be received with a predetermined relative orientation.

9. An inhaler according to any one of claims 2 to

5 8 wherein said suction tube (19,20) and each of said series
of apertures (15,16) are shaped such that said suction tube
(19,20) can only be inserted through any one of said series
of apertures (15,16) with a predetermined relative
orientation.

10 10. An inhaler according to claim 9 wherein each of
said series of apertures (15,16) is generally circular in
shape with at least one raaial extension (16,16').

11. An inhaler according to claim 10 wherein at
least some of said series of apertures (15,16) are joined

15 together by way of the at least one radial extension
{16,16°).

12. An inhaler according to any one of claims 2 to
11 whérein the support unit (V) includes a holding section
for holding said inhaler body (8) when not in use.

20 13. An inhaler according to claim 12 wherein the
holding section comprises a tray with a hinged 1lid.

14. An inhaler according to any preceding claim
wherein a channel inlét is formed in the end of the suction
tube (19) and the end of the suction tube (19) has a cutter

25 (20) formed around only a part of the channel inlet such
that, upon insertion into a sealed blister (8), the cutter

(20) cuts a film cover (14‘’) of the blister (8). around only
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Pr ef er abl the inlet section includes a radially-extending nenber
ﬁ m Uﬂat a predeterm ned axial distance formthe distal end

* def | ﬂ -
therm “cl 'lt"! ﬂm bei ng configured so as in use to abut. a blister pack

whi ch includes at |east one blister and prevent the inlet section from
being.inserted too far into the at |east one blister. The present
imventi on st wo9assher provi des a suction tube for adm ni PCEEPIHPLIHAY
powder froma blister sealed by a covering film the suction tube having
an inlet at one end and an outlet at th®eother end, and including an inlet
- 21 - section at the one end, .the inlet section being configured
: part of the channel inlet so as to form a cut film flap
(14°) .
15. An inhaler for administering dry powder from a
blister (8) sealéd by a thin film cover (14’), the inhaler
S comprising:
a suction tube (19) having an end for insertion into
a blister (8); the end having:
a channel inlet through which powder may be drawn;
and
10 a cutter (20) around only part of the channel inlet
such that, upon insertion into a sealed blister, the cutter
" (20) cuts thé film.cover (14') around only part of the
channel inlet so as to form a cut film flap (14’).
16. An inhaler accerding to claim 14 or 15 wherein
15 the cutter (20) comprises a plurality of axially extending
blades (28) divided by axially extending gaps (26).
17. An inhaler according to claim 16 wherein the
blades (28) extend axially beyond the remainder of the end
of the suction tube (19).
20 18. An inhaler according to any one of claims 14 to
17 wherein the cutter (20) is formed around the ocuter
- periphery of the suction tube (19) such that, when the
suction tube (19) is inserted into a blister (8), the inner
periphery of the suction tube (19) pushes the cut film flap
25 (14’') into the blistexr {8).
19. An inhaler for administering dry powder from a

blister (8) sealed by a thin film cover {(14’), the inhaler
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for insertion into a blister containing a dose of powder containing
‘medi canent and including at |east one first passageway for providing fluid
comuni cati on between the blister and a space above the blister when the
inlet section is inserted in the blister, an inhalation channel providing
fluid conmuni cati on between the inlet and the outlet through which powder
i% in use dranWH¥Ral ation by a user and at |east one secSRAEBALCYevay
providing fluid conmuni cati on between the inhalation channel and the

at nosphere through which supplenentary air is in use drawn into the

i nhal ati on channel on inhalation by theusdr-  Preferabl mnmumﬂmllu II
"section includes a_cutter having a cutting edge for cuttiﬁnj gﬂ
filmof a blisCEFPTINEBEE preferably, the cutter is |ocated arfourd 8nl§y a*
part of the inlet of Fggt§ggt%9getrgﬁ st dat upon insertion of the
inlet section into a blister the cutter cuts the covering

an end for insertion into a blister (8), the end

having a channel inlet through which powder may be drawn;
S and |
at least one inlet passage (239) extending between a
passage inlet (29') at a position along the length of the
suction tube (19) and a passage outlet adjacent said
channel inlet, such that, with the end inserted into a
10 blister (8), the inlet passage (29) provides fluid
connection between the blister (8) and a space above the
blister (8).
20. An inhaler according to any one of claims 1 to
13 wherein a channel inlet is formed in the end of the
15 suction tube (19) and the suction tube (19) has at least
one inlet passage (29) extending between a passage inlet
{29’) at a position aldng the length of the suction tube
(18) and a passage outlet adjacent said channel inlet, such
that, with the end inserted into a blister (8), the inlet
20 passage (29) provides fluid connection betweeﬁ the blister
(8) and a space above the blister (8).
21. An inhaler according to ahy one of claimé 14 to
18 wherein the suction tube (19) has at least one inlet
passage (29) extending between a passage inlet (29') at a
25 position along the length of the suction tube (19) and a
passage outlet adjacent said channel inlet, such that, with

the end inserted into a blister (8), the inlet passage (29)
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filmof the blister such as to leave a single cut filmfl
preferably, the cutting edge of the cutter is disposed aﬂﬂ"ﬂ“ f‘"eﬂ.ﬂ[ﬁuw
peri pheral surface of the inlet section such that when t t [

is inserted into a blister the cutter first cuts the covering filmof the
blister and then the inner peripheral surface of the inlet section pushes

the cut film WQ97/408%60 t he bl i ster. Pr ef er abl y, PCREPYMI21481
conprises a p urality of axially- extending blades, each having cutting
edges, separated by axially-extending gag%. I n one enbodi nent the at

| east one first passageway conprises -

provides fluid connection between the blister (8) and a
space above the blister (8}.

22. An inhaler according to claim 21 wherein the
passage outlet is located adjacent the cutter (20).

5 23. An inhaler according to claim 21 or 22 when

appendant to claim 16 wherein the passage outlet is located
at one of said gaps (26).

24. An inhaler according to claim 21 or 22 when
appendant to claim 16 wherein the passage outlet is located

10 between two of said gaps (26).

25. An inhaler according to any one of claims 19 to
24 wherein said inlet passage (28) comprises an open
channel extending axially along an outer surface of the
suction tube (19).

15 26. An inhaler éccording to any one of claims 1S5 to
24 wherein said inlet passage (29) extends within a
peripheral wall of the suction tube.

. 27. An inhaler according to any preceding claim
wherein, at a predetermined distance from said channeli

20 inlet, the suction tube {(19) includes a radial extension
for use as a shoulder (22) égainst the periphery of a
blister (8) to prevent the end of the suction tube (19)
from being inserted too far into the blister (8).

28. An inhaler according to any preceding claim in

25 .combination with the blister.

29. A blister pack comprising at least one blister

housing a dose of medicament, the blister comprising:

This Sheet Has Been Replaced




an open channel in the outer peripheral surface of the inlet section, the
‘at | east one first passageway having one end |ocated at a position al ong
the length of the inlet section and the other end | ocated adjacent the

inlet of the suction tube. Preferably, the other end of the at |east one
first passagema{ I S Iocated adj acent the cutter. In one pr éﬁ@ ﬂ%
nd of the at |east one first passagema§ 5ted
one of the I n anot her preferred enbodi nent the other end of the .
:u!l ﬂ m mll:’ui t passageway is |ocated hetween adjacent gaps. In
the at | east one flrstzﬁ%ssagemay conprises a conduit in

H;sa; zifgt S:C;;:.“t LR A SREss T PRSP Bt
| ocated adjacent thg tﬂiﬁtffﬁm‘aa%e§Uthoﬂ t&PEsealing the powder in the
blister (8); and
an axially elongate passage (36) extending from said
5 cup-shaped portion (8) for guiding a suction tube of an
inhaler into the blister (8).
30. A blister pack according to claim 29 wherein
the thin £ilm cover (14’) separates the cup-shaped portion
(8) and the elongate passage (36).

10 | 31. A blister pack according to claim 28 or 30
wherein the elongate passage (36) extends axially further .
than the width of said cup-shaped portion (8).

32. A blister pack according to any one of claims
29 to 31 in combination with an inhaler having a suction
15 tube (19) for insertion into the elongate ?assage (3¢),
wherein
the cross-section of the elongate passage (36)
corresponds to the cross-section of at least part of the
suction tube (13), such that the elongate passage (36)
20 securely guides the suction tube (19) into the blister (8B).
33. A blister pack according to claim 32 wherein
said cross-section is rotationally asymmetric so that the
elongate passage (36) guides the suction tube with a
predetermined orientation.

25 | 34. A blister pack according to claim 32 or 33

wherein said cross-section is of a predetermined size and

shape according to the type of medicament contained in said
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Preferably, the outlet of the at |east one first passageway is |ocated

adj acent the cutter. - 23 - In one
preferred enbodi nent the outlet of the at |east one first passageway is
| ocated at one of the gaps. In anot her preferred enbodi nent the outl et of

the at’ | east A first passageway is |ocated between adjacent gaps.
Preferably, t RPYHPYE section inciudes a radiall y-ext endi ng Pﬁ*@mw‘

defining a shoul der at a predeterm ned axi al distance ferm-the-distal end.
t hereof , the shoul der being configured_sg0 _

biiscer. R R A A

"35. A blister pack comprising:

a series of blisters (8) housing respective doses of
medicament, the blister pack (2) being shaped such that the

5 orientation of the blister pack (2) may be uniquely
determined.

36. A blister pack according to claim 35 comprising
one or more of shaped blisters (8), recesses (40)-and
protrusions by which to uniquely determine the orientation.

10 37. A range of blisters, each comprising a
depression (8) sealed with a thin film cover (14‘) and each
housing a dose of respective medicament, the respective
size and/or shape of each depression (8) uniquely
identifying the type of medicament within the respective

15 depression.

~ 38, A method of constructing an inhaler for
dispensing powder stored in the blistér of a blister pack
from an outlet of the inhaler, the method comprising:
providing an inhalation channel through the inhaler

20 in fluid communication with the outlet; and

providing an inlet in the inhaler in fluid
communication with the inhalation channel and for insertion
into a blistexr such that inhalation through the inhaler
will draw powder from the blister through the inlet and

25 inhalation channel and out of the outlet.

39, ° A method according to claim 38 further

comprising:
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as,| bl i ster pack which includes at |east one blister and
pri“m‘mﬁﬁmumﬁuﬁection frombeing inserted too far into the at | east
one’ s present invention also further provides an inhaler for
adm ni stering dry powder, conprising: a blister pack including a plurality
of blisters each containing a dose of powder containing nedi canent, each
bltster conpri wowy4e8mup- shaped portion containing a dose of 144
contai ning nedicanment, an elongate section extending axially fromthe
cup-shaped portion for guiding the inlet segcfion of a suction tube
thereinto and a covering filmsealing the dose of powder containing

medi cament in the cuppshapithger suppoatdunsepavat) Nfod NupptrtihaPedeporti on
fromthe el ongate section; and a suction tube having an inlet at one end

and an outlet hiiswer@ack &Id, the suction tube including an inlet

section at the one end and an i nhal ati on channel grovi ding fluid .
communi cati on bet weerPIHE iM% ina et ABPBATT ettty VP FRsRECtive guide

portions (L) for each blister of a supported blister pack
5 for guiding said inlet (19,20) into a respective blister.
'40. A method of transferring powder from a blister
to the outlet of a device, the device having an inlet (19)
connected to the outlet by means of a channel {(31), the
method comprising:
10 inserting the inlet (19) into the blister (8); and
drawing air out of the outlet so as to form an air
stream into the inlet (19) anda through the device, the
airstream picking up powder from the blister (8) and
carrying it through the channel ({31) to the outlet.
i5s 41. A method of constructing an inhaler for
dispensing powder from a blister pack, in which doses of
powder are individually stored in blisters (8) sealed by a
thin film cover (14’), through a channel (31) of the
inhaler, the method comprising:
20 providing a suction tube (19) for insertion into a
blister (8);
providing a channel inlet in an end of the suction
tube (19); and
providing a cutter (20) around only part of the
25._channel inlet such that upon insertion of the suction tube
{13) into a blister {8), the cutter (20) cuts the film

cover (14’) around only part of the channel inlet so as to

T




- 24 - powder is in use drawn on inhalation by a user, wherein the
.inlet sectionis configured for insertion into the elongate section and
correspondi ng cup-shaped portion of a respective one of the blisters of
the blister pack, the cross-section of the elongate sections correspondi ng
to the cross-section of at least a part of the inlet section of the
saction tube wogtmostéhat on insertion of the inlet section offCEFEIHYAH on
tube into the elongate sections the inlet section of i '

gui ded into the correspondi ng cup-shadeégp[tion. By |
_bI i ster w!th an el ongat e section the suction tube is aﬁm‘i ‘lwngm Mm
-inserted intedhe Hldstt &i9m firap (14). iy S *

M s

42. A method of transferring powder from a blister
(8) sealed by a thin film cover (14‘') through a channel of
a device having a suction tube (19), a channel inlet being
S provided in an end of the suction tube (19) and a cutter
(20) being provided around only part of the channel inlet,
the method comprising:
inserting the suction tube (19) into the blister (8}
such that the cutter (20) cuts the film cover (14‘) around
10 only part of the channel inlet so as to form a cut film
flap (14’); and
drawing air through the channel so as to form an air
stream to pick up powder from the blister (8).
43. A method of constructing an inhaler for
15 dispensing powder from the blister of a blister pack,
through a channel of the inhaler,'the method comprising:
providing a suction tube {19) for insertion into a
blister (8}; |
providing a channel inlet in an end of the suction
20 tube (19); and
providing at least one inlet passage (29) extending
between a passage inlet (29‘) at a position along the
length of the suction tube (19) and a passage outlet
adjacent the channel inlet, such that, with the end
25 inserted into the bliéter {8), the inlet passage (29f
provides fluid connection between the blister (8) and a

space above the blister (8).
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Furthernore, since the suction tube is positively guided, o
‘b ster, the user has a feeling of confidence when usi ng”!“‘?ﬂ'!{ﬂii H“m
Preferably, the length of the elongate sections is greate Halay h

of the blisters of the blister pack. Preferably, the inlet section of the
suction tube and the elongate sections are configured such that the inlet
stction of tMON@8I60n t ube can only be inserted into the e®&H Z144
sections in one relative orientation. More preferably, the cross-section
of the inlet section of the suction tubg,apd the cross-section of the
~elongate sections is rotationally asymetric.

44, A method of transferring powder from a blister
through a channel of a device having a suction tube (19),
and end of the suction tube (19) being provided with a
channel inlet, the suction tube {(19) being provided with at
5 least one inlet passage (23) extending between a passage
inlet (29’) at a position along the length of the suction
tube (19) and a passage cutlet adjacent the channel inlet,
the method coﬁprising:
insertihg the suction tube (19) into the blister (8]
10 such that, with the end ip the blister (8), the inlet
passage (29) provides fluid connection between the blister
(8) and a space above the blister; and
drawing aixr through the channel so as to draw air in
the passage inlet (29’), through the inlet passage (29) and
15 out of the passage outlet into the blister (&) and form an

air stream picking up powder from the blister (8).
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- 25 - Preferably, the inlet section of the suction tube includes a
cutter having a cutting edge for cutting the covering film sealing the
cup-shaped portion of a blister of the blister pack. More preferably,
the cutter is located around only a part of the inlet of the suction tube
such t hat upon Lon of the inlet section of the suction e intg the.
cup- shaped por?d&g?{%%f a blister of the blister pack the cutt@H’gﬁ?@”ﬁﬁe
covering filmsealing the cup-shaped pojt,on such as to | eave a single

cut filmflap. Yet nore preferably, the/fcudting edge of the cutter is.

~di sposed at the outer peripheral surface of the inlet section of the

suction tube su the inlet section-of the suction tube is
i nserted into th d portion of a : _

15 16 4 5 3 3
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‘blister of the blister pack the cutter first cuts the covering film
"seal ing the cup-shaped portion and then the inner peripheral surface of
the inlet section of the suction tube pushes the cut filmflap into the
cup-shaped portion. Preferably, the cutter conprises a plurality of
axi ally- extending bl ades, each having cutting edges, separ ﬂw&%m
axially- extendﬂﬂﬁmg Preferably the inlet section of t éfsuc |gﬁ t ube
includes at |east one passageway for providing fluid conmuni cation
bet ween the cup-shaped portion of a b||3 }3of the blister

- 26 - pack and a space above the cup-Shaped portion of the blister
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when the inlet section of the suction tube is inserted in the cup-shaped

“portion of the blister. In one enbodi nent the at | east one passageway

conprises an open channel in the outer peripheral surface of the inlet

section of the suction tube, the at | east one passageway having one end

| ocated at a position along the length of the inlet section of the suction

tube and the oVREMWIY | ocated adjacent the inlet of the suct§

Preferably, the other end of the at |east one passageway is | ocated _

adj acent the cutter. I n one preferred;izﬁqﬁinent the other end of the at

| east one passageway is |ocated at one tYe gaps. I n anot her preferred

" enbodi nent the other epgd of the at | east one passageway is |ocated between
adj acent gaps.ﬂ’:ln an@¥her enbodi nent the at | east one passageway

conprises a :
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conduit in the inlet section of the suction tube, the at |east one
passageway having an inlet |ocated at a position along the |length of the
inlet section of the suction tube and an outlet |ocated adjacent the inlet

of the suction tube. Preferably, the outlet of the at |east one
passageway is _|ocated adjacent the cutter.

- %27 - I n PP Perred enbodi ment the outlet of the at | @ETEPIMII44
passageway is |ocated at one of the gaps. I n anot her preferred enbodi nent

the outlet of the at |east one passage\/\4y/1§ | ocat ed between adj acent

N 7723/

91 3] 24 22
26 \ | / 26
29 N\ 29
23

23

19
28

%7/ / Y\
29 20 28 26 29 28
hig. 44

17—

LTI

This Sheet Has Been Reilaced "

18\\ 31

-~
32 32
21 21 33 14 Y
14 19 =N 29 '
6 — ] — [« /l/(—s
I I 1 FTIT I — 6
7 = e 2

o\ .,

TSI TR TR U St R R LN e et i et e e A e e LT T - B T T




Preferably, the suction tube includes at |east one passageway providing
fluid conmuni cati on between the inhal ation channel and the atnobsphere

t hrough whi ch supplenentary air is in use drawn into the inhalation
channel on inhalation by.a user. Preferably, the inlet section of the
suction tube in&kﬂﬁﬁﬁﬁﬁ radi al | y- extendi ng nenber defining a shoulder at a
pr &det ermi ned a tance formthe distal end thereof, the FA721e4
bei ng configured so as in use to abut the blister pack and prevent the
inlet section of the suction tube from q$yhgéinserted too far into the
cup-shaped portion of a blister of the bffst¥er pack. Preferably, the
I nhal er further—conprises a nenber connecting the suction tube to the
blister pac%nin\§£der to prevent the suctifin tube and the blister pack

from bei ng segpar | from__onémnot her. The pr I nvention s t
further provides dAlister
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pack including a plurality of blisters each containing a dose of powder

-cont ai ni ng nmedi canent, each blister conprising a

- 28 - cup-shaped portion containing a dose of powder containing

. medi canent, an el ongate section extending axially fromthe cup-shaped

portion: for guiding the inlet section of a suction tube thereinto and a

- covering fil m PVt he dose of powder containi ng nedi caneRETERIVAZI4
cup-shaped portion and separating the cup-shaped portion fromthe el ongate.
section. Preferably, the |length of theﬁg ate sections is greater than
the wwdth of the blisters.
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Preferably, the elongate sections are configured such that an inlet
section of a suction tube can only be inserted thereinto in one relative
orientation. More preferably, the cross-section of the elongate sections
is rotationally asymetric. Medi canments suitable for adm nistration by

t he présent inventi are any which may be delivered by inh |

incl ude for efﬁﬂﬁ?@mﬁgrr]2-adrenoreceptor agoni sts, for exaﬁ%?%#ﬂpmﬁag

sal butanol, terbutaline, rimterol, fenq} ?k, reproterol, adrenaline,
pirbuterol, isoprenaline, orciprenaline Zh ol terol, sal neterol
formoterol, clenbuterol, procaterol, broxaterol, picuneterol, TA-2005,

" mabut erol an Lke d their pharmacol ogically acceptable esters and
salts; antic ' gilsuonchodi | ators, for exanple, ipratropium bromn.de
and the
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- 29 - |'i ke; glucocorticosteroids, for exanple, beclonethasone,
fluticasene, budesonide, tipredane, dexanethasone, betanethasone,

fl uoci nol one, triantinol one acetonide, nonmetasone and the |ike, and their
pharmacol ogi cally acceptable esters and salts; antiallergic nmedicanents,
for exanple, sodiumcronoglycate and nedocrom | sodiun expectorants;
micol ytics; an™MMP%08% nes; cycl ooxygenase inhibitors; |eukoRFIERE02144
synthesis inhibitors; |eukotriene .antagonists; phospholipase-A2 (PLA2)
inhibitors; platelet aggregating factor 5) ant agoni sts and

prophyl actics of asthma; antiarrhythmc dicanents; tranquilisers;
"cardiac glycosides; hornones; antihypertensive nedi canents;
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anti di abetic nedi canents; antiparasitic nedi canments; anticancer

medi canents; sedatives; anal gesic nedi canents; antibiotics; antirheumatic
medi canent s; i mmunot herapi es; antifungal nedi canents; antihypotension

medi canents; vaccines; antiviral medi canents; proteins; polypeptides and

peptides, for e pepti de hornones and grow h factors; pol ypeptide
vacci nes; enzyn@ggm)é%rphi nes; |ipoproteins and pol ypepti des"‘?'ly A i n

t he bl ood coagul ati on cascade; vit.am ns; ﬁot hers, for exanple, cell
9 r radi cal scavengers and

surface receptor blockers, antioxidants
organic salts of N N -diacetylcystine.
2 30 -
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Preferred enbodi nents of the present invention will now be described
her ei nbel ow by way of exanple only with reference to the acconpanying

drawi ngs, in which: Figure 1 illustrates a perspective view of an inhaler
in accordance with a first enbodi ment of the present invention; Fi gures
2 to 4 illustrate respectively top, end and side views of the support unit

of Y he inhal er WO FigeRée 1; Figures 5 and 6 illustrate in enWE@G@ﬁm@@&le
orthogonal side views of the suction tube of the inhaler of Figure 1;

Figure 7 illustrates in enlarged scale alﬁzﬂ ntal sectional view (along’
section I-1 in Figure 6) of the suction e of the inhaler of Figure 1,
Figure 8 illustrates in enlarged scale a top view of the upper, nouthpiece

end of the suction tube of the inhaler of Figure 1;

_Kig:2l1 |
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Figure 9 illustrates in enlarged scale a bottomview of the |ower end of

the suction tube of the inhaler of Figure 1 Figure 10 illustrates in
enl arged scale the view of Figure 9; -
31 - Figure 11 illustrates in enlarged scale a vertical sectional view
(along section II-11 in Figure 6) of the suction tube of the inhaler of
Figure 1; Fi Qv 9740876 | | ustrates in enlarged scale a verti calPCTERPTHIH
view (along section III-111 in Figure 5‘ of E?e suction tube of the
i nhal er of Figure 1;
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Figure 13 illustrates in enlarged scale a vertical sectional view (along
section IV-IVin Figure 1) of the inhaler of Figure 1, illustrated in use
with a blister pack contained in the support unit; Figure 14 illustrates
in enlarged scale a fragnmentary vertical sectional view (along section
V-1V in Figure 1) of the inhaler of Figure 1, illustrated in use wth a
blisster pack cO¥R%W498¥ in t he support unit; Fi gure 15 il | usPCHERSQ2iM4
enl arged scale a fragnentary vertical sed®/i3nal view (along section V-V in
Figure 1) of the inhaler of Figure 1, illustrated in use with a blister
pack contained in the support unit; Figure 16 illustrates a fragnmentary
top view of a nodified support unit for the inhaler of Figure 1,
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Figure 17 illustrates in enlarged scale a bottomview of the |ower end of
a' nodi fied suction tube for the inhaler of Figure 1, Fi gure 18
illustrates in enlarged scale a fragnmentary vertical sectional view (along
section VI-VI in Figure 17 and corresponding to section IV-1V in Figure 1)
of the suction tube of Figure 17 and the support unit of the inhaler of

Fidure 1, illustWVad¥®87¢ use with a blister pack contained in PCRERTOMSSt
unit; Figure 19 illustrates a blister pack for the inhaler of Figure 1;
Figure 20 illustrates a perspective vi ew]q}/drﬁi nhal er in -
' S
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accordance with a second enbodi nent of the present invention; Fi gure 21
illustrates a perspective view of a support unit for the inhaler of Figure
20; Figure 22 illustrates in enlarged scale a fragnmentary vertical :
sectional view (alone section VII-VII in Figure 21) of the support unit of
Figure 21; Figure 23 illustrates in enlarged scale a fragnentary top

vi ew of the support unit of Figure 21,

- 338 - Figure 24 illustrates in enlarged bcale a fragmentary top view
of a nodified support unit for the inhaler of Figure 20;

INHALER

The present invention relates to an inhaler, more
particularly an inhaler for administering dry powder, a
support unit for an inhaler and a suction tube for an

inhaler.

It is known in the treatment of respiratory conditions such
as asthma to provide certain medicaments in the form of dry

powder for inhalation.

It is also known to provide individual doses of such powders
in the blisters of a blister pack. With such blister packs,
however, either the user has manually to peel away the
covering film from an individual blister to access the dose
of powder or a complex device is required for rupturing the
covering film or the cup-shaped portion of an individual
blister. Where the user has manually to peel away the
covering film, the task of finding the edge of the covering
film and peeling the same away without spilling any of the
powder contained therein can be difficult for some'patients,
particularly the young, the elderly or those.actually
experiencing an asthma éttack. On the other hand, known
devices for automatically rupturing a blister afe complex and
therefore costly to produce. Indeed, such known devices for
rupturing the covering film or the cup-shaped portion of an
individual blister can lead to parts of the covering film or

the cup-shaped portion becoming detached, with the associated
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Figure 25 illustrates in enlarged scale a fragnentary vertical sectional

view (al ong section VIII-VIIl in Figure 24) of the support unit of Figure
24, Figure 26 illustrates a top view of a further nodified blister pack
for the inhaler of Figure 1; Figure 27 illustrates in enlarged scale a

fragmentary top view of the blister pack of Figure 26; Fi gure 28
illustrates in enlarged scale a fragmentar_yt2 vertical sectional view (along
r

section I X-1X in Figure 27) of a nodified ay for the support unit of the

i nhal er of Figure 1, illustrated with the blister pack of Figure 26
| ocated thereon; and Figure 29 illustrates a top view of a yet further
nodi fied Dblistiek pfckHage thertahae igoinkajee 1Furthermore, it has

proved extremely difficult to rupture the covering film or
the cup—shapéd portion of a blister in such a way as to
ensure that all of the powder is removed from the blister or
at least that a consistent proportion of the powder is

removed.

US-A-2549303 discloses an inhaler for administering dry
powder containing medicament. - The inhaler comprises a
cartridge which includes a compartment which has a rupturable
wall and contains dry powder containing medicament and a
suction tube one end of which includes a frusto-conical
extension for fupturing the rupturable wall of the cartridge
and the other end of which is adapted for insertion into a

respiratory orifice through which a user inhales.

WO-2-96/09085 discloses a device for aerosolizing dry powder
containing medicament contained in a blister. The device
comprises a dispersion chamber from which dry powder when
dispersed is inhaled by a user, a feed tube assembly one end
of which is in fluid communication with the dispersion
chamber and the other end of which includes a piercing
mechanism for rupturing the covering f£film of a blister, a
feed tube through which powder is drawn from the blister énd
at least one air flow channel through which fluidizing air is
drawn into the blister, and a pressurized gas source for
delivering a high pressure gas to the feed tube assembly by

means of which the powder in the blister is drawn into the
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Figures 1 to 16 illustrate an inhaler or conmponents thereof in accordance
with a first enbodi nent of the present invention. The i nhal er conprises
a support unit V for supporting a blister pack B and a suction tube S. In
a preferred - 34 - enbodi nment,*a
protective cover nmay be provided for the support unit V. The support
unit V, in this enbodi nent a container, hoyses a blister pack B, such as
illustrated in Figure 19, the respective blisters 8 of which each contain
a dose of powder :

dispersion chamber. The feed tube assembly is configured
such that the high pressure gas draws fluidizing air through
the at least one air flow channel into the blister where the
powder contained therein is entrained and then through the

feed tube into the dispersion chamber.

It is an aim of the present invention to provide an improved

inhaler.

The present invention provides an inhaler for administering

dry powder, comprising: a suction tube having an inlet at one

end and an outlet at the other end, the suction tube
including at the one end an inlet section configured for
insertion into a blister containing a dose of powder
containing medicament and an inhalation channel providing
fluid communication between the inlet and the outlet through
which powder is in use drawn on inhalation by a user; and a
support unit for supporting a blister pack having a
substantially planar surface with a plurality of blisters
formed therein, the support unit including a guide wall
adjacent which the substantially planar surface of the
blister pack is in use disposed, the guide wall including a
plurality of apertures acting as guide portions in alignment
with respective blisters of the blister pack, each aperture
being for guiding the inlet section of the suction tube into
a respective blister of the blister pack and supporting the

suction tube when so guided.
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cont ai ni ng nmedi canent 9. The support unit V includes an array of apertures
15 whi ch provide guide portions corresponding respectively to the array of
blisters 8 in the blister pack B. The support unit Vis typically of a
size simlar to a tissue or cigarette pack. The suction tube Sis
preferably of a |l ength which corresponds approximately to the small finger
of an adult human hand. In use, one end segtion 19 providing an inlet, an
inlet section, of the suction tube Sis inserted into one of the apertures.
15 and pushed down so as to rupture the covering film14' of the blister 8
t her ebeneat h. As will be described hereinbelow, the suction tube S

i'ncl udes an irhhal, atthen pefesens  i3vert idn exteEnBedbesnethsher iwheth $ection
19 providing an_inlet and an outlet section 17 providing an outlet and
acting as a nBBLRHIEELY THIPLanith catiyftet Bleciebat 19elyiskew edosht boathe
ggmgfr 8, WngR.3 U i &% WYY NR OWLELRER QOPedl LhE fgse of

removing powder from a blister.

Furthermore, since the suction tube is a component separate
from the blister pack, advantageously the suction tube can be
easily cleaned as and when required. Indeed, the suction
tube can be cleaned in any way, including total immersion in
water, without there being any risk of contaminating or
interfering with the operation of the inhaler. This is in
contrast with known devices for automatically rupturing the
covering f£ilm of a blister, where, even if the powder for
administration is sealed in blisters, residual powder which
has accumulated in other, particularly more complicated,
parts of the device may not be fully removed and may
interfere with the correct operation of the device after

being dampened through a washing operation.

In one embodiment the support unit is a container within

which the blister pack is in use housed.

Preferably, the support unit includes a support member
including a plurality of cavities for receiving respective
blisters of the blister pack, the cavities having the same
arrangement as the apertures in the guide wall such that in
use the blisters of the blister pack oppose the respective

apertures.




“containing medicanent 9 in the blister 8 is drawn through the inhalation

channel 31. As will be apparent, successive doses of powder containing
medi canent 9 are obtai ned by - 35 -
successively inserting the suction tube S into an aperture 15
corresponding to a previously unused blister 8. In this enbodi ment the

support unit V includes a chanber 34 in which the suction tube Sis stored
when not in use. The chanber 34 is closed by a lid 33 which is hinged
about a pair of opposing hinge pins 35. The closing joint of the lid 33

Is obliquely directed so as to maxi m se the surface area of

More preferably, the support member is adapted to be
slideable relative to thé guide wall so as to allow loading

and unloading of blister packs.

In ancother embodiment the support unit includes holding means
for holding the substantially planar surface of the blister

pack adjacent the guide wall.

Preferably, the holding means comprises C-shaped lips for

slideably receiving the blister pack.
Preferably, the apertures are cdefined by elongate sections.

More preferably, the length of the elongate sections is

greater than the width of the blisters of the blister pack.

Preferably, the support unit includes one or more projections
or recesses of predetermined size and position such that the
support unit can only receive blister packs with

corresponding recesses or projections.

More preferably, the one or more projections or recesses are
sized and positioned such that the support unit can only

receive blister packs in one relative orientation.

Preferably, the inlet section of the suction tube and each of

the apertures are configured such that the inlet section of




the gripping portion on the lid 33. The closing joint is preferably at an
angl e of 45[err] with respect to the planar extent of the support unit V.
Q her arrangenments are, of course, possible. For instance, the suction
tube S could be inserted axially into an opening in the side of the
support unit V. In any arrangenment an el ongate brush could be provided
~onto which the suction tube Sis fitted. In_this way, whenever the suction
tube S is stored, the suction tube S is not° only held in place by virtue
of the brush extending through the inhalation channel 31, but is also

cl eaned. Indeed, as the suction tube Sis pulled off the brush, the

suction tube %Hes siledind tub@dtahedbylPprber ih8ersed thhdudhPh@leeidRd tures
enbodi ment, in order to prevent the suction tube S and the support unit V
from bei ng separ &nedl kel oiiee deiegtabien-t he suction tube S can be
attached to the support wunit V by a nenber, such as a cord, particularly a
very fine |light cord-like nmenber. In a particularly preferred

More preferably, the cross-section of the inlet section of
the suction tube and the cross-section of each of the

apertures is rotationally asymmetric.

Yet more preferably, each of the apertures is generally

circular in shape with at least one radial extension.

Still more preferably, a plurality of the apertures- are

linked by at least one radial extension.

Preferably, the support unit includes a holder for holding

the suction tube when not in use.

More preferably, the holder comprises a chamber with a hinged

lid.

Preferably, the inlet section of the suction tube includes a
cutter having a cutting edge for cutting a covering film of a

blister of the blister pack.

By providing the suction tube with a cutter the covering film
of a blister is only cut when the suction tube is inserted
into the blister. In this way, spillage as may occur when
handling a blister pack with an open blister containing

powder can be avoided.
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enbodi nent the inhaler can include a sprung nechani sm by neans of which
the nmenber can be automatically retracted back

- 36 - into one or other of the suction tube S and the support unit V.
For exanple, the nmember could be wound around a roller which unw nds
against a relatively gentle resilient force. The blister pack B to be
used in the inhaler of this enbodinment is, preferably of the kind as
illustrated in Figure 19. The blister pack B conprises a generally planar
thin sheet 11 having a plurality of cup-shaped portions or depressions 10
formed therein each containing a dose of powder containing nmedi cament 9.
‘The blister pack B further

More preferably} the cutter is located arbund only a part of
the inlet of the suction tube such that uporn insertion of the
inlet section bf the suction tube into a blister of the
blister pack the cutter cuts the covering film of the blister

such as to leave a single cut film flap.

In this way, the covering film of a blister is never cut free

and thus cannot be inhaled by a user.

Yet'more preferably, the cutting edge of the cutter is
disposed at the outer peripheral surface of the inlet section
of the suction tube such that when the inlet section of the
suction tube is_inserted into a blister of the blister pack
the cutter first éuts the covering film of the blister and
then the imner peripheral surface of the iniet section of the

suction tube pushes the cut film flap into the blister.

Preferably, the cutter comprises a plurality of axially-
extending blades, each having cutting edges, separated by

axially-extending gaps.

Such a cutter arrangement ensures that an air flow path

" exists between a blister and the inlet of the suction tube
since air can always flow through the axially-extending gaps.
Furthermore, by virtue 6f the relationship between the blades
and the gaps, the covering film will tear to bridge the gaps

between the blades.
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conprises a thin film 14, such as a foil, preferably of alumnium which
covers the openings to the cup-shaped portions 10 and thereby seals the
doses of powder containing nedicanent 9 in the cup-shaped portions 10 to

provide blisters 8. As described hereinabove, a blister pack Bis

| ocated in the support unit V such that individual blisters 8 are
positioned directly beneath respective apgrtures 15. In this enbodi nent
the support unit V includes a substantially planar guide wall 6 against

whi ch the substantially planar surface of the blister pack B is disposed.
The guide wall 6 includes the plurality of apertures 15 which provide the
‘gui de portions that guide the inlet section 19 of the suction tube Sinto
respective blisters 8 in such a manner that the suction tube S cannot tilt
relative to Phefeuppdnt, whd Mlekheaperdruret tHd smytiakettbe fncludbks at
frames surrounding the blisters 8. In this_enbodi nent, however, the under
surface of tﬁgaagiage passageway for providing fluid communication
between a blister of the blister pack and a space above the
blister when the inlet section of the suction tube is

inserted in the blister.

In this way, powder may be assuredly drawn from a blister
since an air flow path is provided to the blister. 1In
particular, by providing air £low paths at the outer
periphery of a blister powder is more completely removed from

the blister.

In one embodiment the at least one passageway comprises an
open channel in the.outer peripheral surface of the inlet
section of the suction tube, the at least one passageway
having one end located at a position along the length of the
inlet section of the suction tube and the other end located

adjacent the inlet of the suction tube.

Preferably, the other end of the at least one passageway is

located adjacent the cutter.

In one preferred embodiment the other end of the at least one

passageway is located at one of the gaps.

In another preferred embodiment the other end of the at least

one passageway 1is located between adjacent gaps.
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- 37 - wall 6 is provided with elongate ribs 6', which, as illustrated
in Figure 13, space the blister pack B fromthe under surface of the guide
wal |l 6. The elongate ribs 6' are |ocated between adjacent rows of
apertures 15 and extend across the width of the support unit V. The

el ongate ribs 6' act to hold a blister pack B securely with respect -to the
guide wall 6 and a supporting tray 3 as W lyl be described hereinbelow By
provi di ng a space between the substantially planar surface of the blister
pack B and the guide wall 6 a good flow of air around and into the
cup-shaped portion 10 of any particular blister 8 is ensured.

In another embodiment the at least one passageway comprises a
conduit in the inlet section of the suction tube, the at
least one passageway having an inlet located at a position
along the length of the inlet section of the suction tube and

an outlet located adjacent the inlet of the suction tube.

Preferably, the outlet of the at least one passageway is

located adjacent the cutter.

In one preferred embodiment the outlet of the at least one

passageway is located at one of the gaps.

In another preferred embodiment the outlet of the at least

one passageway is located between adjacent gaps.

Preferably, the suction tube includes at least one passageway
providing f£luid communication between the inhalation channel
and the atmosphere through which supplementary air is in use

drawn into the inhalation channel on inhalation by the user.

Preferably, the inlet section of the suction tube includes a
radiaily-extending member defining a shoulder at a
predetermined axial distance form the distal end thereof, the
shoulder being configured so as in use to abut the blister
pack and prevent the inlet section of the suction tube from

being inserted too far into a blister of the blister pack.
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As in this enbodi nent, the support unit Vis preferably configured to
allow the blister pack B to be replaced, such that one support unit V nmay
be used with successive blister packs B as each is exhausted. It is
possible to provide nmany different nechanisns for |oading and unl oading a
blister pack B to and fromthe support unit V, such as by providing a

hi nged back part. In this enbodi nent the-sgﬁport unit V includes a
slideable tray 3. The tray 3 is slideablée i1 and out of one end of the
support unit V and is preferably provided with a plurality of depressions
or cavities 12 having the same arrangenent as the blisters 8 in the

blister packpBerkRabllhyS Wl itfhR1Rld FAtHRAECk FudBdsde 4 ahsmodt Océﬂﬁecgiilq%

3 when wi thdrawn and securely located thereto such that when the tray

i nserted backthat sutheéocauppdnet tnitheV stuppodd iwstier siB ardexors estéyenti gned
with the apertures 15 in the %yide wal | 6 of the support unit V. The
cavities 12 sSuction tube and the support unit from being separated from

one another.

The present invention also extends to the above-described

inhaler in combination with a blister pack.

The present invention also provides a support unit for
supporting a blister pack having a substantially planar
surface with a plurality of blisters formed therein, the
support unit including a guide wall adjacent which the
substantially planar surface of the blister pack is in use
disposed, the guide wall including a plurality of apertures
acting as guide portions in alignment with respective
blisters of the blister pack, each aperture being for guiding
the inlet section of a suction tube into a respective blister
of the blister pack and supporting the suction tube wheﬁ Je!

guided.

In one embodiment the support unit is a container within

which the blister pack is in use housed.

Preferably, the support unit includes a support member
incluéing a plurality of cavities for receiving respective
blisters of the blister pack, the cavities having the same

arrangement as the apertures in the guide wall such that in
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- 38 - correspond, at least in outline, to the cup-shaped portions 10
of the blisters 8 in the blister pack B, which, as illustrated, are
cylindrical in the region adjacent the covering film14'. The cavities 12
define a crater-like structure ordered in the formof criss-crossing rows,
with partition walls 13 supporting the blister pack B. In this

enbodi nent, in order to facilitate renoval qof the tray 3, the tray 3 is
provided with a tab or handle 4 which protrudes into a recess 5 in the
guide wall 6. As illustrated, the recess 5 is forned in one short side of
the guide wall 6 w thout any overhang. In a preferred enbodi nent the tray

3 is provided;gd tthad wetstetd SECthe BDEsSS8FBphlkt Bgpbeadete respective

apercures.

More preferably, the support member is adapted to be
slideable relative to the guide wall to allow loading and

unloading of blister packs.

In another embodiment the support unit includes holding means
for holding the substantially planar surface of the blister

pack adjacent the guide wall.

Preferably, the holding means comprises C-shaped lips for

slideably receiving the blister pack.
Preferably, the apertures are defined by elongate sections.

More preferably, the length of the elongate sections is

greater than the width of the blisters of the blister pack.

Preferably, the support unit includes one or more projections
or recesses of predetermined size and position so as to be
able to receive only blister packs with corresponding

recesses Or projections.
More preferably, the one or more projections or recesses are

sized and positioned such that blister packs can only be

received in one relative orientation.
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position. The catch nmay be provided nerely as a detent on the tray 3 or as
part of the handle 4, such that the tray 3 is only rel eased when the user

deflects the handle 4 in sone way. As illustrated, in order to enable the
tray 3 to be slid in and out of the support unit V, the support unit V..
I ncl udes guides 7 having a generally C shaped profile. As described” ..
her ei nabove and best illustrated by the craoss- sections of Figures 11 and

12, the suction tube S generally conpri’s an el ongate body having an
inlet section 19 providing an inlet at one end, an outlet section 17
providing an outlet and acting as a nout hpiece at the other end and an

“inhal ation clpafelradlyor ek nee fine ch pe§at soRohet waeRa her Hrel: angd
the outlet. In this enbodi nent the outlet section 17 of the suction tube S
i s general | yiotac isecdtigpe,of wheswasiometiiné ecaseohilpnbé9 insegerer alHnough

circular in shape. . o . .
' the apertures in one relative orierntation.

More preferably, the cross-section of each of the apertures

is rotatiornally asymmetric.

Yet more preferably, each of the apertures is generall

circular in shape with at least one radial extension.

Still more preferably, a plurality of the apertures are

linked by at least one radial extension.

Preferably, the support unit includes a holder for holding a

suction tube.

More preferably, the holder comprises a chamber with a hinged

lid.

The present invention also extends to the above-described

support unit in combination with a blister pack.

The present invention further provides an inhaler for
administering dry powder, comprising: a suction tube having
an inlet at one end and an outlet at the other end, the
suction tube including at the one end an inlet section
configured for insertion into a blister containing a dose of

powder containing medicament and an inhalation channel
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- 39 - As wi Il becone apparent, this configuration is not essential,

but is advantageous. In particular, a flattened oval section 1is nore
confortable in the nouth than a circular section. Furthernore, by shaping
the inhal ation channel 31 so as to flare outwardly fromthe inlet to the
outlet, a higher velocity air flowis achieved at the inlet, thereby. ..’
I nproving both the renoval of the dose of powder containing nedicament 9
fromthe blister 8 and the deaggl onerati onldf that powder. As

il lustrated, despite the inhalation channel 31 being tapered, the outer
shape of the suction tube Sis generally oval along nost of the | ength

'f)][‘e[ ﬁgféu?éel B2SL 1 P A WA 2 U S HL O,LSE PRUTSA1BE YRRE pgur face

outlet thrcugh which powder is in use drawn on inhalation by
a user; and a support unit for supporting a blister pack
having a substantially planar surface with a plurality of
blisters formed therein, the support unit including a guide
wall adjacent which the substantially planar surface of the
blister pack is in use disposed, the guide wall including a
plurality of apertures acting as guicde portions in alignment
with respective blisters of the blister pack, each aperture
being for guiding the inlet section of the suction tube into
a respective blister of the blister pack and supporting the
suction tube when so guided; wherein the inlet section of the
suction tube and each of the apertﬁres are configured such
that the inlet section of the'suction tube.can only be

inserted through the apertures in one relative orientation.

In orne embodiment the support unit is a container within

which the blister pack is in use housed.

Preferably, the support unit includes a support member
including a plurality of cavities for receiving respective
blisters of the blister pack, the cavities having the same
arrangement as the apertures in the guide wall such that in
use the blisters of the blister pack oppose the respective

apertures.
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wall 6. The flats of the oval provide surfaces which can be gripped by the
fingers of a user. In this enbodinent, in order to nmaintain the oval

shape, ribs 18 are provided down the length of the suction tube S. The--
provision of the ribs 18 is preferred in allowing for the suction tube-§
to be gripped securely by a user. A secure grip i s necessary since some
force has to be applied to the suction tgbﬁ S on insertion into an
aperture 15 in order to rupture the cover'ﬁg"filn114' seal i ng the opening
to the cup-shaped portion 10 of the respective blister 8. In this

enbodi ment, as illustrated, axially at the bottomof the plurality of ribs

18, and just myial pyedbewdlihe tHoWgeior 2 henldtd Sustddipddde: S bacl udes
passageways 32 in fluid conmunication with the inhalation channel 31. The
slideable relative to the guide wall so as to allow loading

- and unloading of blister packs.

In another embodiment the support unit includes holding means
for holding the substantially planar surface of the blister

pack adjacent the guide wall.

Preferably, the holding means comprises C-shaped lips for

slideably receiving the blister pack.
Preferably, the apertures are defined by elongate sections.

More preferably, the length of the elongate sections is

greater than the width of the blisters of the blister pack.

Preferably, the support unit includes one or more projections
or recesses of predetermined size and position such that the
support unit can only receive blister packs with

corresponding recesses or projections.

More preferably, the one or more projections or recesses are
sized and positioned such that the support unit can only
receive blister packs in one relative orientation.
Preferably, the cross-section of the inlet section of the
suction tube and the cross-section of each of the apertures

is rotationally asymmetric.
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- 40 - passageways 32, in this enbodinent transversely directed to the
| ongi tudinal axis of the suction tube S, provide supplenentary air flow
pat hs which allow supplenmentary air to be drawn into the inhalation
channel 31 and mix with the air and powder mi xture drawn through the

I nhal ati on channel 31 fromthe blister 8 The provision of such

suppl enentary passageways 32 provides that for each unit volune of air

i nhal ed the user inhales a reduced anount‘p&ﬁbé? cont ai ning nedi canent .
Furthernore, the action of the supplenentary air mxing with the air and
powder m xture flow ng through the inhalation channel 31 induces

turbul ence and assists in the deaggloneration of that powder. This effect
i s enhanced by the inhalation channel 31 being tapered as descri bed

her ei nabove. Pmeter phiefertdid \¢r eseis et ithe tddpébeures is generally circular

in shape with at least one radial extension.

Yet more preferably, a plurality of the apertures are linked

by at least one radial extension.

Preferably, the support unit includes a holder for holding

the suction tube when not in use.

More preferably, the holder comprises a chamber with a hinged
lid.

Preferably, the inlet section of the suction tube includes a
cutter having a cutting edge for cutting a covering film of a

blister of the blister pack.

More preferably, the cutter is located around only a part of
lthe inlet of the suction tube such that upon insertion of the
inlet section of the suction tube into a blister of the
blister pack the cutter cuts the'covering film of the blister

such as to leave a single cut film flap.

Yet more preferably, the cutting edge of the cutter is
disposed at the outer peripheral surface of the inlet section
of the suctipn tube such that when the inlet section of the
suction tube is inserted into a blister of the blister pack

the cutter first cuts the covering film of the blister and
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passageways 32 together correspond approxinmately to the «circular
cross-section of the inhalation channel 31 in the inlet section 19 of the
suction tube S. As descri bed herei nabove, the passageways 32 are | ocated
adj acent the shoulder 21. The location of the passageways 32 in this -
position is advantageous since, when the inlet section 19 of t-he sucti-on
tube Sis inserted into an aperture 15, th presence of the adjacent guide
wall 6 ensures that it is al nost inpossi61e’Tor a user accidentally to

bl ock the supplenentary passageways 32 with his or her fingers. In this
enbodi nent, as best illustrated in Figures 11 and 12, the inlet section 19

"of the sucti pRehUBBReSinp@UERS-idheral surface of the inlet section of the

sucticn zTube pushes the cut film flap into the blister.

Preferably, the cutter comprises a plurality of axially-
extending blades, each having cutting edges, separated by

axially-extending gaps.

Preferably, the inlet section of the suction tube includes at
least one passageway for providing fluid communication
between a blister of the blister pack and a space above the
blister when the inlet section of the suction tube -is

inserted in the blister.

In one embodiment the ét least one passageway comprises an
open channel in the outer peripheral surface of the inlet
section of the suction tube, the at least one passageway
having one end lqcated at a position along the length of the
inlet section of the suction tube and the other end located

adjacent the inlet of the suction tube.

Preferably, the other end of the at least one passageway is

located adjacent the cutter.

In one preferred embodiment the other end of the at least one

passageway is located at one of the gaps.

In another preferred embodiment the other end of the at least

one passageway is located between adjacent gaps.
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- 41 - general ly annul ar cutter 20. The inlet section 19 of the suction
tube S is shaped to fit securely in the apertures 15, whilst allowing air
to be drawn down around the outer peripheral surface thereof into the
ruptured blister 8 below. In this enbodinent the inlet section 19 of the
suction tube s is matched cross-sectionally to the shape of the apertures
15 which are preferably circular such tpa# an interruption free, well
supporting contact is achieved with the gu %e wall 6. In this enbodinment .
the inlet section 19 of the suction tube S is a plug connection having
frictional contact with the apertures 15. As descri bed herei nabove, the
suction tube S includes a shoulder 21 which, in use, rests in a
tilt-preventing manner on the upper surface of the guide wall 6 so as to
ensure that Iheanotherseobpdhmegtothehatsideristn ongheaS sagenayysonpstseeda

conduit in the inlet section of the suction tube, the at
least one passageway having an inlet located at a position
along the length of the inlet section of the suction tube and

an outlet located adjacent the inlet of the suction tube.

Preferably, the outlet of the at least one passageway is

located adjacent the cutter.

In one preferred embodiment the outlet of the at least one

passageway is located at one of the gaps.

In another preferred embodiment the outlet of the at leastc

one passageway is located between adjacent gaps.

Preferably, the suction tube includes at least one passageway
providing fluid communication between the inhalation channel
and the atmosphere through which supplementary air is in use

drawn into the inhalation channel on inhalation by the user.

Preferably, the inlet section of the suction tube includes a
radially-extending member defining a shoulder at a
predetermined axial distance form the distal end thereof, the
shoulder being configured so as.in use to abut the blister
pack and prevent the inlet section of the suction tube from

being inserted too far into a blister of the blister pack.
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into each aperture 15 and associated blister 8 to the sane extent. It
wll, of course, be appreciated that the inlet section 19 of the suction
tube S is of such a length as to position the inlet of the suction tube S
in that position in the cup-shaped portion 10 of a blister 8 nobst suited
to wthdrawing therefromthe dose of powder containing nedicanent 9. --1n
this enbodinent the inlet section 19 of the suction tube S includes
passageways 29 formed as axially-directed cttannels in the outer peripheral
surface thereof. As will beconme apparent hereinbel ow and, indeed, as
illustrated in Figure - 42 -

Preferably, the inhaler further comprises a member connecting
the suction tube to the support unit in order to prevent the
suction tube and the support unit from being separated from

one another.

The present invention also extends to the above-described

inhaler in combination with a blister pack.

The present invention yet further provides a suction tube for
administering dry powder from a blister sealed by a covering
film, the suction tube having an inlet at one end and an
outlet at the other end, and including at the one end an
inlet section configured for insertion into.a blister .
containing a dose of powder containing medicament and an
inhalation channel providing fluid communication between the
inlet and the outlet through which powder is in use drawn on
inhalation by a user, wherein the inlet section includes a
cutter located around only a part of the inlet such that upon
insertion of the inlet section into a blister the cutter cuts
the covering film of the blister such as to leave a single

cut film £lap.

Preferably, the cutting edge of the cutter is disposed at the
outer peripheral surface of the inlet section such that when
the inlet section is inserted inﬁo a blister the cutter first
cuts the covering film of the blister and then the inner
peripheral surface of the inlet section pushes the cut film

flap into the blister.
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14, the passageways 29 provide an air flow path from above the surface of
the blister pack Bto a position below the ruptured covering film14' of a
blister 8 1In this way, during inhalation through the suction tube S, air
is drawn down through the passageways 29 and into the cup-shaped portion
10 of the blister 8 so as to pick up the dose of powder containing '
medi canent 9 contained therein. The resuJd{ing air and powder m xture
cont ai ni ng nedi canent is then drawn through the inhal ation channel 31 and
into the lungs of a user. As illustrated, the cutter 20 includes a
plurality of cutting blades 28 arranged around a greater part of the outer
" peripheral surface thereof. In this enbodi nent, where the cutter 20 is
considered to conprise four sectors, the cutter 20 includes part-annul ar
cutting bl aB&§fzgdH W hride FUEIRE ¢oDRT 8€60~s PLlwired idve ofecdira nlat -
;gggrgégg ae&%%%ﬁﬂ &ﬂ5¥¥éeé¥ie;zﬁaﬁggigésc%g iﬁ%”%%d@§}'§¥£§¥§¥§§'§f are

axially-extending gaps.

Preferably, the inlet section includes at least one
"passageway for providing fluid communication between a
blister and a space above the blister when the inlet section

is inserted in the blister.

In one embodiment the at least one passageway comprises an
open channel in the outer peripheral surface of the inlet

section, the at least one passageway having one end located
at a position along the length of the inlet section and the

other end located adjacent the inlet of the suction tube.

Preferably, the other end of the at least one passageway is

located adjacent the cutter.

In one preferred embodiment the other end of the at least one

passageway is located at one of the gaps.

In another preferred embodiment the other end of the at least

one passageway is located between adjacent gaps.
In another embodiment the at least one passageway comprises a

conduit in the inlet section, the at least one passageway

having an inlet located at a position along the length of the
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from one another by gaps 26. In this enbodinent, as illustrated in Figures
5 and 15, the non-cutting sector of the cutter 20 tapers inwardly to the
distal end of the cutter 20. Indeed, the cutter 20 may generally be angl ed
relative to the longitudinal axis of the suction tube S such that the
cutting bl ade 28 opposite the non-cutting sector contacts the covering .-
film214' of the respective blister 8 before the other cutting bl ades 28.

- 43 - I n use, when the suction tube S-ig0inserted into one of the
apertures 15, the cutting blades 28 of the cutter 20 cone into contact

wi th an unbroken covering film 14'. Upon '

inlet section and an outlet located adjacent the inlet of the

suction tube.

Preferably., the outlet of the at least one passageway is

located adjacent the cutter.

In one preferred embodiment the outlet of the at least one

passageway is located at one of the gaps.

In another preferred embodiment the outlet of the at least

one passageway is located between adjacent gaps.

Preferably, the inhaler includes at least one passageway
providing fluid communication between the inhalation channel
and the atmosphere through which supplementary air is in use

drawn into the inhalation channel on inhalation by the user.

Preferably, the inlet section includes a radially-extending
member defining a shoulder at a predetermined axial distance
form the distal end thereof, the shoulder being configured-so
as in use to abut a blister pack which includes at least one
blister and prevent the inlet section from being inserted too

far into the at least one blister.

The present invention still further provides a suction tube
for administering dry powder from a blister sealed by a
covering f£ilm, the suction tube having an inlet at one end

and an outlet at the other end, and including an inlet
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i nserting the suction tube S further into the aperture 15, the cutting

bl ades 28 begin to cut the covering film114'. It wll, of course, be
appreciated that the covering film 14" opposing the gaps 26 is not cut
directly by one of the cutting blades 28, but rather, the gaps 26 are of
such a size relative to the cutting blades 28 and the blister 8 that the
covering film114' tears so as to provide continuous cut in the covering
film14' between the cutting blades 28..” ‘ment i oned herei nabove, the
cutting blades 28 of the cutter 20 do not extend around the entire annul us
of the inlet section 19.of the suction tube S, but the cutter 20 includes

a sector, pref&iaidy of @@%n@%nd\h'@Kled%ﬁe@%e@‘d&ohh%e191%%%6&5\1%&
14'. In this enbodi ment the non- cutting sector of the cutter 20 does not

contact the coverimgefiion lificard |r|>11$therca:|ontag nhhgdes d28chafe pavddhe

covering film14' and are _located in_the cua shaped_portion 10 of the
blister 8. THERWARRIMY BiRANIE A2 SHAT b LAScats LG sEdgEs dricAted by

the full ra%ﬂsécﬂvﬂ\peﬁ& Ogréxlﬁed %tfiugg c%ﬂn&ggtq%tnt Hilween cthe

blister and a space above the blister when the inlet section
is inserted in the blister, an inhalation channel providing
fluid communication between the inlet and the outlet through
which powder is in use drawn on inhalation by a user and at
least one second passageway providing fluid communication
between the inhalation channel and the atmosphere through
which suppleﬁentary air is in use drawn into the inhalation

channel on irhalation by the user.

Preferably, the inlet section includes a cutter having a

cutting edge for cutting the covering film of a blister.

More preferably, the cutter is located around only a part of
the inlet of the suction tube such that upon insertion of the
inlet section into a blister the cutter cuts the covering

film of the blister such as to leave a single cut film flap.

Yet more preferably, the cutting edge of the cutter is
disposed at the outer peripheral surface of the inlet section
such that'when the inlet section is inserted into a blister
the cutter first cuts the covering film of the blister and
then the inner peripheral surface of the inlet section pushes

the cut film flap into the blister.
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edges being disposed at the outer radial surface of the radial thickness
of the cutter 20. Therefore, as the inlet section 19 of the suction tube S
is pushed further into the blister 8 the cut covering film14' is pushed
downwards by the cutter 20. That single section of the covering film 14’
which is not cut thus acts as a hinge 27. Wth the inlet section 19 of the
suction tube S fully inserted into the _ 5, _

AVENDED SHEET - - 44 - blister 8 the
non-cutting sector of the cutter 20 contacts the covering film 14', but
only to ensure that the cut

Preferably, the cutter comprises a p_uralitcy of axially-
extending blades, each having cutting edges, separated by

axially-extending gaps.

"In one embodiment the at least one first passageway comprises
an open channel in the outer peripheral surface of the inlet
section, the at least one first passageway having one end
located at a posiﬁion along the length of the inlét section
and the other end located adjacent the inlet of the suction

tube.

Preferably, the other end of the at least one first

passageway 1is located adjacent the cutter.

In one preferred embodiment the other end c¢f the at least one

first passageway is located at one of the gaps.

In another preferred embodiment the other end of the at least

one first passageway is located between adjacent gaps.

In another embodiment the at least one first passageway
comprises a conduit in the inlet section, the at least one
first passageway having an inlet located at a position along
the length of the inlet section and an outlet located

adjacent the inlet of the suction tube.

Preferably, the outlet of the at least one first passageway

is located adjacent the cutter.
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covering film14' is pushed down into the cup-shaped portion 10 of the
blister 8, thereby ensuring that the inlet of the suction tube S defined
by the cutter 20 is open to the interior of the blister 8. In a
preferred enbodi nent the covering film14' is cut so as to |eave the hinge
27 at an upper side as viewed in Figure 1. 1In normal use, the support unit
VwIill be held as illustrated in Figure l, whereby the doses of powder
containing nedicanment 9 in the i ndi vi dud3 bTisters 8 will collect away
fromthe hinge 27 all ow ng uni npeded w t hdrawal . It will be appreciated
that the above-described cutting and insertion arrangenent ensures not
“only reliable and consistent cutting of the covering filns 14', but also
that a cut covering film214' is retained by the hinge 27 and cannot be

i nhal ed by arusere predatdidd cenbddimeasselgevwaysla? of the aautidadtdimd

surface of the inlet section 19 of the suction
first passageway is located at one of the gaps.

In another preferred embodiment the outlet of the at least

one first passageway is located between adjacent gaps.

Preferably, the inlet section includes a radially-extending
member defining a shoulder at a predetermined axial distance
form the distal end thereof, the shoulder being configured so
as in use to abut a blister pack which includes at least one
blister and prevent the inlet section from being inserted too

far into the at least one blister.

The present invention also further provides an inhaler for
administering dry powder, comprising: a blister pack
including a plurality of blisters each containing a dose of
powder containing medicament, each blister comprising a cup-
sh;ped portion containing a dose of powder containing
medicament, an elongate section extending axially from the
cup-shaped portion for guiding the inlet section of a suction
tube thereinto and a covering film sealing the dose of powder
containing medicament in the cup-shaped portion and
separating the cup-shaped portion_froﬁ the elongate section;
and a suction tube having an inlet at one end and an outlet
at the other end, the suction tube including an inlet section
at the one end and an inhalation channel providing fluid

communication between the inlet and the outlet through which
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tube S cannot be bl ocked by the covering film14' and ensure that air is
effectively drawn into the blister 8 under the covering film114'. The
passageways 29 also direct air into the outer periphery of the cup-shaped
portion 10 of the blister 8 at a plurality of positions so as to ensure
that all of the dose of powder containing nedicament 9 in the blister 8
is exposed to a flow of air. Furthernore, Ege;gaps 26 between the cutting
bl ades 28 ensure that the resulting -
45 - air and powder mxture is always able to fl ow past the cut

covering film14' and into the inhalation channel 31. Referring to Figure
2, it will bepbated tikatin W@ eaBelivtl @5 iPhalation by a user, wherein the

inlet section is configured for insertion into the slongate
section and corresponding cup-shaped portion of a raspective
one of the blisters of the blister pack, the cross-section of
the elongate sections corresponding to the cross-section of
at least a part of the inlet section of the suction tube such
that on insertion of the inlet section of the-sucticn tube
into the elongate sections the inlet section of the suction

tube is guided into the corresponding cup-shaped portion.

By providing each blister with an elongate section -the
suction tube is always correctly inserted into the blisters.
Furthermore, since the suction tube is positively guided into
each blister, the user has a feeling of confidence when using

the inhaler.

Preferably, the length of the elongate sections is greater

than the width of the blisters of the blister pack.

Preferably, the inlet section of the suction tube and the
elongate sections are configured such that the inlet section
of the suction tube can only be inserted into the elongate

sections in one relative orientation.
More preferably, the cross-section of the inlet section of

the suction tube and the cross-section of the elongarte

sections is rotationally asymmetric.
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in the guide wall 6 of the support unit V include radial extensions 16,
16', 16''. Indeed, in order to use the space available nost efficiently,
hori zontal |l y adjacent apertures 15 are |linked by a commbn extension 16.
Corresponding to the extensions 16, 16', 16'' the inlet section 19 of the
suction tube Sis provided with protrusions 23, 24. The corresponding
extensions 16, 16', 16'' and protrusions 23, 24 fix the suction tube S
nore securely in the apertures 15 and thefefore make the inhaler easier
and nore pleasing to use. The use of an asymetric arrangenent of
extensions 16, 16', 16'' and protrusions 23, 24 nmeans that the suction

tube S my onldedeabivertad LA108CsBRELLGULY MLRIG B 0L £t 7hEaD o
F or the user.

Thi s provides nore consistent and pleasing operation

Furt hernore, ddittde Sapishapedupoihgorsigel folr e tid sies sScSvdavegaliilm
asymretric shape, the suction tube S is advantageously always inserted
with the correR3l iRy cklihat FeR-shapefeppattione off a el irtier cobf thaebbiseers
8, ensuring tgggk

More preferably, the cutter is located around only a part of
the inlet of the suction tube such that upon insertion of the
~inlet section of the suction tube into the cup-shaped portion
of a blister of the blister pack the cutter cuts the covering
.film sealing the cup-shaped portion such as to leave a single

cut £ilm flap.

Yet more preferably, thé cutting edge of the cutter is.
disposed at the outer peripheral surface of the inlet section
of the suction tube such that when the inlet section of the
suction tube is inserted into the cup-shaped portion of a
blister of the blister pack the cutter first cuts the
covering film sealing the cup-shaped portion and then the
inner peripheral surface of the inlet ‘section of the suction

tube pushes the cut film flap into the cup-shaped portion.

Preferably, the cutter comprises a plurality of axially-
extending blades, each having cutting edges, separated by

axially-extending gaps.

Preferably, the inlet section of the suction tube includes at
least one passageway for providing fluid communication

between the cup-shaped portion of a blister of the blister



t he suction tube S can only be inserted into each aperture 15 wth one
orientation has the advantage that the user is only able to insert the
suction tube S into a previously used blister with the sane orientation as
was previously used. If a user were accidentally to be able to insert the
suction tube Sinto a previously used blister with another

- 46 - orientation to that used pTeviquiyi then the cut covering film
14" could be cut free, with the risk that e user could inhale the sane.
However, with the preferred arrangenent described above, this is not
possi bl e.

pack and a space above the cup-shaped portion of the blister
when the inlet section of the suction tube is inserted in the

cup-shaped portion of the blister.

In one embodiment the at least one passageway comprises an
open channel in the outer peripheral surface of the inlet
section of the suction tube, the at least one passageway
having one end located at a position along the length of the
inlet section of the suction tube and the other end located

adjacent the inlet of the suction tube.

Preferably, the other end of the at least one passageway is

located adjacent the cutter.

In one preferred embodiment the other end of the at least one

passageway is located at one of the gaps.

In another preferred embodiment the other end of the at least

one passageway is located between adjacent gaps.

In another embodiment the at least one passageway comprises a
conduit in the inlet section of the suction tube, the at
least one passageway having an inlet located at a position
along the length of the inlet section of the suction tube and

an outlet located adjacent the inlet of the suction tube.

Preferably, the outlet of the at least one passageway is

located adjacent the cutter.
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As illustrated in Figure 14, the protrusions 23, 24 abut the top surface
of the blister pack B. Indeed, where provided, the protrusions 23, 24
define a shoulder 22 that in use abuts the blister pack B. The abutnment of
the shoul der 22 fixes the blister pack B against the upper side of the
partition walls 13 circunscribing the respective cavity 12. In this way,
it is ensured that, irrespective of the poggtLon of the shoul der 22
because of variations occurring for instanCe for tolerance reasons, the
cutter 20 is not inserted too far into a blister 8 This is particularly
I mportant, since, if the -inlet section 19 of the suction tube S were
inserted too far, the non-cutting sector of the cutter 20 could tear the
covering film14', causing the covering film1l4' to be cut free. O
course, it wEh peeappeéeraeddembetimenits thes siufllet @ iisehe rihyi easerone

di fferent shapes for fixing,the oaiegtationfonj}he suction tube S relative
to the supporP>BRPFSYAYFi§ut8cesed at one o e gaps.

In another preferred embodiment the outlet of the at least

one passageway is located between adjacent gaps.

Preferably, the suction tube includes at least one passageway
providing fluid communication between the inhalation channel -
and the atmosphere through which supplementary air is in use

drawn into the inhalation channel on inhalation by .a user.

Preferably, the inlet section of the suction tube includes a
radially-extending member defining a shoulder at a
predetermined axial distance form the distal end thereof, the
shoulder being configured so as in use to abut the blister
pack and prevent the inlet section of the suction tube from
being inserted too far into the cup-shaped portion of a

blister of the blister pack.

Preferably, the inhaler further comprises a member connecting
the suction tube to the blister pack in order to prevent the
suction tube and the blister pack from being separated from

one another.

The present invention still yet further prcvides a blister
pack including a plurality of blisters each containing a dose

of powder containing medicament, each blister comprising a
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Il lustrates one possibility, nanely the use of apertures 15 wth flattened
sides 37. Preferably, the flattened sides 37 |ie dianetrically opposite
the non-cutting sector of the cutter 20. This configuration requires an
even shorter |ength of cut and the opening at the end face of the inlet

- 47 - section 19 of the suction tube S is thus kept even nore free.
Mor eover, due to gravity, the dose of powd cont ai ning nedi canent 9
accurrul ates-in front of the free end of the  covering film 14", Fi gures
17 and 18 illustrate a nodified suction tube S for the inhaler of the

first enbodinment. In this suction tube S
’ cup-shaped portion containing a dose of powder containing

medicament, an elongate section extending axially from the
cup-shaped portion for guiding the inlet section of a suction
tube thereinto and a covering film sealing the dose of powder
containing medicament in the cup-shaped portion and

separating the cup-shaped portion from the elongate section.

Preferably, the length of the elongate sections is greater

than the width of the blisters.

Preferably, the elongate sections are configured such that an
inlet section of a suction tube can only be inserted

thereinto in one relative orientation.

More preferably, the cross-section of the elongate sections

is rotationally asymmetric.

Medicaments suitable for administration by the present

invention are any which may be delivered by inhalation and

include for example ﬁz—adrenoreceptor agonists, for
example, salbutamol, terbutaline, rimiterol, fenoteroil,
reproterol, adrenaline, pirbuterol, isoprenaline,
orciprenaline, bitolterol, salmeterol, formoterol,
clenbuterol, procaterol, broxaterol, picumeterol, TA-2005,
mabuterol ;nd the like, and their pharmacologically
acceptable esters and salts; anticholinergic

bronchodilators, for example, ipratropium bromide and the
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t he passageways 29 are not channels in the outer peripheral surface of the
inlet section 19 of the suction tube S, but are conduits within the
tubul ar nenber defining the inlet section 19 of the suction tube S having
broad sector-shaped outlets 29'' adjacent the cutting blades 28 and
between the gaps 26 and inlets 29' in the outer peripheral surface of the
inlet section 19. This nodified suction tube S advantageously provides a
flow of air into the blister 8 around a-gf8ater |ength of the periphery

t her eof . Figures 20 to 25 illustrate an inhaler or conponents thereof in
accordance with a second embodi nent of the present invention The

‘i nhal er conprises a support unit G an he suction tube

ction tqfe 2&
Sis of the KiFreE 2R YRt PEEET O eﬁiéﬁ»ﬁ?ﬁWP 1 ??&PT%t?ﬂﬁo?ﬁhaler
of the f'rStffﬂ@¥%H§§?%; JH8SHRRALL WNit Foomprises aguide wall 6 of

betamethasone, fluoCinolohe, triamcinolone acetonide,
mometasone and the like, and theix pharmacologically
acceptable esters and salts; antiallergic medicaments, for
example, sodium cromoglycate and nedocromil sodium;
expectorants; mucolytics; antihistamines; cyclooxvgenase
inhibitors; leukotriene synthesis inhibitors; leukotriene
antagonists; phospholipase-A2 (PLA2) inhibitors; platelet
aggregating factor (PAF) antagonists and prophylactics of
asthma; a;tiarrhythmic medicaments; trangquilisers; cardiac
glycosides; hormones; antihypertensive medicaments;
antidiabetic medicaments; antiparasitic medicaments;
anticancer medicaments; sedatives; analgesic medicaments;
antibiotics; antirheumatic medicaments; immunotherapies;
antifungai medicaments; antihypotension medicaments;
vaccines; an eiviral medicaments; proteins; polypeptides and
peptides, for example, peptide hormones and growth factors;
polypeptide vaccines; enzymes; endorphines; lipoproteins
and polypeptides invoived in the blood coagulation cascade;
vitamins; and others, for example, cell surface receptor
blockers, antioxidants, free radical scavengers and organic

salts of N,N’'-diacetylcystine.
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essentially the sane kind as described hereinabove in relation to the
I nhal er of the first enbodinent, with stubs 36 defining the apertures 15

that act as guide portions. The - 48 -
stubs 36 receive the inlet section 19 of the suction tube S such that the
suction tube Sis not able to tilt. In a preferred enbodi nent the support

unit Gis forned of a plastics material. 3dn. a first variant, as
illustrated in Figure 21, the support unit is an integral part of a
blister pack. The guide wall 6 of the support unit Gis fixed, for

i nstance, by adhesive or heat sealing to the covering film 14 of a blister

pack B Preferred embodiments of the present invention will now be
described hereinbelow by way of example only with reference

to the accompanying drawings, in which:

Figure 1 illustrates a perspective view of an inhaler in

accordance with a first embodiment of the present invention;

Figures 2 to 4 illustrate respectively top, end and side

views of the support unit of the inhaler of Figure 1;

Figures 5 and 6 illustrate in enlarged scale orthogonal side

views of the suction tube of the inhaler of Figure 1;

Figure 7 illustrates in enlarged scale a horizontal sectional
view (along section I-I in Figure 6) of the suction tube of
the inhaler of Figure 1;

Figure 8 illustrates in enlarged scale a top view of the
upper, mouthpiece end of the suction tube of the inhaler of

Figure 1;

Figure 9 illustrates in enlarged scale a bottom view of the

lower end of the suction tube of the inhaler of Figure 1;

Figure 10 illustrates in enlarged scale the view of Figure 9;
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of the same kind as described hereinabove in relation to the inhaler of
the first enbodi nent. In a second variant the support unit Gis adapted
for use wth successive blister packs B of the sane kind as descri bed
her ei nabove in relation to the inhaler of the first enbodinent. This
variant of the support unit G includes neans for releasably securing a
blister pack B to the under surface of_tfig guide wall 6 thereof and

hol ding the same in the correct relative position. In a preferred

enbodi ment three of the four edges of the guide wall 6 could be provided
with generally C-shaped |ips, such that a blister pack B could be slid
“into positioniguoen thaileédgeratéhoih entlrgedl spale Bunertdral ysedbional
support unit G of this enbodinment is used .in the sane way as the support
unit V descrybed hetersad8eeioRnIfelat iBnFLgUErRe 6 nRAl &heofSUdtel I riibe of

embodi ment. 0. ; naler of Figure 1; -

Figure 12 illustrates in enlarged scale a vertical sectional
view (along section III-III in Figure 5) of the suction tube

of the inhaler of Figure 1;

Figure 13 illustrates in enlarged scale a vertical sectional
view (along section IV-IV in Figure 1) of the inhaler of
Figure 1, illustrated in use with a blister pack contained in

the support unit;

Figure 14 illustrates in enlarged scale a fragmentary
vertical sectional view (along section IV-IV in Figure 1) of
the inhaler of Figure 1, illustrated in use with a blister

pack contained in the support unit;

Figure 15 illustrates in enlarged scale a fragmentary
vertical sectional view (along section V-V in Figure 1) of
the inhaler of Figure 1, illustrated in use with a blister

pack contained in the support unit;

Figure. 16 illustrates a fragmentary top view of a modified

support unit for the inhaler of Figure 1;
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particular, the inlet section 19 of the suction tube S which

- 49 - I ncl udes the cutter 20 is inserted into a respective aperture 15
so as to rupture the respective covering film 14", In a preferred

enbodi ment the support unit Gincludes nmeans for attaching the suction
tube S thereto, for exanple, one or nore clips such as resilient claws.

In the variant of the support unit Gas illustrated in Figures 21 to 23
neither the stubs 36 of the guide wall 6 ndr the.inlet section 19 of the
suction tube S are configured so as to ensure that the suction tube S can
only be inserted in

Figure 17 illustrates in enlarged scale a bottom view of the
lower end of a modified suction tube for the inhaler of

Figure 1;

Figure 18 illustrates in enlarged scale a fragmentary
vertical sectional view (along sectiqn VI-VI in Figure 17 and
corresponding to section IV-IV in Figure 1) of the suction
tube of Figure 17 and the support unit of the inhaler of
Figure 1, illustrated in use with a blister pack contained in

the support unit;

Figure 19 illustrates a blister pack for the inhaler of

Figure 1;

Figure 20 illustrates a perspective view of an inhaler in

accordance with a second. embodiment of the present invention;

Figure 21 illustrates a perspective view of a support unit

for the inhaler of Figure 20;
Figure 22 illustrates in enlarged scale a fragmentary
vertical sectional view (along section VII-VII in Figure 21)

of the support unit of Figure 21;

Figure 23 illustrates in enlarged scale a fragmentary top

view of the support unit of Figure 21;
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one relative orientation into a respective stub 36. However, it will, of
course, be appreciated that the stubs 36 and the inlet section 19 of the

suction tube S can be so configured. 1In a preferred enbodi nent, as
illustrated in Figures 24 and 25 and simlarly to the nodified support
unit Vas illustrated in Figure 16, the apertures 15 of the stubs 36 may

each be provided with a flattened portiansx/ 1o ensure that the suction
tube S is always inserted into an aperture 15 with the same relative
orientation. In the support units G of Figures 22 and 23 and Fi gures 24
and 25 the stubs 36 have the same cross-section as the upper sections of
-t he cup- shap&dgporet iZdns Musgfrates bin sewlar@ged| acaper ai fubgmentleeybltiopt er s

8 of the suppart unit G of. Figures 24 and, 25_each have a _fl attened portion
58 whi ch it JREY (ke @ A SRRITh B bt FeRGRDS: ABRSd S e TERA g

not necessary for the stubs 36 to be. of the sane shape as the

Figure 25 illustrates in enlarged scale a fragmentary
vertical sectional view (along section VIII-VIII in Figure

24) of the support unit of Figure 24;

Figure 26 illustrates a top view of a further modified

blister pack for the inhaler of Figure 1;

" Figure 27 illustrates in enlarged scale a fragmentary top

view of the blister pack of Figure 26;

Figure 28 illustrates in enlarged scale a fragmentary
vertical sectional view (along section IX-IX in Figure 27) of
a modified tray for the support unit of the inhaler of Figure
1, illustrated with the blister pack of Figure 26 located

thereon; and

Figure 29 illustrates a top view of a yet further modified

blister pack for the inhaler of Figure 1.
Figures 1 to 16 illustrate an inhaler or components thereof
in accordance with a first embodiment of the present

invention.

The inhaler comprises a. support unit V for supporting a

blister pack B and a suction tube S. In a preferred
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- .50 - cup-shaped portions 10 of the blisters 8 Desirably, that part
of inlet section 19 of the suction tube S which is inserted into a blister
8 shoul d enconpass substantially all of the area of the opening of the
blister 8 so as to pronote the withdrawal of the dose of powder containing
medi cament 9 fromthe blister 8 However, other portions of the suction
tube S may extend radially beyond the opefjng of the blister 8. In this
way, the stubs 36 can be of any shape or size. Indeed, if at |east part of
the stubs 36 has a radial dinmension greater than that of the blisters 8,
the suction tube S may include a shoul der such as shoul der 22 descri bed
her ei nabove émbo@imendnat proheckmniial epvet mhy bier piroverdeddifitentthe support

unitc V.

The support unit V, in this embodiment a contairer, houses a
blister pack B, such as illustrated in Figure 19, the
respective blisters 8 of which each contain a dose of powder
containing medicament 9. The support unit V includes an
array of apertures 15 which provide guide portions

corresponding respectively to the array of blisters 8 the

'-l.
12

blister pack B. The support unit V is typically of a size

similar to a tissue or cigarette pack.

The suction tube S is preferably of a length which
corresponds approximately to the small finger of an adult
human hand. In use, one end section 19 providing an inlet,
an inlet section, of the suction tube S is inserted into one
of the apertures 15 and pushed down so as to rupture the

covering f£ilm 14’ of the blister 8 therebeneath;

2As will be described hereinbelow, the suction tube $ includes
an inhalation channel 31 which extends between the inlet
section 19 providing an inlet and an outlet section 17
providing an outlet and acting as a mouthpiece. Thus, with
the inlet section 19 inserted into a blister 8, when a user
inhales through the outlet section 17 the dose of powder
_containing medicament 9 in the blister 8 is drawn through the
inhalation channel 31. As will be apparent, successive doses

of powder containing medicament 9 are obtained by
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In the preferred inhalers of the above-described first and second

enbodi nents the inlet sections 19 of the suction tubes S and the apertures
15 in the guide walls 6 of the support wunits V, G are configured so as to
ensure that the suction tubes S can only be inserted through respective
apertures 15 in one relative orientation. It is, however, further
preferred that the inlet sections 19 of_t suction tubes S and the
apertures 15 in the support units V, G be shaped and/or sized according to
t he medi canent of use so as to avoid the possibility of
cross-contam nati on of medicanents. It is envisaged that

- Cross-cont anutdessi wélyethsaneing chal ducpossi upeo T Unvdh e foeBelir8ass
to take two or nore different nedicanments, but b shaplng and/ or sizing
the suction GURESESONGHE t e APRFEYH@YS1E RA-ERE rhits V, G

uni quel y .

In this embodiment the support unit V includes a chamber 24
in which the suction tube S is stored when not in use. The
chamber 34 is closed by a lid 33 which is hinged about a pair
of opposing hinge pins 35. The closing joint of the 1lid 33
is obliquely directed so as to maximise the surface area of
the gripping portion on the 1lid 33. The closing joint is
preferably at an angle of 45° with respect to the planar
extent of the support unit V. Other arrangements are, of
course, possible. For instance, the suction tube S could be
inserted axially into an opening in the side of the support
unit V. In any arrangement an elongate brush could be
provided onto which the suction tube S is fitted. 1In this
way, whenever the suction tube S is stored, the suction tube
S is not only held in place by virtue of the brush extending
through the inhalation channel 31, but is also cleaned.
Indeed, as the suction tube § is pulled off the brush, the

suction tube S is cleaned immediately prior to use.

In a preferred embodiment, in order to prevent the suction
tube S and the support unit V from being separated and one
being lost, the suction tube S can be attached to the support
unit V by a member, such as a cord, particularly a very fine
light cord-like member. In a particularly preferred
embodiment the inhaler can include a sprung mechanism by

means of which the member can be automatically retracted back
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- 51 - according to the nedi canent the possibility of the user
I nadvertently using the wong suction tube S is obviated. Furt her nor e,
where the support units V, G are reusable, it is inportant that blister
packs B are | oaded into support units V, Gwth the sane orientation and
that any | oaded blister pack B contains the correct medicanent. It is,
therefore, preferred that the blister pagks B include a physical feature
representative of the orientation and/or the contained nedicanent. In an
el ectronically-controlled inhaler the blister packs B coul d be provided
with electronically- readable information, such as a magnetic strip or
-optically- nLe&dabhe mm'anhﬁnuyfIﬂhﬂﬂsucti¢nremh¢iSehgdsthplsuppbakemmitof
the kind as descrlbed her ei nabove it .is proposed to

. For example, the member could ke wound around a roller

which unwinds against a relatively ntle resilient force.

The blister pack B to be used in the inhaler of this
embodiment is preferably of the kiné as illustrated in Figure
19. The blister pack B comprises a generally planar thin
sheet 11 having a plurality of cup-shaped portions or
depressions 10 formed therein each containing a dose of
powder containing medicament 9. The blister pack B further
comprises a thin film 14, such as a £foil, preferably of
aluminium, which covers the openings to the cup-shaped
portions 10 and thereby seals the doses of powder containing
medicament 9 in the cup-shaped portions 10 to provide

blisters 8.

As described hereinabove, a blister pack B is located in the
support unit V such thét individual blisters 8 are positioned
directly beneath respective apertures 15. In this embodiment
the support unit V includes a substantially planar guide wall
6 against which the substantially planar surface of the
blister pack B is disposed. The guide wall 6 includes the
plurality of apertures 15 which provide the guide portions
that guide the inlet section_19 of the suction tube S into
respective blisters 8 in such a manner that the suction tube
S cannot tilt relative to the support unit V. The apertures
15 may take the form of frames surrounding the blisters 8.

In this embodiment, however, the under surface of the guide
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provi de the blister packs B wth features having particular shapes, sizes
and positions representative of the orientation and/or the contained

medi canment. I n particular, in order to ensure that blister packs B are

| oaded into support units V, Gwth the correct orientation, the features
are asymetrically disposed with respect to the possible orientations for
i nsertion. A blister pack B nodified toskncl ude features representative
of the orientation and/or the contained nmedicanent is illustrated in
Figures 26 and 27. This nodified blister pack B includes first, second and
third openings 40 in the sheet 11 in which the cup-shaped portions 10 of
the blisters Qaaled fisr pepdvited opdl rjothtor eriloxcaf ed wini¢he ast ernedi ate

illustrated in Figure 13, space the blister pack B from the
under surface of the guide wall 6. The elongate ribs &’ are
located between adjacent rows of apertures 15 and exterd
across the width of the support unit V. The elongate ribs 6°
act to hold a blister pack B securely with respect to the
guide wall 6 and a supporting tray 3 as will be described
hereinbelow. By providing a space between the substantially
planar surface of the blister pack B and the guide wall 6 a
good flow of air around and into the cup-shaped portion 10 of

any particular blister 8 is ensured.

As in this embodiment, the support unit V is preferably
configured to allow the blister pack B to be replaced, such
that one support unit V may be used with successive blister
packs B as each is exhausted. It is possible to provide many
different mechanisms for loading and unloading a blister pack
B to and from the support unit V, such as by providing a
hinged back part. In this embodiment the support unit Vv
includes a slideable tray 3. The tray 3 is slideable in and
out of one end of the support unit V and is preferably
provided with a plurality of depressions or cavities 12
having the same arrangement as the blisters 8 in the blister
pack B. In this way, the blister pack B may be laid onto the
tray 3 when withdrawn and securely located thereto such that
when the tray 3 is inserted back into the support unit V the
blisters 8 are correctly aligned with the apertures 15 in the

guide wall 6 of the support unit V. The cavities 12
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- 52 - zones 39 between the cup-shaped portions 10 defining the

blisters 8. In the illustrated enbodi nent the openings 40 are hidden by
the.-covering film14. In a preferred enbodinment the openings 40 are

| ocated at the corners of a square or rectangle. This nodified blister
pack Bis particularly suited to the inhaler of the first enbodi nent

where the blister pack Bis laid onto a tréé 3 which is then slid into a
support unit V. Atray 3 nodified to recel "such a blister pack Bis
illustrated in Figure 28. The tray 3 includes protrusions 41 corresponding
In size, shape and position to the openings 40 in the blister pack B. In

this way, wheprddesgdnd! eit fsde® irs dwad it ocd h@néréﬁp3sthEaepo‘i‘Erlo%%t
orientation the protrusions 41 fit into the openings 40.

apparent fromid qff s blifsters B iist erhqadﬂas&mmeckoBbewhacd oatso t he

tray 3 wth thﬁjgﬂp%%éé%, are cylindrical in the region adjacent the
covering film 14’. The cavities 12 define a crater-like
structure ordered in the form of criss-crossing rows, with
partition walls 13 supporting the blister pack B. In this
embodiment, in order to facilitate removal of the tray 3, the
tray 3 is provided with a tab or handle 4 which protrudes
into a recess 5 in the guide wall 6. As illustrated, the
recess 5 is formed in one short side of the guide wall 6
without any overhang. 1In a preferred embodiment the tray 3
is provided with a catch to secure the same in the loaded
position. The catch may be provided merely as a detent on
the tray 3 or as part of the handle 4, such that the tray 3
is only released when the user deflects the handle 4 in some
way. As illustrated, in ordef to enable the tray 3 to be

slid in and out of the support unit V, the support unit Vv

includes guides 7 having a generally C-shaped profile.

As described hereinébove and best illustrated by the cross-
sections of Figures 11 and 12, the suction tube S generally
comprises an elongate body having an inlet section 19
providing an inlet at one end, an outlet section 17 providing
an outlet and acting as a mouthpiece at the other end and an
inhalation channel 31 providing fluid communication between
the inlet and the outlet. 1In this embodiment the outlet
section 17 of the suction tube S is generally oval in shape,

whereas the inlet section 19 is generally circular in shape.
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orientation, the protrusions 41 on the tray 3 would not align wth the
openings 40 in the blister pack B, such that the blister pack B woul d
stand proud of the tray 3 and prevent the tray 3 frombeing slid into the
support unit V. The asymetric arrangenent of the openings 40 and the
protrusions 41 ensures that the blister pack B cannot be | oaded into the
support unit V with the incorrect orientaigan. It will further be
appreciated that by selecting a different asymetric arrangenent of
openi ngs 40 and protrusions 41 for each different nedicament, then blister
packs B contai ni ng only the correct nedi canent can be |oaded into the
" support unks Willnbepemel eprersrad cibbsli cenficheablibst és padck eBsdntdlaldes
twenty internediate_zones 39 in which openi ngs 40
but 1is advantageous. In particular, a flattened oval section
is more comfortable in the mouth than a circular section.
Furthermore, by shaping the inhalation channel 31 so as to
flare outwardly from the inlet to the outlet, a higher
velocity air flow is achieved at the inlet, thereby improving
both the removal of the dose of powder containing medicament

9 from the blister 8 and the deagglomeration of that powder.

As illustrated, despite the inhalation channel 31 being
tapered, the outer shape of the suction tube S is generally
oval along most of the length thereof, at least up to a
shoulder 21 which in use abuts the upper surface of the guide
wall 6. The flats of the oval provide surfaces which can be
gripped by the fingers of a user. In this embodiment, in
order to maintain the oval shape, ribs 18 are provided down
the length of the suction tube S. The provision of the ribs
18 is preferred in allowing for the suction tube S to be
gripped securely by a user. A secure grip is necessary since
some force has to be applied to the suction tube S on
insertion into an aperture 15 in order to rupture the
covering film 14’ sealing the opening to the cup-shaped

portion 10 of the respective blister 8.

In this embodiment, as illustrated, axially at the bottom of
the plurality of ribs 18, and just axially above the shoulder
21, the suction tube S includes passageways 32 in fluid

communication with the inhalation channel 31. The
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- 53 - could be forned, thus giving scope for many possible

conbi nati ons. In the above-described nodified blister pack B the openings
40 and the projections 41 have a | ozenge-shaped or square outline. O her
configurations are, of course, possible. One such further blister pack B
is illustrated in Figure 29. This further nodified blister pack B includes
first and second slits 40 that extend i-nagrdly fromthe peripheral edge
42. In this nodified blister pack B the first and second slits 40 are
paracentral and extend oppositely in a direction parallel to the narrow
sides and over a length %reaper than half of the length of the narrow
"sides. |n thpasgagewpne 331 e Adisy @nhgsiicsit ot hersyarshéycéhreakedegion

of the blister pack.B. -For.such a i.fied blister pack B the.tray 3 of
t he support Eﬁ?t*Qn%édrgan&ra@QE qﬁ%ﬂﬁuﬁ%ﬁﬁﬁﬁ%bébge K, Pok08:6t

supplementary air flow paths which allow supplementary air to
be drawn into the inhalation channel 31 and mix with the air
and powder mixture drawn through the inhalation channel 31
from the blister 8. The provision of such supplementary
passageways 32 provides that for each unit volume of air
inhaled the user inhales a reduced amount powder containing
medicament. Furthermore, the action of the supplementary air
mixing with the air and powder mixture flowing through the
inhalation channel 31 induces turbulence and assists in the
deagglomeration of that powder. This effect is enhanced by
the inhalation channel 31 being tapered as described
hereinabove. Preferably, the cross-section of the
passageways 32 together correspond approximately to the
circular cross-section of the inhalation channel 31 in the

inlet section 19 of the suction tube S.

As described hereinabove, the passageways 32 are located
adjacent the shoulder 21. The location of the passageways 32
in this position is advantageous since, when the inlet
section 19 of the suction tube S is inserted into an aperture
15, the presernice of the adjacent guide wall 6 ensures that it
is almost impossible for a user accidentally to block the

supplementary passageways 32 with his or her fingers.

In this embodiment, as best illustrated in Figures 11 and 12,

the inlet section 19 of the suction tube S includes a




bl ade |i ke protrusions. In a yet further nodified blister pack B the
blisters 8 could be shaped and/or positioned to identify the orientation
and/ or the contained nedicanent. Alternatively, the blister pack B could

i ncl ude smal | appropriatel y-positioned protrusions which could be forned
in the same thernoformng step as the cup-shaped portions 10 of the :
blisters 8. For the above-described varyant of the support unit G of the
i nhal er of the second enbodi ment which is reusable, protrusions and/or
recesses can be provided on the upper -

54 - substantially planar surface of the blister pack B and the
. generally annular cutter 20. The inlet section 19 of the

suction tube S is Shaped to fit securely in the apertures 15,
Whilst allowing air to be drawn down around the outer
peripheral surface thereof into the ruptured blister 8 below.
In this embodiment the inlet section 19 of the suction tube S
is.matched cross-sectionally to the shape of the apertures 15
which are preferably circular such that an interruption free,
well supporting contact is achieved with the guide wall 6.

In this embodiment the inlet section 19 of the suction tube S
is a plug connection having frictional contact with the

apertures 15.

As descfibed hereinabove, the suction tube S includes a
shoulder 21 which, in use, rests in a tilt—preventing.manner
on the upper surface of the guide wall 6 so as to ensure that
the inlet section 19 of the suction tube S is always inserted
into each aperture 15 and associated blister 8 to the same
extent. It will, of course, be appreciated that the inlet
section 19 of the suction tube S is of such a length as to
position the inlet of the suction tube S§ in that position in
the cup-shaped portion 10 of a blister 8 most suited to
withdrawing therefrom the dose of powder containing

medicament S.

In this embodiment the inlet section 19 of the suction tube S
includes passageways 29 formed as axially-directed channels
in the outer péripheral surface thereof. As will become

apparent hereinbelow and, indeed, as illustrated in Figure
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under surface of the guide wall 6 of the support unit G which opposes the
sane. Specifically, in the preferred enbodi nent of the support unit G

whi ch includes C-shaped |ips on opposing edges for receiving a blister
pack B, the support unit G could be tapered such that only

correspondi ngly- tapered blister packs B could be received in the one

orientation. CLAI V5 1. An jshaler for adm nistering dry
powder, conpri sing: a suction tube ( having an inlet at one end and
an “outlet at the other end, the suction tube (S) including

14, the passageways 29 provide an air flow path from above
the surface of the blister pack B to a position below the
ruptured covering f£ilm 14' of a blister 8. 1In this way,
during inhalation through the suction tube S, air is drawn
down through the passageways 29 and into the cup-shaped
portion 10 of the blister 8 so as to pick up the dose of
powder contéining medicament 9 contained therein. The
resulting air and powder mixture containing medicament is
then drawn through the inhalation channel 31 and into the

lungs of a user.

As illustrated, the cutter 20 includes a plﬁrality of cutting
blades 28 arranged around a greater part of the outer
peripheral surface thereof. In this embodiment, where the
cutter 20 is considered to comprise four sectors, the cutter
20 includes part-annular cutting blades 28 in three of the
four sectors, with one sector not including a cutting blade
28. The sectors-and hence cutting blades 28 are separated
from one another by gaps 26. In this embodiment, as
illustrated in Figures 5 and 15, the non-cutting sector of
the cutter 20 tapers inwardly to the distal end of the cutter
20. Indeed, the cutter 20 may generally be angled relative
to the longitudinal axis of the suction tube S such that the
cutting blade 28 opposite the non-cutting sector contacts the
covering f£ilm 14; of the respective blister 8 before the

other cutting blades 28.

g D U U



at the one end an inlet section (19) configured for I nsertion into a

blister (8) containing a dose of powder cont ai ni ng nedi canent (9) and

an inhal ati on channel (31) provi ding fluid conmuni cati on between the

inlet and the outl et through which powder is in use drawn on

I nhal ati on by a user; and a support unit (V, G for supporting a

blister pack (B) havi ng a substantigjly planar surface with a

plurality of blisters (8) formed therein, the support unit (V, G

i ncluding a guide wall (6) adjacent which the substantial ly planar

surface of the blister pack (B) is I n use disposed, the guide wall

- (6) includibg ase, when wld idycwofompeubear 8siblinsactieg it ogdwnde ofordheONns
in alignment with respective blisters (8) of the blister pack

(B), each aperF&r&SE15) béﬁﬁ;QQﬁttﬂﬁd¢h@d?ﬁe2?nPétthe Cut§é€tﬁ@n¢@ﬂ% of
t he suction, gggecgak_cthhqj{quqgﬁﬁ ?uggkeéter &g)lngUI bllster

pack (B) and’ suppor1| Ssuc whén s
inserting the suction tube S further into the aperture 15

the cutting blades 28 begin to cut the covering film 14'. It
will, of course, be appreciated that the covering film 14°
opposing the gaps 26 is not cut directly by one of the
cutting blades 28, but rather, the gaps 26 are of such a size
relative to the cutting blades 28 and the blister 8 that the
covering film 14’ tears so as to provide a continuous cut in
the covering film 14’ between the cutting blades 28. As
mentioned hereinabove, the cutting blades 28 of the cutter 20
édo not extend arcund the entire annulus of the inlet section
19 of the suction tube S, but the cutter 20 includes a
sector, preferably of about 90°, which does not cut the
covering film 14’. In this embodiment the non-cutting sector
of the cutter 20 does not contact the covering film 14’ until
the cutting blades 28 have cut the covering film 14’ and are
located in the cup-shaped portion 10 of the blister 8. The
cutting blades 28 are sharpened cutting edges provided by the
full radial thickness of the cutter 20, with the cutting
edges being disposed at the outer radial surface of the
radial cthickness of the cutter 20. Therefore, as the inliet
section 19 of the suction tube S is pushed further into the
blister 8, the cut covering film 14’ is pushed downwards by
the cutter 20. That single section of the covering film 14’-
which is not cut thus acts as a hinge 27. With the inlet

section 19 of the suction tube S fully inserted into the
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2. The inhaler according to claim1, wherein the support unit (V) is

a container within which the blister pack (B) is in use housed.
AVENDED SHEET 3. The inhaler according to claim2, wherein
t he support unit (V) includes a support nenber (3) including a
plurality of cavities (12) for receiving respective blisters (8) of

the blister pack (B), the cavities (12) _ 44 -

blister 8 the non-cutting sector of the cutter 20 contacts
the covering film 14’, but only to ensure that the cut
covering film 14’ is pushed down into the cup-shaped portion
10 of the blister 8, thereby ensuring that the inlet of the
suction tube S defined by the cutter 20 is open to thé

interior of the blister 8.

In a preferred embodiment the covering film 14‘ is cut so as
to leave the hinge 27 at an upper side as viewed in Figure 1.
In normal use, the support unit V will be held as illustrated
in Figure 1, whereby the doses of powder containing
medicament 9 in the individual blisters 8 will collect away

from the hinge 27 allowing unimpeded withdrawal.

It will be appreciated that the above-described cutting and
insert;on arrangement ensures not only reliable and
consistent cutting of the covering films 14’, but also that a
cut covering film 14’ is retained.by the hinge 27 and cannot
be inhaled by a user. In addition, the passageways 29 in the
outef radial surface of the inlet section 19 of the suction
tube S cannot be blocked by the covering film 14° and ensure
that air is effectively drawn into the blister 8 under the
covering film 14‘'. The passageways 29 also direct air into
the outer periphery of the cup-shaped portion 10 of the
blister 8 at a plurality of positions so as to ensure that
all of the dose of péwder containing medicament 9 in the
blister 8 is exposed to a flow of air. Furthermore, the gaps

26 between the cutting blades 28 ensure that the resulting
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havi ng the sane arrangenent as the apertures (15) in the gui de wal |

(6) such that in use the blisters (8) of the blister pack (B) oppose
the respective apertures (15). 4. The inhaler according to claim 3,
wherein the support menber (3) is adapted to be slideable relative to
t he guide wall (6) so as to allow | oadi ng and unl oadi ng of

blister packs (B). 5. The inhaler accaoigling to claim1, wherein the
support unit (G includes holding neans for holding the

substantially planar surface of the blister pack (B) adj acent the

gui de wall (6). 6. The inhaler according to claim5, wherein the hol ding
- means conpr ieses abds papeted inpiscfwre sis dehbdysr abtevingfiow phabe lkhiesicart pack

(B). 7. The inhal er, according.to claim5_ or 6, wherein the
covering film 14’ and into the inhala:tion channel 31.

Referring to Figure 2, it will be noted that the apertures 15
in the guide wall & of the support unitc V include radial
extensions 16, 16, 16’‘’. Indeed, in order to use the space
available most efficiently, horizontally adjacent apertures
15 are linked by a common extension 1€. Corresponding to the
extensions 16, 16’, 16’' the inlet section 19 of the suction
tube S is provided with protrusions 23, 24. The
corresponding extensions 16, 16‘, 16‘'’ and protrusions 23, 24
fix the suction tube S more securely in the apertures 15 and
therefore make the inhaler easier and more pleasing to _use.
The use of an asymmetric arrangement of extensions 16, 16-,
16'' and protrusions 23, 24 means that the suction tube S may
only be inserted in one particular predetermined orientation.
This provides more consistent and pleasing operation for the
user. Furthermore, if the cup-shaped portions 10 of the
blisters 8 have an asymmetric shape, the suction tube S is

advantageously always inserted with the correct orientation.

Irrespective of the nature of the blisters 8, ensuring that
the suction tube S can only be inserted into each aperture 15
with one orientation has the advantage that the user is only
able to insert the suction tube $ into a previously used
blister with the same orientation as was previously used. 1If
a user were accidentally to be able to insert the suction

tube S into a previously used blister with another
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apertures (15) are defined by el ongate sections (36). 8. The inhaler

according to claim7, wherein the | ength of the el ongate sections
(36) is greater than the wi dth of the blisters (8) of the blister
pack (B). -57- 9. The inhaler
according to any of clains 1 to 8, wherein the support unit (V, G

I ncl udes one or nore projections or pgcesses (41) of predeterm ned
si ze and position such that the support unit (V, G can only receive
blister packs (B) with correspondi ng recesses or projections

(40).
- orientation to that used previously, then the cut covering

film 14’ could be cut free, with the risk that the user could
inhale the same. However, with the preferred arrangement

described above, this is not possible.

As illustrasted in Figure 14, the protrusions 23, 24 abut the
top surface of the blister pack B. Indeed, where provided,
the protrusions 23, 24 define a shoulder 22 that in use abuts
the blister pack B. The abutment of the shoulder 22 fixes
the blister pack B against the upper side of the partition
walls 13 circumscribing the respective cavity 12. .In this
way, it is ensured that, irrespective of the position of the
shoulder 22 because of variations occurring for instance for
tolerance reasons, the cutter 20 is not inserted too far into
a blister 8. This is particularly important, since, if the
inlet section 19 of the suction tube S were inserted too far,
the non-cutting sector of the cutter 20 could tear the
covering film 14’, causing the covering film 14’ to be cut

free.

Of course, it will be appreciated that it is possible to use
many other different shapes for fixing the orientation of the
suction tube S relative to the support unit V. Figure 16
illustrates one possibility, namely the use of apertures 15
with flattened sides 37. Preferably, the flattened sides 37
lie diametrically opposite the non-cutting sector of the
cutter 20. This configuration requires an even shorter

length of cut and the opening at the end face of the inlet
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10. The inhaler according to claim9, wherein the one or nor e
projections or recesses (41) are sized and positioned such that the
support unit (V, G can only . receive blister packs (B) in one relative
orientation. 11. The inhaler according to any of clains 1 to 10, wherein
the inlet section (19) of the suction tube (S) and each of the
apertures (15) are configured such that;tQ§ i_nl et section (19) of the
suction tube (S) can only be i nserted through the apertures (15) in
one relative orientation. 12. The inhaler according to claim 11,
wherein the cross- section of the inlet section (19) of the suction
-t ube (Spcandnt A8 orfoshes entdtmroroftudsels dfs thieuapasptire@sed Iibdre freei S
rotationally asymretric. 13. The inhal er according to claim12, wherein
each of the Moreovgrar s q BRViEyefdildasi o BAdeh coRpRIBIRG at

medicament 9 accumulates "in front of the free end of the

covering £ilm 14°‘.

Figures 17 and 18 illustrate a modified suction tube S for
the inhaler of the first embodiment. In this suction tube S
the passagewéys 29 are not channels in the outer peripheral
surface of the inlet section 19 of the suction tube S, but
are conduits within_the tubular member defining the inlet
section 19 of the suction tube S having broad sector-shaped
outlets 29’’ adjacent the cutting blades 28 and between the
gaps 26 and inlets 29’ in the outer peripheral surface of the
inlet section 19. This modified suction tube S
advantageously provides a flow of air into the blister 8

around a greater length of the periphery thereof.

Figures 20 to 25 illustrate an inhaler or components thereof
in accordance with a second embodiment of the present

invention.

The inhaler comprises a support unit G and a suction tube S.
The suction tube S is of the same kind as described
hereirabove in relation to the inhaler of the first
embodiment. The support unit G comprises a guide wall 6 of
essentially the same kind as described hereinabove in
relation to the inhaler of the first embodiment, with stubs

36 defining the apertures 15 that act as guide portions. The




| east one radial extension (16, 16', 16'').

- 58 - 14. The i nhal er accordlng to cIa|n113 wherein a plurality

of the apertures (15) are linked by at |east one radial ext ensi on
(16). 15. The inhaler according to any of clains 1 to 14, wherein

t he support unit (V, G includes a holder for holding t he suction tube
(S) when not in use. 16. The i nhal er acgprding to claim15, wherein the
hol der - 48

stubs 36 receive the inlet section 19 of the suction tube S
such that the suction tube S is not able to tilt. 1In a
preferred embodiment the support unit G is formed of a

plastics material.

In a first variaﬁt, as illustrated in Figure 21, the support
unit G is an integral part of a blister pack. The Quide wall
6 of the support unit G is fixed, for instance, by adhesive
or heat sealing to the covering £ilm 14 of a blister pack B
of the same kind as described hereinabové in relation to the

inhaler of the first embodiment.

In a seconé variant the support unit G is adapted for use
with successive blister packs B of the same kind as described
hereinabove in relation to the inhaler of the first
embodiment. This variant of the support unit G includes
means for releasably éecuring a blister pack B to the under
surface of the guide wall 6 thereof and holding the same in
the correct relative position. In a preferred embodiment
three of the four edges of the guide wall 6 could be provided
with generally C-shaped lips, such that a blister pack B
could be slid into position from that edge without such a

lip.

Functionally, the support unit G of this embodiment is used
in the same way as the support unit V described hereinabove
in relation to the inhaler of the first embodiment. 1In

particular, the inlet section 19 of the suction tube S which
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conprises a chanber (34) with a hinged Iid (33). 17. The inhal er
according to any of clainms 1 to 16, wherein the inlet section (19) of
the suction tube (S) includes a cutter (20) having a cutting edge for
cutting a covering film(14') of a blister (8) of the blister pack
(B). 18. The inhaler according to claim17, wherein.the cutter

(20) is located around only a part of thesgnlet of the suction tube
(S) such that upon insertion of the inlet section (19) of the suction
tube (S) into a blister (8) of the blister pack (B) the cutter (20)
cuts the covering film(14') of the blister (8) such as to | eave

“a single cutinfdludds aphe cddtefh20i dbaliesecaced din tp mdsigatdBre Wieeet Bire

the cutting edge of the cutter (20) is disposed at the outer
15 so as "to rupture the respective covering film 14°'.

In a preferred embodiment the support unit G includes means
for attaching the suction tube S thereto, for example, one or

more clips such as resilient ciaws.

In the variant of the support unit G as illustrated in
Figures 21 to 23 neither the stubs 36 of the guide wall 6 nor
the.inlet section 19 of the suction tube S are configured so
as to ensure that the suction tutbe S can only be inserted in
one relative orientation into a respective stub 36. However,
it will, of course, be appreciated that the stubs 36 and the
inlet section 19 of the suction tube S can be so configured.
In a preferred embodiment, as illustrated in Figures 24 and
25 and similarly to the modified support unit V as
illustrated in Figure 16, the apertures 15 of the stubs 36
may each be provided with a flattened portion 37 to ensure
that the suction tube S is always inserted into an aperture

15 with the same relative orientation.

In the support units G of Figures 22 and 23 and Figures 24
and 25 the stubs 36 have the same cross-section as the upper
sections of the cup—éhaped portions 10 of the blisters 8. 1In
particular, the biisters 8 of the support unit G of Figures
24 and 25 each have a flattened portion 38 which matches the
flattened portion 37 of each stub 36. However, it is not

necessary for the stubs 36 to be of the same shape as the
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- 59 -

peri pheral surface of the i'nlet section (19) of the

suction tube (S) such that when the inlet section (19) of the
suction tube (S) is inserted into a blister (8) of the blister
pack (B) the cutter (20) first cuts the covering film(14') of
the blister (8) and then the I nner peripheral surface of the

I nlet section (19) of the suctiotube (S) pushes the cut film
flap into the blister (8). 20. The inhaler according to
any of clainms 17 to 19, wherein the cutter (20) conprises a
plurality of axially- ext endi ng bl ades (28), each having cutting

‘edges,

cup-sh@EpahtR bionxi b0 | 9L ekhenbl higtgaps 8( 26Pesirably, that
part of inlet section 19 of the suction tube S which is
inserted into a blister 8 should encompass'substantially all

of the area of the opening of the blister 8 so as to promote

the withdrawal of the dose of powder containing medicament 9

from the blister 8. However, other portions of the suction
tube S may.extend radially beyond the opening of the blister
8. 1In this way, the stubs 36 can be of any shape or size.
Indeed, if at least part of the stubs 36 has a radial
dimension greater than that of the blisters 8, the suction
tube S may include a shoulder such as shoulder 22 described
hereinabove in relation to the inhaler of the first

embodiment.

In the preferred inhalers of the above-described first and
second embodiments the inlet sections 19 of the suction tubes
S and the apertures 15 in the guide walls 6 of the support
units V, G are configured so as to ensure that the suction
tubes S can only be inserted through respective apertures 15
in one relative orientation. It is, however, further
preferred that the inlet sections 19 of the suction tubes S
and the apertures 15 in the support units V, G be shaped
and/or sized according to the medicament of use so as to
avoid the possibility of cross-contamination of medicaments.
It is envisaged that cross-contamination of medicaments could
possibly occur where a user has to take two or more different
medicaments, but by shaping and/or sizing the suction tubes S

and the apertures 15 in the support units V, G uniquely



21. The inhaler according to any of clainms 1 to 20, wherein t he

i nlet section (19) of the suction tube (S) includes at | east one
passageway (29) for providing fluid comuni cati on between a
blister (8) of the blister pack (B) and a space above the blister
(8) when the inlet section (19) of the suction tube (S) is
Inserted in the blister (8). _ gq -22. The inhaler according to
claim 21, wherein the at | east one passageway (29) conprises an
open channel in the outer peripheral surface of the inlet section
(19) of - the suction tube (S), the at |east one passageway (29)

“havi ng one erddwmtiatedcatthepmedicameakonpet beslsdidilli tef of the usex he

inlet section (19) of the suction tube (S) and the )
inadveértently using the wrong suction tube S is obviated.

Furthermore, where the support units V, G are reusable, it is
important that blister packs B are loaded into support units
V, G with the same orientation and that any loaded blister
pack B contains the correct medicament. It is, therefore,
preferred that the blister packs B include a physical feature
representative of the orientation and/or the contained
medicament. In an electronically-controlled inhaler the
blister packs B could be provided with electronically-
readable information, such as a magnetic strip or optically-
readable bar coding. However, in relatively simple inhalers
of the kind as described hereinabove it is proposed to
provide the blister packs B with features having particular
shapes, sizes ahd positions representative of the orientation
and/or the contained medicament. In particular, in order to
ensure that blister packs B are loaded into support units V,
G with the correct orientation, the features are
asymmetrically disposed with respect to the poséiblé

orientations for insertion.

A blister pack B modified to include features representative
of the orientation and/or the contained medicament is
illustrated in Figures 26 and 27. This modified blister pack
B includes first, second and third openings 40 in the sheet
11 in which the cup-shaped portions 10 of the blisters 8 are

formed. The openings 40 are located in the intermediate
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- 6 0 - ot her end | ocated adjacent the inlet of the suction tube
(S 23. The inhaler according to claim22 when appendant upon any of
claims 17 to 20, wherein the other end of the at | east one passageway
(29) is located adjacent the cutter (20). 24. The inhal er according
to claim22 or 23 when appendant upon claim 20, wherein the other end
of the at | east one passageway (29)-isp loocated at one of the gaps
(26). 25. The inhaler according to claim22 or 23 when appendant upon
claim 20, wherein the other end of the at |east one passageway (.29) is
| ocat ed between adj acent -gaps (26). 26. The inhaler according to claim
21, mhereln ZRees 3%%§ﬂvweenoﬁ%ep@%@a@b@ﬁﬁd(ﬂgytééﬁﬁri@eéeélﬁéﬁéuwbeln t he
i nl et %élon 19) he suctg £0 tub

S
passageway ( an |%I%§e(ﬁ Fﬁﬁg?éd%gPoglmentpggltPBﬁnéFgﬁg4phe

I(gg,g,t)h ?f t{lgﬂenlrﬁtd&é@twnu{é%o@érmg Eensygti onnt ybgrEBL 24 an outlet
ocat ed

embodiment the openings 40 are located at the corners of a
square or rectangle. This modified blister pack B is
particularly suited to the inhaler of the first embodiment
where the blister pack B is laid onto a tray 3 which is then
slid into a support unit V. A tray 3 modified to receive
such a blister pack B is illustrated in Figure 28. The tray
- 3 includes protrusions 41 corresponding in size, shape and
position to the openings 40 in the blister pack B. 1In this
way, when the blister pack B is laid onto the tray 3 in the
correct orientation the protrusions 41 fit into the openings
40. As will be apparent from Figure 26, if the blister pack
B were to be laid onto the tray 3 with the opposite
orientation, the protrusions 41 on the tray 3 would not align
with the openings 40 in the blister pack B, such that the
blister pack B would stand proud'of the tray 3 and prevent
the tray 3 from being slid into the support unit V. The
asymmetric arrangement of the openings 40 and the protrusions
41 ensures that the blister pack B cannot be loaded into the
support unit V with the incorrect orientation. It will
further be appreciated that by selecting a different
asymmetric arrangement of openings 40 and protrusions 41 for
each different medicament, then blister packs B containing
only the corfect medicament can be loaded into the support
unit V. In the illustrated embodiment the blister pacle

includes twenty intermediate zones 39 in which openings 40
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adj acent the inlet of the suction tube (9S). 27. The inhaler according to
claim 26 when appendant upon any of clains 17 to 20, wherein the outl et
(29'") of the at | east one passageway (29) is |located adjacent the
cutter (20). - 61 - 28. The

I nhal er according to claim26 or 27 when appendant upon cl ai m 20,
wherein the outlet (29'') of the at least g3 - one passageway (29) is

| ocated at one of the gaps (26). 29. The inhaler according to claim 26 or
27 when appendant upon claim 20, wherein the outlet (29''). of the at
| east one passageway é29) I's |l ocated between adjacent gaps '

- could be formed, thus giving scope for many possible

combinations.

In the above-described modified blister pack B the openings
40 and the projections 41 have a lozenge-shaped or square
outline. Other configurations are, of course, possible. One
such further blister pack B is illustrated ih Figure 29.

This further modified blister pack B includes first and
sécond slits 40 that extend inwardly from the peripheral edge
42. In this modified blister pack B the first and second
slits 40 are paracentral and extend oppositely in a direction
parallel to the narrow sides and over a length greater than
half of the length of the narrow sides. 1In this way, the
slits 40 overlap each other in the central region of the
blister pack B.  For such a modified blister pack B the tray
3 of the support unit V would, for example, include web or

blade like protrusions.

In a yet further modified blister pack B the blisters 8 could
be shaped and/or positioned to identify the orientation
aﬁd/or the contained medicament.. Alternatively, the blister
pack B could include small appropriately—positioned
protrusions which could be formed in the same thermoforming

step as the cup-shaped portions 10 of the blisters 8.
For the above-described variant of the support unit G of the

inhaler of the second embodiment which is reusable,

protrusions and/or recesses can be provided on the upper
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(26). 30. The inhaler according to any of clains 1 to 29, wherein

the suction tube (S) includes at | east one passageway (32) providing
fluid conmuni cati on between the i nhal ati on channel (31) and the

at nosphere through which suppl enmentary air is in use drawn into the

i nhal ation channel (31) on inhal ation by the user. 31. The inhaler
according to any of clainms 1 to 30, wheregn - the inlet section (19) of
t he suction tube (S) includes a radially-extendi ng nenber defining a
shoul der (22) at a predeterm ned axial distance formthe distal end

t hereof, the shoul der (22) being configured so as in use to abut the
" blister paclUWBtagHilipkEvepiandt prképce of tdertdlorsyaw)patk tBeandcthen

bl st er packtt SUaEEEE phe ar 88 5RInG BF i STURRS il t oS ghich

further opEY | 8hd0s amBENDER9RIeeN10Y e St Qe d P35 (Rpb8iment
of the support unit G which includes C-shaped lips on
opposing edges for receiving a blister pack B, the support
unit G could be tapered such that only correspondingly-

tapered blister packs B could be received in the one

orientation.
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support unit (V, G in order to prevent the suction tube (S) and the
support unit (V- G from bei ng separated from one anot her. 33.
The inhal er according to any of clains 1 to 32, in conmbi nation with

34. A support unit for supporting a blister pack (B)
haaluﬂ'ml"rlmllﬂmm“lst antially planar surfage with a plurality of .
blisters (8) fornmed therein, the support unit (V, QG

CLAIMS

1. An inhaler for administering dry powder, comprising:
a suction tube (S) having an inlet at one end and an
outlet at the other end, the suction tube (S) including
at the one end an inlet section (19) configured for
insertion into a blister (8) containing a dose of powder
containing medicament (9) and an inhalation channel (31)
providing fluid communication between the inlet and the
outlet through which powder is in use drawn on
inhalation by a user; and
a support unit (V, G) for supporting a blister pack (B)
having a substantially planar surface with a plurality
of blisters (8) formed therein, the support unit (V, G)
including a guide wall (6) adjacent which the
substantially planar surface of the blister pack (B) is
in use disposed, the.guide wall (6) including a
plurality of apertures (15) acting as guide portions in
alignment with respective blisters (8) of the blister
pack (B), each aperture (15) being for guiding the inlet
section (19) of the suction tube (S) into a respective
blister (8) of the blister pack (B) and supporting the

suction tube (S) when so guided.
2. The inhaler according to claim 1, wherein the support

unit (V) is a container within which the blister pack

{B) is in use housed.
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i ncluding a guide wall (6) adjacent which the substantially planar

surface of the blister pack (B) is I n use di sposed, the guide wall
(6) including a plurality of apertures (15) acting as guide portions
i al i gnment—w-th—respeetive-blisters (8) of the blister pack

(B), each aperture for gquiding the inlet section (19) of
a suction tube (S jﬂﬁ”ﬁ"rlﬁ, l(i - 56 blister (8) of the blister pack
(B) and supporting n tube (S) when so gui ded. 35. The
support unit according to cl a| m34 wherein the support unit (V) is a
container within which the blister pack (B) is in use housed. 36.

“The support it HEFMHLE RIIWFHBS, t9 n%l%l%mn , awhereigy ghey sunpet (3)

LU0 8 PSS B SRS o e BRI STRER

sane plurality of cavities (12) for receiving respective
blisters (8) of the blister pack (B), the cavities (12)
having the same arrangement as the apertures (15) in the
guide wall (6) such that in use the blisters (8) of the

blister pack (B) oppose the respectivé apertures (15).

4. The inhaler according to claim 3, wherein the support
member (3) is adapted to be slideable relative to the
guide wall (6) so as to allow loading and unloading of

blister packs (B).

5. The inhaler according to claim 1, wherein the support
unit (G) includes holding means for holding the
substantially pianar surface of the blister pack (B)

adjacent the guide wall (6).

6. The inhaler according to claim 5, wherein the holding
means compriseé C-shaped lips for slideably receiving

. the blister pack (B).

7. The inhaler according to claim 5 or 6, wherein the

-apertures (15) are defined by elongate sections (36).
8. The inhaler according to claim 7, wherein the length of

the elongate sections (36) is greater than the width of

the blisters (8) of the blister pack (B).
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- 63 - arrangenment as the apertures (15) in the guide malll(6)

such that in use the blisters (8) of the blister pack (B) oppose the
respective apertures (15). 37. The support unit according to claim 36,
wherein the support nenber (3) is adapted to be slideable relative

to the guide wall (6) to allow |oading and unloading oﬂ————~4ﬂ44§4y;4xmﬂci
(B). 38. The support unit according te el7ai-m 34, incl hol di ng
means for holding the substantially planar -~ surface ﬁmﬁrm,ﬂ"ﬂ; lm”Iﬂck
(B) adjacent the guide wall (6).

9. The irhaler according to any of claims 1 to 8, wherein
.the support unit (V, G) includes one or more pro:ectlons
or recesses (4l) of predetermined size and position such
that the support unit (V, G) can only receive blister

packs (B) with corresponding recesses or projections

(40) .

10. The inhaler according to claim 9, wherein the one or
more projections or recesses (41)'are sized and
positioned such that the support unit (V, G) can only

receive blister packs (B) in one relative orientation.

11. The inhaler according to any of claims 1 to 10, wherein
the inlet section (19) of the suction tube (S) and each
of the apertures (15) are configured such that the inlet
section (19) of the suction tube (S) can only be |
inserted through the épertures (15) in one relative

orientation.

12. The inhaler according to claim 11, wherein the cross-
section of the inlet section (19) of the suction tube
(S) and the cross-section of each of the apertures (15)

is rotationally asymmetric.
13. The irhaler according to claim 12, wherein each of the

apertures (15) is generally circular in shape with at

least one radial extension (16, 16, 16‘'").
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39. The support unit according to claim38, wherein the hol di ng means
30, The Suppor 1 uni t Bacording Lo ol Xim38 o 99, wher 2?n?|llflllﬂ[|ﬂlﬂﬂ11llsl il

apertures (15) are defined by el ongate sections (36). 41. "Tht
support unit according to claim40, wherein the | ength of the

el ongate sections (36) is greater than thess - width of the blisters (8)
of the blister pack (B). 42. The support unit according to any of clains
34 to 41, i ncluding one or nore projections or recesses (41) of

- 64 - .

14. The inhaler according to claim 13, wherein a plurality
of the apertures (15) are linked by at least one radial

extension (16).

15. The inhaler according to any of claims 1 to 14, wherein
the support unit (V, G) includes a holder for holding

the suction tube (S) when not in use.

16. The inhaler according to claim 15, wherein the holder

comprises a chamber (34) with a hinged 1lid (33).

17. The inhaler according to any of claims 1 to 16, wherein
the inlet section (19) of the suction tube (S) includes
a cutter (20) having a cutting edge for cutting a
covering f£ilm (14‘) of a blister (8) of the blister pack
(B) . |

18. The inhaler according to claim 17, wherein the cutter
(20) is located around only a part of the inlet of the
suction tube (S} such that upon insertion of the inlet
section (19) of the suction tube (S) into a blister (8)
of the blister pack (B) the cutter (20) cuts the
covering film (14‘') of the blister (8) such as to leave

a single cut f£ilm flap.

19. The inhaler according to claim 18, wherein the cutting

edge of the cutter (20) is disposed at the outer
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predeterm ned size and position so as to be able to receive only
blister packs (B) with correspondi ng recesses or projections (40).
The support unit—according to claim42, wherein the one or nore

pr oj s (41) are sized and positioned such that blister
packgmlm mallurumﬂmr received in one relative orientation. 44. The
upport unit aecos disilg to any of clains 34 39 43, wherein each of the
apertures (15) is configured such that the inlet section (19) of a
suction tube (S) can onIy be inserted through the apertures (15) in one

relative orientation. The s#%gért unit according to claim44, wherein

t'he Cross- sectﬁ%ﬁf‘%’fe@cl‘ﬁ‘b’f eberherealegsyersion (194t &ffi (S?rhf ly
t n d t a erein.eac
Thaaper tures (15) T AP MR SGROK Ak L nh LR 2a1 HRCEER R 1)

radi al extension (E tHe ,sudtidn tudd . (§hel§uD@9ét—tgalt nagcyr gllqgttet} clggi m
46, wherein a pIuralltf of the apertures (15) are linked by at |east
one radi al extensuﬂf(QEﬁ blister pack (B) the cutter (20) first cuts the

covering film (14‘) of the blister (8) and then the

inner peripheral surface of the inlet section (19) of
the suction tube (S) pushes the cut film flap into the
blister (8).

20. The inhaler according to any of claims 17 to 19, wherein
the cutter (20) comprises a plurality of axially-
extending blades (28), each having cutting edges,

separated by axially-extending gaps (26).

21. The inhaler according to any of claims 1 to 20, wherein
the inlet section (19) of the suction tube (S} includes
at least one passageway (29) for providing fluid
communication between a blister (8) of the blister pack
(B) and a space above the blister (8) when the inlet
section (19) of the suction tube (S) is inserted in the

blister (8).

22. The inhaler according to claim 21, wherein the at least
one passageway (29) comprises an open channel in the
outer peripheral surface of the inlet section (19) of
the suction tube (S), the at least one passageway (29)
having one end located at a position along the length of

the inlet section (19) of the suction tube (S) and the
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AVENDED SHEET - 65 - 48. The support

unit according to any of clainms 34 to 47, I ncl udi ng a hol der for
hol di ng a suction tube (S). 49. The support unit according to claim 48,
wherein the hol der conprises a chanber (34) with a hinged Iid (33).

50. The support unit according to any of cgajn§ 34 to 49, in _
ggv\nglepfit Lgpm\rml gihng: blister pack (B). 51.6An-i nhaf,ﬂl![lm”nﬂmlllllﬁ!lrrl ng dry

other end located adjacent the inlet of the suction tube

(s).

23. The inhaler according to claim 22 when appendant upon
any of claims 17 to 20, wherein the other end of the at
least one passageway (29) is located adjacent the cutter

(20) .

24. The inhaler according to claim 22 or 23 when appendant
upon claim 20, wherein the other end of the at least one

passageway (29) is located at one of the gaps (26).

25. The inhaler according to claim 22 or 23 when appendant
upon claim 20, wherein the other end of the at least one

passageway (29) is located between adjacent gaps (26).

26. The inhaler according to claim 21, wherein the at least
one passageway (29) comprises a conduit in the inlet
section (19) of the suction tube (S), the at least one
passageway (29) having an inlet (29’) located at a |
position along the length of the inlet section (19) of
the suction tube (S) and an outlet (29’‘) located

adjacent the inlet of the suction tube (8).

27. The inhaler according to claim 26 when appendant upon
any of claims 17 to 20, wherein the outlet (29’‘) of the

at least one passageway (29) is located adjacent the

cutter (20).
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a suction tube (S) having an inlet at one end and an outlet at the

ot her end, the suction tube (S) including at the one end an inlet
section (19) configured for insertion into a blister (8) containing a
dose of powder cont ai ni ng nedi canent (9) and an inhal ati on channel
(31) providing fluid communication between the inlet and the

outl et through which powder is in use dra@wh en I nhal ation by a user;

and a supp or supporting a blister pack (B)

havi ng a substa;mnm !] mulumu"rface with a plurality . of blisters (8)

formed therein, t'he®suppdtt *uni't (v, Q i ncluding a guide wall (6)

- adj acent which the substantial ly planar surface of the blister pack
(B) is Jg) usghdli spRseer é@@oﬂ&iﬂ? ¥8l k166h ""@Cb'fdbﬁgwﬁen ap gl 1y

of apertures (15) acting as guide porfions in al i gnnent mn

respective bli st ersor{ 8laimt e, bvhetein the patRefB)29%ag¢hodpehicuae (st
being for guiding the inlet )
one passageway (29) is located at one of the gaps (26).

29. The inhaler according to claim 26 or 27 when appendant
upon claim 20, wherein the outlet (29’’) of the at least
one passageway (29) is located between adjacent gaps

(26) .

30. The inhaler according to any of c;aims 1 to 29, wherein
=t:he suction tube (S) includes at least one passageway
(32) providing fluid communication between the
inhalation channel (31) and the atmésphere through which
supplementary air is in use drawn into the inhalation

channel (31) on inhalation by the user.

31. The inhaler according to any of claims 1 to 30, wherein
the inlet section (19) of the suction tube (S) includes
a radially-extending member defining a shoulder (22) at
a predetermined axial distance form the distal end
thereof, the shoulder (22) being configured so as in use
to abut the blister pack (B) and prevent the iniet
section (19) of the suction tube (S) from being inserted

too far into_a blister (8) of the blister pack (B).

32. The inhaler according to any of claims 1 to 31, further

comprising a member connecting the suction tube (S) to
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- ' S) into a respective
section (19) of the suct[gg_tube (Sﬁlzster (8) gf the blister pack (B) and

i he inl et
suep TN M o oo (i’ so aules ™ ' “uperEin e

19) of the suction tube
h t hat the inlet section (

age cggf;gr;ed SUCbe i nserted through the~afértures (15) in O?ﬁerELSEBYE
gr?eﬁtation. 52. The inhal er according to claimb51, wherein

the support unit (V. G) in order to pPrevent the suction
tube (S) and the Support unit (V, G) from being

separated from one another.

33. The inhaler according to any of claims 1 to 32, in

combination with a blister pack (B).

34. A support unit for supporting a blister pack (B) having
a substantially planar surface with a plurality of
blisters (8) formed therein, the support unit (v, G)
including a guide wall (6) adjacent which the
substantially planar surface of the blister pack (B) is
in use disposed, the guide wall (6) including a '
Plurality of apertures (15) acting as guide portions in
alignment with respective blisters (8) of the blister
pack (B), each aperture (15) being for guiding the inlet
section (19) of a suction tube (S) into a respective
blister (8) of the blister pack (B) and supporting the

suction tube (S) when S0 guided.

35. The support unit according to claim 34, wherein the
support unit (V) is a. container within which the blister

pack (B) is in use housed.

36. The support unit according to claim 35, including a
sSupport member (3) including a pPlurality of cavities
(12) for receiving respective blisters (8) of the

blister pack (B), the cavities (12) having the same
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unit (V) is a container wthin: mhlch the bllster f (B) is in use
housed.  53. The inhaler acco:ﬂmmtjwn | Wnerel n the support
unit (V) includes a support me plurality of

cavities (12) for receiving respectlve Ilsters (8) of the blister

pack (B), the cavities (12) havi ng the sane arrangenent as the
apertures (15) in the guide wall (6 &dch that in use the blisters (8)
of the blister pack (B) oppose the respective apertures (15). 54.
The inhal er according to claim53, wherein the support nenber (3) is

.adapted to be Sligg?Pgﬁ?EﬁEﬁE' ? E§e$g§9r=uﬁé%“fk5W®Jlf% |$Hﬁ walflkgw

| oadi ng and unl oa CKs

according to clai rrs@éh vheeehR LBe SHMRP®Itisters WH) c(@)tnél%m@@eh%gbﬁg
means for holding the

(B) oppose the respective apertures (15).

37. The supnort unit according to clilaim 36, wherein the
support member (3) is adapted to be slideable relative
to the guide wall (6) to allow loading and unloading of

blister packs (B}.

38. The support unit according to claim 34, including
holding means for holding the substantially planar
surface of the blister pack (B) adjacent the guide wall
(6).

39. The support unit according to claim 38, wherein the
holding means comprises C-shaped lips for slideably

receiving the blister pack (B).

40. The support unit according to claim 38 or 39, wherein

the apertures (15) are defined by elongate sections

(36).
41. The support unit according to claim 40, wherein the
length of the élongate sections (36) is greater than the

width of the blisters (8) of the blister pack (B).

42. The support unit according to any of claims 34 to 41,

including one or more projections or recesses (41) of

AMENDED SHEET




AMENDED SHEET _ - 67 -

substantially planar surface of the blister pack (B) adj acent the
gui de wall (6). 56. The inhal er according to claimb55, wherein the
hol di ng means conprises C-shaped lips for slideably recerving "t he

blister pack (B). 57. The inhaler accordlng to cl ein
t he apertures (15) are defined by €l aTe sectﬁu Hﬁul ml mThe
~inhaler according to claimb57, wherein the |eng
. predetermined size and position so as to be able to

receive only blister packs (B) with corresponding

recesses ox projectibns (40) .

43. The support unit according to claim 42, wherein the one
or more projections or recesses (41l) are sized and
positioned such that blister packs (B) can only be

received in one relative orientation.

44 . The support unit according to any of claims 34 to 43,
wherein each of the.apertures {15) is configured such
that the inlet section (19) of a suction tube (S) can
only be inserted through the apertures (15) in one

relative orientation.

45. The support unit according to claim 44, wherein the
cross-section of each of the apertures (15) is

rotationally asymmetric.

46. The support unit according to claim 45, wherein each of
the apertures (15) is generally circular in shape with

at least one radial extension (16, 16‘, 16'‘}).
47. The support unit according to claim 46, wherein a

plurality of the apertures (15) are linked by at least

one radial extension (16).
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the el ongate sections (36) is greater than the w dth of the blisters
(8) of the blister pack (B). 59. The inhaler according to any of clains
51 to 58, wherein | the support unit (V, G includes one or nore
pr o recesses (41) of predeternmined size and position such
tha’ﬂﬁmmmmw H”n"t (V, G can only rece| ve blister packs (B) with
correspeondd ngr recesses or projections 65 (40). 60. The inhaler
according to claimb5b9, mhereln t he one or- nore projections or recesses
(41) are sized and positioned such that the support unit (V, G can.
only regei. verhbi SLgpoRac I&%l(tB)ac'c%r@l%g" AN SH '&mﬁﬁg A4 to 647, The
‘i nhal er according to any of clains 51 , wherein
cross-section of theludieg setbilder Fdr tlolidielg a suction tube (S).

49. The support unit according to claim 48, wherein the

holder comprises a chamber (34) with a hinged 1lid (33).

50. The support unit according to any of claims 34 to 49, in

combination with a blister pack (B).

51. An inhaler for administering dry powder, comprisiné:
a suction tube (S) having an inlet at one end and an
outlet at the other end, the suction tube (S) including
at the one end an inlet section (19) configured for
insertion into a blister (8) containing a dose of powder
containing medicament (9) and an inhalation channel (31)
pro&iding fluid communication between the inlet and the
outlet through which powder is in use drawn on
inhalation by a user; and
a support unit (V, G) for supporting a blister pack (B)
having a substantially planar surface with a plurality
of blisters (8) formed therein, the support unit (V, G)
including a guide wall (6) adjacent which the
substantially planar surface of the blister pack (B) is
in use disposed, the guide wall (6) including a
plurality of apertures (15) acting as guide portions in
alignment with respective blisters (8) of the blister
pack (B), each aperture (15) being for guiding the inlet

section (19) of the suction tube (S) into a respective
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- 68 - suction tube (S) and the cross-section of each of the
apertures (15) is rotationally asymetri c. 62. The inhaler according to
«claim6l, wherein each of the apertures (15) is generally circular in
shape with at least one radial extension (16, 16', 16''). 63. The
I nhal er according to claim62, wherein a plurality of the apertures

(15) are linked by a u"ﬂn | - €6 extension (16). 64. The
i nhal er accordi ng t01 cﬂﬂ"ﬂ"ﬁ"ﬂtwun to 63,. wherein t he support unit
(V, © includes a holder‘fot Hbiding - the suction tube (S) when not in

. use. 65. The Inkgfnl.gtr:egc?gsdloggthg %llalls@eg‘4’pavg1ker(eBl)n ;1{153 shl?zlbpdc?rr'ting the

suction tube (S) when so guided;

whereln the inlet section (19) of the suction tube (S)
and each of the apertures (15) are configured such that
the inlet section (19) of the suction tube (S) can only
be inserted through the apertures (15) in one relative

orientation.

52. The inhaler according to claim 51, wherein the support
‘unit (V) is a container within which the blister pack

({B) is ‘in use housed.

53. The inhaler according to claim 52, wherein the support
unit (V) includes a support member (3) including a
plurality of cavities (12) fbr receiving respective
blisters (8) of the blister pack (B), the cavities (12)
having the same arrangement as the apertures (15) in the
guide wall (6) such that in use the blisters (8) of the

blister pack (B) oppose the respective apertures (15).

54. The inhaler according to claim 53, wherein the support
member (3) is adapted to be slideable relative to the
guide wall (6) so as to allow loading and unloading of

blister packs (B).

55. The'inhaler according to claim 51, wherein the support

unit (G) includes holding means for holding the
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conprises a chanber (34) with a hinged lid (33). 66. The inhal er

according to any of clains 51 to 65, wherein the inlet section (19)
«of the suction tube (S) includes a cutter_(20) having a cutting edge
for cutting a covering film(14') of a blister (8) of the blister
pack . (B). -67. The inhaler according to cﬂm m iy t he cutter
(20) is located around only a part of theé7ntet mr! " llmlnion t ube
(S) such that upon insertion of the inlet s'ect®i oA (19)s of* t he suction
tube (S) into a blister (8) -69- . of the blister pack

.(B) the cutter (%@bé%gﬁifgfﬁy planar surface of the blister pack (B)

adjacent the guide wall (6).

56. The inhaler according to claim 55, wherein the holding
means comprises C-shaped lips for slideably receiving

the blister pack (B).

57. The inhaler according to claim 55 or 56, wherein the

apertures (15) are defined by elongate sections (36).

58. The inhaler according to claim 57, wherein the. length of
the elongéte sections (36) is greater than the width of

the blisters (8) of the blister pack (B).

59. The inhaler according to any of claims 51 to 58, wherein
the support unit (V, G) includes one or more projections
or recesses (41) of predetermined siie and position such
that the support unit (V, G) can only receive blister
packs (B) with corresponding recesses or projections

(40) .

60. The inhaler according to claim 59, wherein the one or
more projections or recesses (41l) are sized and
positioned such that the support unit (V, G) can only

receive blister packs (B) in one relative orientation.

61. The inhaler according to any of claims 51 to 60, wherein

the cross-section of the inlet section (19) of the
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bovering film(14') of the blister (8) such as to | eave a single
f

cut filmflap. 68. The inhaler according to claim
cutting edge of the cutter (20) is di sposed at II l “I‘”m m!ll

peri pheral surface of the inlet section (19) of th csuet1won
(S) such that when the inlet section (19) of the suctlon t ube
(S) is inserted into a blister (8) - 68 -of the blister pack (B) the
cutter (20). first cuts the covering film(14') of the blister
(8) and then the i nner peripheral surface of the inlet section
19) of t he, suction fube ) pushes the cut filmflap into_the
'(bl i ster (8). SuCtgepn TS niﬁ;\ Aic%@? dF RS oSanyion elfaF’—‘ﬁ'EP‘ 6t &hes,

bl (aé&%’ke‘t&f@% Llé)zois éﬁ;?&%%flgl YEGhhby 9L axially-

ext endi ng bl ades eac aving cutfting e separ at ed by
axi al | y-extendi ng gaps (26).

62. The inhaler according to claim 61, wherein each of the
apertures (15) is generally circular in shape with at

least one radial extension (16, 16', 16’ ‘).

63. The inhaler according to claim 62, wherein a plurality
of the apertures (15) are linked by at least 6ne radial

extension (16).

64. The inhaler according to any of claims 51 to 63, wherein
the support unit (V, G) includes a holder for holding

the suction tube (S) when not in use.

65. The inhaler éccording to claim 64, wherein the holder

comprises a chamber (34) with a hinged 1id (33).

66. The inhaler éccording to any of claims 51 to 65, wherein
the inlet section (19) of the suction tube (S) includes
a cutter (20) having a cutting edge for cutting a
covering film (14’) of a blister (8) of the blister pack
(B) .

67. The inhaler according to claim 66, wherein the cutter
(20) is located around only a part of the inlet of the
suction tube (S) such that upon insertion of the inlet

section (19) of the suction tube (S) into a blister (8)
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70. The inhal er according to any of clainms 51 to 69, wherein t he

i nlet section (19) of the suction zube (S) includes at | east one

passageway (29) for providing fluid comuni cati on between a

blister (8) of the blister pack (B) and a space above the

bI| I nl et section (19) of the suction tube (S)
ﬁm}lﬂmlmﬂﬂm blister (8)69 - 71. The inhaler

accordlmglionc aim /0, wherein the at |east one passageway (29)

conpri ses an open channel in the out er peripheral surface of the inlet

section (19) of the at |east one gssagemay (29)

he, i on
of tﬁeebfgggeg pégge(g§)the cutter (22) cu
covering film (14’) of the blister (8} such as to leave

a single cut film flap.

68. The inhaler according to claim 67, wherein the cutting
edge of the cutter (20) is disposed at the outer
peripheral surface of the inlet section (19) of the
suction tube (S) such that when the inlet section (19)
of the suction tube (S) is inserted into a blister (8)
of the blister pack (B) the cutter (2C) first cuts the
covering f£film (14’) of the blister (8) and then the
inner peripheral surface of the inlé; section (19) of
the suction tube (S) pushes the cut film flap into the
blister (8).

69. The inhaler according to any of claims 66 to 68, wherein
the cutter (20) comprises a plurality of axially-
extending blades (28), each having cutting edges

separated by axially-extending gaps (25).

70. The inhaler according to any of claims 51 to 69, wheréin
the inlet section (19) of the suction tTube (S) includes
at least one passageway (29) for providing fluid
communication between a blister (8) of the blister pack
(B) and a space above the blister (8) when the inlet
section (19) of the suction tube (S) is inserted in the

blister (8).
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having one end | ocated at a position along the |ength of the inlet

section (19) of the suction tube (S) and the ot her end | ocated
adj acent the inlet of the suction tube (9. 72. The inhaler
accordi ng to cl aitTm7i—when—appendant- upon any of clainms 66 to 69,
wherein the other | east one passageway (29) is |located
adj acent the cutt miln"lj!iﬁ”ﬁ 3. Fhé 0 nhal er according to claim71 or
72 when appendant 69, wherein the other end of the at '
| east one passageway (29) |s Iocated at one of the gaps (26). 74.
The inhaler cco |n cIa|n171 wh app on_cl.aim 69,
- wherein the’&ther g %% %cq one ¢Ta il ﬁ§33§55m59n(£§% PS 1585Ced
bet ween adJacento&%p%a@%@bewajﬂi2§m“%dﬂﬁ¥ﬁ§%saéﬁoégéﬂchQnEEQ'Eh7Qhe
wherein the at | east one passageway (29) conprises a conduit in the
i nl et outer peripheral surface of the inlet section (19) of

the suction tube (S), the at least one passageway (29)
having one end located at a position along the length of
the inlet section (19) of the suction tube (S) and the
other end located adjacent the inlet of the suction tube

(S).

72. The inhaler according to claim 71 when appendant upon
any of claims 66 to 69, wherein the other end of the at
least one passageway (29) 1is located adjacent the cutter

(20) .

73. The inhaler according to claim 71 or 72 when appendant
upon claim 69, wherein the other end of the at least one

passageway (29) is located at one of the gaps (26).

74. The inhaler according to claim 71 or 72 when appendant
upon claim 69, wherein the other end of the at least one

passageway (29) is located between adjacent gaps (26).

75. The inhaler according to claim 70, wherein the at least
one passageway (29) comprises a conduit in the inlet
section (19) of the suction tube (S), the at least one
passageway (29) having an inlet (29’) located at a

position along the_lehgth of the inlet section (19) of
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section (19) of the suction tube (S), the at |east one passageway

(29) having an inlet (29') located at a position along the | ength of
the inlet section (19) of ¥

the suction tube (S) and an outlet (29"') |ocated ent the i nl et of
the suction tube (9S). 76. The inhal er accordlng ﬂﬂ”ﬂ ﬂ&

appendant upon any of clains 66 to 69;71wherei ') of the
at | east one passageway (29) is |located adjacent the cutter (20).

77. The inhaler according to claim75 or 76 when appendant upon claim
69, wherein the outlet (29"') of the at |east one gassagemay (29) is

‘| ocat ed at one oftgﬁb o ybe (S} and an outlet (29’') "located

adjacent the inlet of the suction tube (S).

76. The inhaler according to c}aim 75 wheh appendant upon
any of claims 66 to 69, wherein the outlet (29'‘) of the
at least one passageway (29) is located adjacent the

cutter (20).

77. .The inhaler according to claim 75 or 76 when appendant
upon claim 69, wherein the outlet (29’‘) of the at least

one passageway (29) is located at one of the gaps (26).

78. The inhaler according to claim 75 or 76 when appendant
upon claim 69, wherein the outlet (297‘) of the at least
one passageway (29) is located between adjacent gaps

(26) .

79. The inhaler according to any of claims 51 to 78, wherein
the suction tube (S) includes at least one passageway
{32) providing fluid communication between the
inhalation channel (31) and the atmosphere through which
supplementary air is in use drawn into the inhalation

channel (31) on inhalation by the user.

80. .The inhaler according to any of claims 51 to 79, wherein
the inlet section (19) of the suction tube (S) includes
a radially-extending member defining a shoulder (22) at

a predetermined axial distance form the distal end
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78. The inhaler according to claim75 or 76 when appendant upon cl aim
69, wherein the outlet (29'') of the at | east one passageway (29) is
1 ocat ed between adj acent gaps (26). 79. The inhaler according to
any of clai ; Wherein the suction tube (S) includes at |east

one 32) providing fluid communi cati on between the
inhanmﬂgmﬁmmmlmm 1) and the atnospher@2through which suppl enent ary
air 1s 1n usen <1 nto the inhal ation channel (31) on inhal ation by
t he user. 80. The inhaler according to any of clains 51 to 79, wherein
the inlet section f cthgn_t (S)..includ a .
‘radialIy-extendinﬁﬁég%ggr.gggi%ﬁﬁahgeghgg?&eggﬁ 5)ch%%gur%ggﬁ%uﬁﬁeﬂ?ﬁ?ﬁﬁ
axi al distance foem hBArdisbabig8der pack (BY ahé prevent tddenpal, the
shoul der (22) being configured so as In use FE abut the blister pack
(B) and prevent theckabet (19) of the suction tube (S) from being inserted

too far into a blister (8) of the blister pack (B).

81. The inhaler according to any of claims 51 to 80, further
comprising a member connecting the suction tube (S) to
the support unit (V, G) in order to prevent the suction
tube (S) and the support'unit {(V, G) from being

separated from one another.

82. The inhaler accoxrding to any of claims 51 to 81, in

combination with a blister pack (B).

83. A suction tube for administering dry powder from a
blister (8) sealed by a covering film (14‘), the suction
tube (S) having an inlet at one end and an outlet at the
other end, and including at the one end an inlet section
(19) configured for insertion into a blister (8)
containing a dose of powder containing medicament (9)
and an inhalation channel (31) providing fluid
communication between the.inlet and the outlet through
which powder is in use drawn on inhalation by a user,
wherein the inlet section (19) includes a cutter (20)
located around only a part of the inlet such that upon

insertion of the inlet section (19) into a blister (8)
the cutter (20) cuts the covering film (14’) of the

blister (8) such as to leave a single cut £ilm flap.
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section (19) of the-suction tube (S) frombeing inserted too far into
a blister (8) of the blister pack (B). 81. The inhaler according to any
"of clains 51 to 80, further conprising a nmenber connecting the
suction tube (S) to the support unit (V, G in order to prevent the
suction tube (S) and the support unit (V, G from being

separated from one another. 82. The inhaber according to any of clains 51
to 81, in conbi ster pack (B). 83. A suction tube
for adm nistering dry m‘“uﬁg‘“m blister (8) sealed by a covering
film(14'), the suction ¢ having an inlet at one end and an

“outlet at the ot her end, and including at the one end an inl et
section 84 (19hCAfdused (s 4P66rE: 08 tetglalh'ﬂ Ia%teﬁur{e%)em the
contai ning a dose of powder containing nmedi canent (9) and an

i nhal ati on channeiuqt3hg mdge dihgclie uddtter (20) is disposed at the outer
peripheral surface of the inlet section {19) such that
when the inlet section (19) is inserted into a blister
(8) the cutter (20) first cuts the covering film (14’)
of the blister (8) and then the inner peripheral surface
of the inlet section (19) pushes the cut film flap into

the blister (8).

85. The suction tube according to claim 83 or 84, wherein
the cutter (20) comprises a plurality of axially-
extending blades (28), each having cutting edges,

separated by axially-extending gaps (26).

86. The suction tube according to any of claimé 83 to 85,
wherein the inlet section (19) includes at least one
passageway (29) for providing fluid communication
between a blister (8) and a space above the blister (8)
when the inlet section (19) is inserted in the blister

(8).

87. The suction tube according to claim 86, wherein the at
least one passageway (29) comprises an open channel in
the outer peripheral surface of the inlet section (19),
the at least one passageway (29) having one end located

at a position along the length of the inlet section (19)
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communi cati on between the inlet and the outlet through whi ch powder

IS in use drawn on inhalation by a user, wherein the inlet section
(19) includes a cutter (20) | ocated around only a part of the inlet
such that upon insertion of the inlet section (19) into a biister (8)

the cutter (20) cuts the covering film(14') of ' (8) such

as to |leave a single cut filmflap. - 74 - “"mUﬂlllllllnmﬂDm _
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suction tube according to claim83, wherein the cutting edge of the
cutter (20) is disggfe at the outer ) ,

} a the other end located adjacent the inlet of the

suction tube (S).

88. The suction tube according to claim 87, wherein the
other end of the at least one passageway (29) is located

adjacent the cutter (20).

89. The suction tube according to claim 87 or 88 when
appendant upon claim 85, wherein the other end of the at

least one passageway (29) is located at one of the gaps

(26) .

90. The suction tube according to claim 87 or 88 when
appendant upon claim 85, wherein the other end of the at
least one paSsageway (29) is located between adjacent

gaps (26).

91. The suction tube according to claim 86, wherein the at
least one passageway (29) comprises a conduit in the
inlet section (19), the at least one passageway (29)
having an inlet (29') located at a position along the

length of the inlet section' (19) and-an outlet (29'7)

located adjacent the inlet of the suction tube (S).
92. The suction tube according to claim 91, wherein the

outlet (29’'‘) of the at least one passageway (29) is

located adjacent the cutter (20).
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peri pheral surface of the inlet section (19) such that i nl et
section (19) is inserted into a blister (8) the cuiuﬂm Eil!ﬁ ﬁls“i uts
the covering film(14") of the blister (8) and thens s %

peri pheral surface of the inlet section (19) pushes the cut filmflap
into the blister (8) 85. The suctiogn tube according to claim83 or
84, wherein the cutter (20) conprrsgé a plurality of axially-
extendi ng bl ades (28), each having cutting edges, separ at ed by

axi al | y-extendi ng gaps (26). 86. The suction tube according to any of

claims 83 19i85, the oulhSIH Ruhe dolchlaSEPLONC{aT bUChUdss ghebeast one

passageway (29) for providing fluid comruni cation etween a Dblister
(8) and a space alppendemt hipiost erlaify) 85, whdweaihhehénbetlgectpen (1% is
inserted in the blister :

the at least one passageway (29) is located at one of

the gaps (26).

94. The suction tube according to claim 91 or 92 when
appendant upon claim 85, wherein the outlet (29‘‘) of

the at least one passageway (29) is located between

adjacent gaps (26).

95. The suction tube according to any of claims 83 to 94,
including at least one passageway.(32) providing fluid
communication between the inhalation channel (31) and
the atmosphere through which supplementary air is in use
drawn into the inhalation channel (31) on inhalation by

the user.

96. The suction tube according to any of claims 83 to 95,
wherein the inlet section (19) includes a radially-
extending member defining a shoulder (22) at a
predetermined axial distance form the distal end
thereof, the shoulder (22) being configured so as in use
to abut a blister pack (B) which includes at least one
blister  (8) and prevent the inlet section (19) from
being inserted too far into the at least one blister

(8).
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87. ——'Fhe—sac—H—en—t—ube—accordl ng to claim86, wherein the at | east one

pass I ses an open channel in t he outer peripheral
-surf EII "I lgilsectlon (19), the at | east one passageway (29)
havi - at a position along the length of the inlet

section (19) 74 and the other end
| ocated adjacent the inlet of the sumg ion tube (). 88. The suction
tube according to claim87, wherein the ot her end of the at |east one
passageway (29) is |located adj acent the cutter (20).

e7. A suctién tube for administering dry powder from a
blister (&) sealed by a covering film (14’), the suction
tube (S) having an inlet at orne end and an outlet at the
other end, and including an iniet section (19) at the
one end, the inlet section (12) being configured for
insertion into a blister (8) containing a dose of powder
containing medicament (9) and including at least one
first passageway (29) for providing fluid communication
between the blister (8) and a space above the blister
(8) when the inlet section (19) is inserted in the
blister (8), an inhalation channel (31) providing fluid

. communication between the inlet and the outlet through
which powder is in use drawn on inhalation by a user and
at least one second passageway (32) providing fluid
communication between the inhalation channel (31) and
the atmosphere through which supplementary air is in use

rawn into the inhalation channel (31) on inhalation by

the user.

98. The suction tube according to claim 97, wherein the
inlet section (19) includes a cutter (20) having a
cutting edge for cutting the covering film (14‘) of a

blister (8).

99. The suction tube according to claim 98, wherein the
cutter (2C) is located around only a part of the inlet
of the suction tube (S) such that upon insertion of the

inlet section (19) into a blister (8) the cutter (20)
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89. The suction tube according to claim87 or 88 when appendant upon
claim85, wherein the other end of the at | east one passageway (29) is
| ocated at one of the gaps (26). ‘90. The suction tube according to
claim 87 or 88 when: _ appendant upon cl ai m 85, wherein the other end of
t he at | east o I's | ocated between adj acent gaps
(26). 91. The suctji mm&mgmm mpg to70l ai m 86, wherein the at

| east one passageway conprises a conduit in the inl et section

(19), the at |east one passageway (29) having an inlet (29') |ocated
at a p05|t|on alon t he th of the inlet section (19) and an

“outlet (29'") t?oEﬁfeﬁoaﬁfaEgnleWe(%ﬂ(ﬁ off thre Rliksteon (fbesysh. as
92. The suction tube; ggggrglQgpégsfkggnkg{hlqﬁ%&gln t he outlet (29'")

of the at | east one passagewa

160. The suction tube according to claim 99, wherein the
cutting edge of the cutter (20) is disposed at the outer
peripheral surface of the inlet section (19) such that
when the inlet séction (19) is inserted into a blister
(8) .the cutter (20) first cuts the covering film (14’)
of the blister {8) and then the inner peripheral surface
of the inlet section (19) pushes the cut film flap into

the blister (8).

101. The suction tube according to any of claims 98 to 100,
wherein the cutter (20) comprises a plurality of
axially-extending blades (28), each having cutting

edges, separated by axially-extending gaps (26).

102. The suction tube according to any of claims 97 to 101,
wherein the at least one first passageway (29) comprises
an open channel in the outer peripheral surface of the
inlet section (19), the at least one first passageway
(29) having one end located at a position along the
length of ;he inlet section (19) and the other end

located adjacent thé inlet of the suction tube (S).

103. The suction tube according to claim 102 when appendant

upon any of claims 98 to 101, wherein the other end of
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| ocat ed adj acent the cutter (20). 93. The suction tube
according to claim91 or 92 when appendant upon claim85, wherein the
outlet (29'') of the at | east one passageway (29) is |located at one of
t he ggps (26). I94 The suction tube according to claim91 or 92 when
appendant  upon claim 85, wherein the outlet (29'") east one
passageway (29) is located between adjmt(:ent gumluum)“llnmﬁﬂln
suction tube according to any of clainms 83 to 94, * Circl ddi fig at | east
one passageway (32) providing fluid

the at least one first passageway (29) is located

adjacent the cutter (20).

104 . The suction tube according to claim 102 or 103 when
appendant upon claim 101, wherein the other end of the
at least one first passageway (29) is located at one of

the gaps (26).

105. The suction tube according to claim 102 or 103 when
appendant upon claim 101, wherein the other end of the
at least one first passageway (29) is located ‘between

adjacent gaps (26).

106. The suction tube according to any of claims 97 to 101,
wherein the at least one first passageway (29) comprises
a conduit in the inlet section (19), the at least one
first passageway (29) having an inlet (29’) located at a
position along the length of the inlet section (13) and
an outlet (29’‘’) located adjacent the inlet of the

suction tube (S).

107. The suction tube according to claim 106 when appendant
upon any of claims 98 to 101, wherein the outlet (29°')
of the at least one first passageway (29) is located

adjacent the cutter (20).

108. The suction tube according to claim 106 or 107 when

appendant upon claim 101, wherein the outlet (29°‘) of
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communi cati on between the inhalation channel (31) and t he at nosphere
t hrough whi ch supplenentary air is in use drawn into the inhalation
channel (31) on inhal ation by t he user. 96. The suction tube
according to any of clains 83 to 95, wherein the inlet section (19)

I ncludes a radially- ‘ext endi ng nenber defi nlnﬂmmm'mn at a
predet erm ned axi al di stance formthe dirs¥8l -end EH” Fﬂ shoul der
(22) being configured so as in use to abut a BliSter pack (B) which

i ncludes at |east one blister (8) and prevent the inlet section (19)

from — being ingeried; 190" Bhe! BiQkBASdSRMy OMfo P LS Phcaced (¥ one

of the gaps (26).

109. The suction tube according o claim 106 or 107 when
appendant upon claim 101, wherein the outlet (29'‘) of
the at least one first passageway (29) is located

between adjacent gaps (26).

110. The suction tube according to any of claims 97 to 109,
wherein the inlet section (19) includes a radially-
extending member defining a shoulder (22) at a
predetermined axial distance form the distal end
thereof, the shoulder (22) being configured so as in use
to abut a blister pack (B) which includes at least one
blister (8) and prevent the inlet section (19) from
being inserted too far into the at least one blister

(8).

111. An inhaler for administering dry powder, comprising:
a blister pack (G) including a plurality of blisters (8)
each containing a dose of powder containing medicament
(9), each blister (8) comprising a cup-shaped portion
(10) containing a dose of powder containing medicament‘
'(9), an elongate section (36) extending axially from the
'cup-shaped.portion_(10) for guiding the inlet section
(19) of a suction tube (S) thereinto and a covering film
(14') sealing the dose of powder containing medicament

(9) in the cup-shaped portion (10) and separating the
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i I Ni [ wder from a - brTster—(8)———
ction tube for adm nistering dry po o
SZéI stgy a cover ng film (14'h), t he itjﬁtelrognd anéu:aﬁcl(Ezjllmmmﬂmgﬂﬁwm, |
tlet at the
gtec?ir]gne?gQ?ngt a{lhgu one end, the inlet section (19) ?el*n%er Pl
for Insertion into a blister (8) containing a dose o fP?st | assagevay
cont ai ni ng nmedi canent (9) and including at 8%ast one he blistor (8) aaa'a
29) for providing fluid comunication ~ between the | St (8) and a
gpace above the blister (8) when the inl et)sect [ _03_ (1912I L;sdl _
8yip-shabebapbati-eenchamiels (31) .provjdin ' )
Egﬁnunlca?:gﬁtggt&BZﬁ t he |nlgt andntﬂe%guﬁégmtﬁﬁ%) onggtemﬁ?§ﬁlgnmdé6)hs

ond
on b a user and at | east one sec
:ogsgzge\?\/gsm?Bg;] :orng\éfgf Ing y comuni cati on between the inhal ation

bﬁr\fe@gha\mlmﬂauwi esRatahy 2hg Ly i N
hannel (31) and ?ﬁeoﬁtﬁ’égﬁhéﬁé i
ﬁse drawn|lnéh@igwlghaégélgnhchann gﬁ%);ﬂlggggﬂéﬁggn(sy

an inist section (19) at the one end and an inhalation

1nclud1ng

channel (31) providing fluid communication between the
inlet and the outlet through which powder is in use
drawn on inhalation by a user, wherein the inlet section
(19) is configured for insertion into the elongate
section (36) and corresponding cup-shaped portion (10)
of a respective one of the blisters (8) of the blister
pack (G), the cross-section of the elongate sections
(36) Ccrresponding to the Cross-section of at 1ea§t a
part of the inlet section {19) of the suction tube (S)
such that on insertion of the inlet section (19) of the
sucticn tube (S) into the elongate sections (36) the
inlet section (19) of the suction tube (S) is guided

into the corresponding cup-shaped portion (10).

112. The inhaler according to claim 111, wherein the length
of the elongate sections (36) is greater than the width

of the blisters (8) of the blister pack (G).
113. The inkaler according to claim 111 or 112, wherein the
inlet saction (19) of the suction tube (S} and the

elongate sections (36) are configured such that the

inlet section (19) of the suction tube (S) can only be
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t he user. 98. The suction tube according to claim97, wherein the

I n['et section (19) includes a cutter (20) having a cutting edge for
cut t film(14') of a blister (8). 99. The suction
tube”nmmummnm"mlal m 98, wherein the cutter (20) is located around
only 'n part of the * nlet of the suction tube (S) such that upon

I nsertion of the I nl et section (19) 8hto a blister (8) the cutter (20)
cuts the covering film(14') of the blister (8) such as

inserted into the elongate sections (36) in one relative

orientation.

114. The inhaler according to claim 113, wherein the cross-
section of the inlet section (19) of the suction tube
(S) and the cross-section of the elongate sections (36)

is rotationally asymmetric.

115. The inhaler according to any of claims 111 to 114,
wherein the inlet section (19) of the suction tube (8)
includes a cutter (20) having a cutting edge for cutting
the covering film (14°‘) sealing the cup-shaped portion

(10) of a blister (8) of the blister pack (G).

116. The inhaler according to claim 115, wherein the cutter
(20) is located around only a part of the inlet of the
suction tube (S) such that upon insertion of the inlet
section (19) of the suction tube (S) into the cup-shaped
portion (10) of a blister (8) of the blister pack (G)
the cutter (20) cuts the covering film (14') sealing the
cup-shaped portion (10) such as to leave a single cut

film flap.

117. The inhaler according to claim 116, wherein the cutting
edge of the cutter (20) is disposed at the outer
peripherél surface of the inlet section (19) of the
suction tube (S) such that when the inlet section (19)

of the suction tube (S) is inserted into the cup-shaped
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to leave a single cut filmflap. .100. The suction tube according to claim

99, wherein the cutting edge of the cutter (20) is disposed at the
out er peri pheral surface of the inlet section (19) such that when
the inlet section (39)—+s—inserted-into a blister (8) the cutter (20)

first cuts the coveri film(14' of the blister (8) and then the
i nner peri pheral surflml‘ J"l "l, [mlll nletgsection (19) pushes the cut film
flap into t he bI'f} w WNN@¥. The suction tube according to any of

clainms 98 to 100, wherein the cutter (20) conprises a plurality of

axi al | y- extendi ng bl ades -(283, each having cutting edges, separated by
‘axi al | y- ext endi ng REgstq26810) apha Hhesteet (8h eGbEhgc LAFHRY tRAhy(®F
claims 97 to-101

, Y\ﬂ? [ e east_o first. pass way (%2%)

conpri ses an tohpeenc C aghlﬁe{bq)rr]l ft:#es%u&é‘r‘spgﬁ?apﬁgrég “S1 r?ﬂ%.?.én of"% He
sealing the cup-shaped portion (10) and then the inner

peripheral surface of the inlet section (19) of the

suction tube (S) pushes the cut film flap into the cup-

shaped portion (10).

118. The inhaler according to any of claims 115 to 117,
wherein the cutter (20) comprises a plurality of
axially-extending blades (28), each having cutting

edges, separated by axially-extending gaps (26).

119. The inhalef according to any of claims 111 to 118,
wherein the inlet section (19) of the suction tube (S)
includes at least one passageway (29) for providing
fluid communication between the cup-shaped portion (10)
of a blister (8) of the blister pack (G) and a space
above the cup-shaped portion (10) of the blister (8)
when thé inlet section (19) of the suction tube (S) is
inserted in the cup-shaped portion (10) of the blister
(8).

120. The inhaler according to claim 119, wherein the at least
one passageway (29) comprises an open channel in the
outer peripheral surface of the inlet section (19) of
the suction tube (S), the at least one passageway (29)
having one end located at a position along the length of

'the inlet section (19) of the suction tube (S) and the
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inlet section (19), the at |east one first passageway (29) having one

end | ocated at a position along the | ength of the inlet section (19)
and the other end | ocat ed adj acent the inlet of the suction tube (S).
103. The suction tube according to claim 102 when appendant upon any

one first passagevay (29) 1 ocated e-”dseaé’facem LR8I 20 e
The suction tube according to claim 102 or 103 when* ¢ ‘tappgendant upon

claim 101, wherein the other end of the at | east one first passageway
.(29) i's | ocated agtﬂgg %Bd located adjacent the inlet of the suction tube

(s).

121. The irhaler according to claim 120 when appendant upon
any of claims 115 to 118, wherein the other end of the
at least one passageway (29) is located adjacent the

cutter (20).

122. The irnhaler according to claim 120 or 121 when appendant -
upon claim 118, wherein the other end of the at least

one passageway (29) is located at one of the gaps (26).

123. The inhaler'according to claim 120 or 121 when appendant
upon claim 118, wherein the other end of the at least
one passageway (29) is located between adjacent gaps

(26) .

124. The inhaler'according to claim 119, wherein the at least
one passageway (29) comprises a conduit in the inlet
section (19) of the suction tube (S), the at least one
passageway (29) having an inlet (29’) located at a
position along the length of the inlet section (19) of
the suction tube (S) and an outlet (29'’) located

adjacent the inlet of the suction tube (S).

125. The inhaler according to claim 124 when appendant upon

any of claims 115 to 118, wherein the outlet (29°') of
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t he gaps (26) 105. The suction tube according to claim 102 or 103 when
appendant upon claim 101, wherein the other end of the
first passageway (29) is |ocated between : adj acent ummmu mﬁmllmm

The suction tube according to any of clains 97 to 1, * Cwherdinsthe at
| east one first passageway (29) conprises a condwt in the inlet
section (19), the at |east one first84passageway (29) having an inlet
(29') located at a position along the Iength of the inlet section
(19) and an outlet (29'") located adjacent the inlet of the

suction tube (S). l 1 The suctlon t ube acco%% g.to claim 108

“appendant upBR Ay 16P5E SN PES AT CIRY beth 1962b8Y & 3?59““)5“9

of the at |east op@thkikStiopassageway (29) is |ocated adj acent the
cutter (20).

126. The inhaler according to claim 124 or 125 when appendant
upon claim 118, wherein the outlet (29’‘) of the at

least one passageway (29) is located at one of the gaps

(26) .

127. The inhéler according to claim 124 or 125 when appendant
upon claim 118, wherein the outlet (29°'‘) of the at
least one passageway (29) is located between adjacent

gaps (26).

128. The inhaler according to any of claims 111 to 127,
wherein the suction tube (S) includes at least one
passageway (32) providing fluid communication between
the inhalation channel (31) and the atmosphere through
which supplementary air is in use drawn into the

inhalation channel (31) on inhalation by a user.

129. The inhaler aécording to any of claims 111 to 128,
wherein the inlet section (19) of the suction tube (S)
includes a radially-extending member defining a shoulder
(22) at a predetermined axial distance form the distal
end thereof, the shoulder (22) being configured so as in
use to abut the blister pack (G) and prevent the inlet

section (19) of the suction tube (S) from being inserted
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108. The suction tube according to claim 106 or 107 when appendant
upon claim 101, wherein the outlet (29'') of the at | east
‘one first passageway (29) is |ocated at one of the gaps (26). 109.
The suction tube according to claim 106 or 107 when appendant upon

cl ai outlet (29'') of the at | east one first
passmtw;"mmmm m at ed bet ween- & acent gaps (26). 110. The
sucti on Ku e atcow I«Ng to any of clainms 97 to 109, wherein the inlet
section (19) includes a radially-

too far into the cup-shaped portion (1) of a blister

(8) of the blister pack (G).

130. The inhaler according to any of claims 111 to 129,
further comprising a member connecting the suction tube
(S) to the blister pack (G) in order to prevent the
suction tube (S) and the blister pack (G) from being

separated from one another.

131. A blister pack including a plurality of blisters (8)
each containing a dose of powder containing medicament
(9), each blister (8) comprising a cup-shaped portion
(10) containing a dose of powder containing medicament
(9), an elongate section (36) exténding axially from the
cup-shaped portion (10) for guiding the inlet section
(19) of a suction tube (S) thereinto and a covering film
{({14’) sealing the dose of powder containing medicament
(9) in the cup-shaped portion (10) and separating the

cup-shaped portion (10) from the elongate section (36).

132. The blister pack according to claim 131, wherein the
length'of the elongate sections (36) is greater than the

width of the blisters (8).

133. The blister pack according to claim 131 or 132, wherein
the elongate sections (36) are configured such that an
inlet section (19) of a suction tube (S) can only be

inserted thereinto in one relative orientation.
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ext endi ng nenber defining a shoulder (22) at a. pr edet er mi ned axi al
di stance formthe distal end t hereof, the shoul der (22) being
‘configured so as in use to abut a blister pack (B) which includes at
| east one blister (8) and prevent the inlet section (19) from

being inserted too far into the at | east one blister (8). 111. An
i nhal er for adm nistering dry powder, cem&éd sing: a blister pack (G

including a pluralit each containing a dose of powder

L cont ai ni ng msdl carrenm II mﬂ"mml ‘)I ister (8) conprising a cup-shaped

portion contai rfi n¢g ardose of powder contai ni ng nmedi canent

“(9), an eIongate section (36) extending axially fromthe cup- shaped
portion (10) r gyLdip Lalgt co &1 o] S [t (S)

thereinto anégg'cov%rkngskgﬁn?gk a§14]§923%llngét %ndggg o] %g%d e

cont ai ni ng nedi caseeks-secti®h bf tthe alprdapedspotiobns ((36) drd
separating the

rotationally asymmetric.
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- 80 - cup-shaped portion (10) fromthe el ongate section (36);

and a suction tube (S) having an inlet at one end and an
‘outl et at the other end, the suction tube (S) including an inlet
section (19) at the one end and an inhal afiohT channel (31) providing
fluid conmuni cati on between the inlét'éhd the outlet through which
powder is in use drawn on inhalation by a user, wherein the inlet
section (19) is configured for insertion into the elongate
section (36) and correspondi ng cup-shaped portion (10) of a
_respective one of the blisters (8) of the blister pack (G, the

cross-section of the elongate sections
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(36) corresponding to the cross-section of at |east a part of the

I nlet section (19) of the suction tube (S such that on insertion of
the inlet section (19) of the suction tube (S) into the elongate
sections (36) the i nl et section (1ghygg§the suction tube (S) is

gui ded into the correspondi ng cup-SHaped portion (10). 112. The

I nhal er according to claim 111, wherein the length of the el ongate
sections (36) is greater than the wdth of the blisters (8) of the
blister pack (GQ. —we! g | Nhal er according to claim 111 or 112, wherein
t he inlet segd & igd?f the suction tube (S) and the el ongat e
“sections (36) are conittgured such that the I nl et,,section (19) of the
suction tube (S) can only be v

33 34 -5 6

5 16 4 5 3 3
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- 81 - inserted into the el ongate sections (36) in one relative
orientation. 114. The inhaler according to claim 113, wherein the cross-
section of the inlet section (19) of the suction tube (S) and the
cross-section of the elongate sections (36) is rotationally
asynmmetric. 115. The inhal er acc@hﬁﬂn to any of claims 111 to 114,
wherein the inlet section (19) of tHe suction tube (S I ncl udes a
cutter (20) having assutti ngnedgeofor cutting the covering film (14")
seal i ng thecqgg-shap portigon , <N (10) of a blister (8) of the blister
pack (Q. . The ixhal Acc@yying to claim 115, wherein the cutter
(20) is |ochi®d ageund 4 par™N of the inlet of the
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suction tube (S) such that upon insertion of the inlet section (19)
of the suction tube (S) into the cup-shaped portion (10) of a blister
‘(8) of the blister pack (G t he cutter (20) cuts the covering film
(14') sealing the cup-shaped portio ]‘83 such as to | eave a single
cut filmflap. 117. The inhaler acdor'dfng to claim 116, wherein the
cutting edge of the cutter (20) is disposed at the outer

peri pheral sur et section (19) of the suction tube (9S)
such that when Fg ion (19) of the suction tube S) is
inserted into ecups - -

N (5 of the b ’ \ portion (1 f a
I ster (8) of the | ster pac G
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the cutter (20) first cuts the covering film(14") sealing the
cup-shaped portion (10) and then the inner peri pheral surface of the
‘inlet section (19) of the suction tube (S) pushes the cut filmflap
into the cup- shaped portion ), - 118. The'inhal er according to any
of clainms 115 to 117, mherein%f 4;}utter (20) conprises a plurality of
axi al | y-extendi ng bl ades (28), each "having cutting edges, separated by
axi al | y- ex+endi ng gaps (26). 119. The inhaler according to any of clains
111 to J48, wherein the inlet secti@n (19) of the suction tube (S)

_includes, at hgaat_one pasgggeway (29) fory providi-re Trord
conmuni cyti on p'tween t he p- shaped port}QQt 0) of a blister:
: pace aboveNJe\ cup- shaped portion (

the bli st (G and g
the bliste (:’ when e inlet sgction (9 of the suction tub
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inserted in the cup-shaped portion (10) of the blister (8). 120. The
I nhal er according to claim 119, wherein the at |east one passageway
(-29) conprises an open channel in the outer peripheral surface of the
inlet section (19) of the suction tu /K , the at |east one
passageway (29) havi ng one end | ocat tYa position along the |l ength
of the inlet section (19) of the suction tube (S) and the

AVENDED SHEET - 83 - ot her end

| ocated adj acent the inlet of the suction tube
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(S). 121. The inhal er according to claim 120 when appendant upon any

of clainms 115 to 118, wherein the other end of the at | east one
*passageway (29) is |located adjacent the cutter (20). 122. The
i nhal er according to claim 120 or 121 whe]/a!)@endant upon cl aim 118,
wherein the other end of the at | east one passageway (29) is located
at one of the gaps —(m&yﬁe I nhal er according to claim 120 or 121
when appendant g , Wherein the other end of the at | east
one passageway (29) is |ocated between adjacent gaps (26). 124. The
I nhal er according to claim 119, wherein the at |east one passageway
"(29) conprises a conduit in the inlet section (19) of the suction tube
(S), the at |east one passageway (29) having an inlet (29") éocat ed at
a
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position along the |length of the inlet section (19) of t he suction

tube (S) and an outlet (29'') | ocated adj acent the inlet of the
‘'suction tube (S). 125. The inhal er accog to cl ai m 124 when appendart
upon any of clainms 115 to 118, wher / e outlet (29'') of

2

- - passageway 9) is lIqgcated adjacent the
cutter (20). 4@ according to claimd24 or 125 when
appendant upon claim wherein the outl 29'') of the at

et
| east one passageway (29) is located at one of 7/gaps (26).
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127. The inhal er according to claim 124 or 125 when appendant upon
claim 118, wherein the outlet (29'') of the at | east one passageway
(29) is located between adjacent gaps (26). 128. The inhal er
according to any of clains 111 to 127, 9{?w$rein the suction tube (S)

I ncl udes at |east one passageway (32)”#fr'oviding fluid comrunication
bet ween the inhal ati on channel (31) and the atnosphere through

whi ch suppl enentary air is in use drawn into the i nhal ati on channel
(31) on inhalation by a user. 129. The inhal er according to any of clains
111 to 128, wherein the inlet section (19) of the suction tube (S)

I ncl udes a radially-extendi ng nenber defining a shoul der (22) at a
predet erm ned axi al distance formthe distal end thereof, the shoul der
(22) being configured so as in use to abut the blister pack (G and
prevent the inlet :

_Fiqg: 18

AMENDED SHEET




section (19) of the suction tube (S) from being inserted
AMENDED SHEET - 85 too far into the cup-shaped portion

(10) of a blister (8) of the blister, pack (GQ. 130. The
i nhal er according to any of clains 111 to]]@ 1( further conprising

a nmenber connecting the suction tube ) to the blister pack (G
in order to prevent the suction tube (S) and the blister pack (Q

from bei ng _
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'separ ated from one anot her. 131. A blister pack including a plurality

of blisters (8) "each containing a dose of powder containing

. medi canent (9), each blister (8) caonmprising a cup-shaped portion
(10) containing a dose of powder cont ai n! r‘g/q'e\ﬁi cament (9), an

el ongate section (36) extending axially d e cup- shaped
portion (10) for guiding the inlet section (19) of a suction tube
(S) thereinto and a covering film (14') sealing the dose of powder
cont ai ni ng nmedi canment (9) in the cup-shaped portion (10) and
separating th ' shaped portion (10) fromthe el ongate section
-(36). 13* I@ Dlgg pack according to claim 131, wherein the
length of the elongate sections|q36)14d grepher thap' theIb wi dt h of
the blisters (8). 133. The blister pac

132, wherein t he el ong?te s/zct [ on:%

an — ,

36

accordi ng tjo clai 181 or
36) alie con/iye'dmsuch t hat
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'inlet- section (19) of a suction tube (S) can only be I nserted
thereinto in one relative orientation,

.- 86 - 134. The blister pack according to claim 133, wherein the
cross-section of the elongate sections ng 1H§ rotationally

asynmetri c. -
g 7225 .
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(54) Title: INHALER
(57) Abstract

An inhaler having an inhaler body extending
between two ends, an outlet at one of said two ends,
a succion tube at the other of said two ends and
an inhalation channel within the body providing fluid
connection between the suction tube and the outlet, the
suction tube being shaped and dimensioned for insertion
into a blister containing powder such that the drawing of
air through the inhaler body will draw powder from the
blister through the suction tube and inhalation channel
and out of the outlet, a channel inlet being provided
in the suction tube and a cutter being provided around
only part of the channel inlet to cut a film cover of a
blister around only part of the channel inlet, at least
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one inlet passage extending between a passage inlet at
a position along the length of the suction ¢ube and a
passage outlet adjacent the channel inlet to allow air
into a blister and blister packs which are distinguishable
according to their orientation and/or contents.




