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The present invention relates to an inhaler in accordance
with the first part of claim 1. In particulart the
invention relates to an inhaler for use with the inhalation
of powdered medicinal substances.

o_the ven
Various types of inhaler are known and widely used on the
market. For example, many asthma sufferers regularly use a
spray inhaler comprising a gas propellant which is stored
in a metal container containing additionally a medicinal
substance to be inhaled to ease the cause and or symptoms
of the affliction. The metal container is connected in use
to a hollow plastic carrier which at one end has a

- mouthpiece for the user. The device is operated by pressing

the metal container inwardly with respect to said plastic
carrier to thus release a pressurised dosage of medicine.

Such devices are however bad for the environment due to the
use of propellants and other carrier gases. Additionally
the amount of medicament which is inhaled comes from a
store of medicine in the container suitable for many
inhalations, such that considerable problems arise
concerning the amount of each dose inhaled due to
incomplete or uneven mixing of the medicament, or due to
variations in the available gas pressure. Further dosage
anomalies may also occur if the inhaler has been allowed to
stand for a long period of time between uses. Moreover such
inhalers are relatively bulky and expensive.

Also known are inhalers which have a body portion
containing an impeller blade or fan incorporated therein
and further including a compartment for the introduction of
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spray inhaler conprising a gas propellant which is stored in a netal

contai ner containing additionally a nmedicinal substance to dg,isehpd ¢¢dpc 4
ease i he cause and or synptoms of the affliction. The netal “contai ﬁr‘ééz
connected in use to a hollow plastic carrier which at one end ﬁéﬁ‘% -
nout hpi ece for the user. The device is operated by pressing the netal
container inwardly with respect to said plastic carrier to thus rel ease a
pressuri sed dosage of nedicine. 2

a medicament. On operation, said medicament is ejected by
the action of the rising air flow caused by the fan.

Such inhalers have the disadvantage that an uneven flow
often results and the construction of the device makes it

S relatively expensive, bulky and prone to breakage or
malfunction.

A further known inhaler having the features defined in the
preamble of claim 1 is disclosed in US-A-4 069 819. The
inhaler device of this document however presents

10 difficulties in normal operation because powder is
withdrawn slowly from the capsule within the capsule
chamber, partly due to the small diameter of the holes
which are possible in the capsule due to the design of the
device and partly due to the 1limited movement of the

15 capsule in the chamber. The capsule is restrained in the
longitudinal direction by an intermediate wall containing
a plurality of holes and comprising a semi-spherical lower
surface which is on a wider arc than that of the capsule
upper end to thereby allow rotational procession of the

20 capsule thereagainst without substantial hindrance, whilst
still allowing powder to reach the user.

The powder entering the mouthpiece is thus confined to a
substantially laminar . flow such that the
dispersion/separation thereof is minimal and the sucking
25 effort required will often be gquite large. Moreover one or
more of the plurality of passages will often be blocked by
the capsule leading to particle build-up and clogging.

Object of the Invention

The object of the present invention is therefore .to
30 overcome the problems of the prior art devices by providing
an inhaler which is simple and reliable for use with powder
substances and which further provides good dispersion
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Such devices are however bad for the environnent due to the use of

propel lants and other carrier gases. Additionally the amount qf nedi cament

whi ch is inhal ed comes froma store of nedicine in the contai hel §5|ﬁabﬁe7uﬁ
for many inhalations, such that considerable problens arisp epggng
the anount of each dose inhal ed due to I nconpl ete or uneven n1X|ng of the
medi canent, or due to vari.ations in the available gas pressure. Further
dosage 3

characteristics so that the powder more easily reaches the
lungs.

A further object of the invention is to provide a device
which is suitable for use with an amount of medicament for
5 only one use under full control of the user.

A still further object of the invention is to provide a
device which is relatively inexpensive and thus readily
disposable.

Further objects and advantages of the invention will become
10 apparent to the skilled man upon studying the following
description and drawings of a preferred embodiment.

Summa o Inventio

The invention has the features defined in claim 1 appended

hereto. Preferred features of the invention are defined in
is the dependent claims.

By the use of a single restriction in accordance with claim
1 the velocity upon exiting the chamber will increase and
a swirling effect upon air passing from the chamber into
the tubular member can be maintained which leads to better

20 dispersion characteristics.
tion of es
Fig.1 shows a cross-section through one embodiment of

a device according to the invention;

Fig;z shows a cross-section through the device taken
25 aloﬁg line II-II of Fig.1;
Fig.3 shows a cross-section through a second
embodiment of the invention; L
[
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anomal i es may al so occur if. the inhaler has been allowed to stand for a

| ong period of time between uses. Mreover such inhalers arg> ? %¥Z&y
bul ky and expensive. Al so known are inhalers which have a b dQ a7¢
containing an inpeller blade or fan incorporated therein and ff5thﬁf-ﬁﬁm
i ncluding a conpartnent for the introduction of

4
Fig.4 shows a cross-section taken along line IV~IV in
Fig.3
Fig.5 shows a cross-section taken along line V-V in
Fig.3
5 Fig.6 shows a third embodiment of the invention;
Fig.7 shows a cross-sectional view of the device

according to Fig. 3 in the position of use
within the mouth of a user, and

Fig.8 shows an exploded view of a device according to
10 the invention fitted with a capsule magazine.
Description of preferred embodiments

Fig.1 shows a two-part inhaler device 1 which comprises a
tubular member 2 which has a first opening 3 at one end and
a second opening 10 at the other end connected to a chamber

15 5. In between the first opening 3 and the planar end wall
of the chamber 5 the device 2 is hollow as shown in the
figures.

- An opening 4 is also provided in the chamber 5 and serves
as a passageway to connect the inside of the chamber 5 with
20 the surrounding air.

The tubular member 2 of the device 1 is formed as a

mouthpiece designed to be held within the lips of a user,

the mouthpiece preferably being inserted into the user’s

mouth so that the lips of the user will rest on the smooth
25 curved surface 11.

A freely movable element 6, preferably in the form of a
sphere, is positioned inside the chamber.
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2 a nedi canent.

On operatian, said nedicanent is ejected by the action of
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Whilst a two-piece device is shown, a one-piece device or
a device having more pieces is also possible. Similarly the

.material may be chosen as required by the circumstances.

For most applications it will be possible to construct the
device from plastics material such as e.g. transparent
plastics material or PVC. If desired the number of
passageways 4 may be increased.

The passageway 4, as best seen in Fig.2 consists of an
opening formed in the wall of the chamber 5. The opening 4
is formed appropriately so as to cause the air entering the
chamber to swirl around the chamber. In the shown
embodiment the sides 4a, 4b are offset from the central
rotational axis of the chamber such that the outer side 4b
is substantially tangential to the inner wall 7 of the
chamber. The inner wall is substantially cylindrical and
circular, although it may be foreseen with projections or
another type of surface profile (e.g. a roughened surface).

The chamber 5 of this embodiment, in use, will contain a
quantity of substance 8 in dry powder form, normally a
medicament, which is to be inhaled by the user who will put
the mouthpiece to his lips and suck (see also Fig.7).

Due to the sucking action, air will be drawn in through the
opening 4 in the chamber (similar to an inverse whistle)
and, due to the orientation of the opening 4, will
circulate around the chamber 4 thus causing a swirling of
the air therein. The element 6 will be caused to spin and
to move under this swirling action of the air and will thus
vibrate inside the chamber, in turn causing the powdered
medicament to be taken along with the swirling air towards
the opening 3 from where it exits into the user.

only a short suck, requiring small sucking effort, is
required on the mouthpiece 3 to give the element 6 a high
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A further known inhal ér having the features defined in the preanble of
claiml is disclosed in US-A-4 069 819. The inhaler device of this

docunent however presents difficulties in nornmal operation apowder , -
is withdrawmn slowy fromthe capsule within the capsul e chanbpg'?,?%g?raf F?V‘\jcjiﬁ'e*

to the small diameter of the holes which are possible in the capsul e d)'ggl’to
t he desi gn of the device and partly due to tge limted novenent? bf ¥he

velocity around the chamber and thus to effect dispersal of
the powder as required for inhalation. Due to the presence
of only one restriction 10, in this case at the interface
between the member 2 and the chamber 5, the turbulence and

5 swirling of the air and powder will be maintained when
passing from the chamber 5 to the tubular member 2. The
restriction 10 will also cause the velocity of the air to
increase as it exits the chamber which will increase inter-
particle bombardment leading to a finer particle size of

10 the powder substance 8. In this way any lumps of powder
will be more uniformly dispersed.

If desired, the effect of the vibrations of the element 6
may be enhanced by providing roughening or other projecting
members (e.g. ribs or serrations) on the inner surface 7.

15 In a further embodiment of the invention, the element 6 may
itself contain the medicinal substance for inhalation,
appropriate outlets being provided in the element.
Alternatively the element 6 may consist of the substance to
be inhaled, such that the substance, for example, breaks up

20 into powder form upon vibration, although careful sizing of
the restriction 10 is required.

With the device according to the invention, an efficient
and environmentally-friendly inhaler is produced which is
thus both simple and reliable.

25 Due to the relative cheapness of production of such a
device, the device has suitability as a disposable device
for once-only use, containing the quantity of medicament
required for said one use. Typically such a quantity might
be between 5 and 30mg, typically 20mg, although smaller or

30 larger doses are possible. If the device is made in two
parts as shown for example, the part 2 could be re-usable
and part 9, corresponding to the chamber section 5, could
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capsule in the chanber. The capsule is restrained in the |ongitudinal
direction by‘éﬁ“TﬁTéTnédT‘Té”Mﬁrl containing a plurality of holes and
conpr.ising a S %&ILQMBr surface which is on a wider arc L hat
of the capsul Zﬁﬁ% chereby al | ow rotational proceé’&TéﬁEo?Bp%g"}‘—'%
capsul e t her eaggg substantlal hi ndrance, whilst still allow ng
powder to reach!l® powder entering the nouthpiece ig_ th
confined to a i5 "Hi' 1994
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be a disposable part. For reasons of hygiene, suitable
removable or pierceable means to cover the opening 4 and
the opening from the chamber into the part 2 at the
restriction should be provided.

5 A further embodiment of the invention is shown in Fig.3,
like features being denoted with the same reference
numerals as in the previous figure but increased by 100.

The inhaler device of this embodiment is made in one piece,
the member 102 and the chamber 105 being combined and
10 having a different shape. The shape of the chamber portion
105 is such that, starting from the end face 117 of the
chamber and moving in a direction towards the member 102,
the inner wall 107 of the chamber 105 has a section "a"
defining an increasing cross-sectional area followed by a
15 section "b" of decreasing cross-sectional area. This
arrangement has the particular effect that air drawn in
through the passageways 104 first undergoes a decrease in
velocity due to the increasing cross-section in section "a"
followed by a transition at the interface between sections
20 "a" and "b" to an increasing velocity. By appropriate
choice of angle of inclination of the sections "a" and "b",
the air may also be caused to separate from the sidewall
107 to form eddy currents. The net effect of this is to
cause a large amount of turbulence in the air in the
25 chamber which will increase inter-particle bombardment and
thus increase the uniformity of dispersion. The effect of
this turbulence can be enhanced by the use of a further
element 106, such as a ball (as explained with reference to
Fig.1l).

30 The device is further fitted with a central core element
112 having preferably a trunconic portion 113 joined to a
circular cylindrical portion 114 of constant diameter. The



substantial ly | am nar fl ow such t hat t he

di spersion/separation theréof is mnimal and the sucking effort required
will .often be quite |arge. Mreover one or nore of the pIuraﬁ .
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core element 112 may be formed as one piece with the end
wall 117 or attached thereto as appropriate. The portion
114 extends up to the area of the restriction 110.

When air is sucked in through passageways 104, the

5 turbulent effect caused by the sidewall shape is enhanced
by the shape of the core element 112 which allows only a
small area of the chamber to be "active" for air movement
whilst still providing space for movement of the element
106 therein.

10 As can be seen from Fig.3, the portion 114 extends up to
the restriction 110 is such a way that a single, thin
annular restriction is present around the outside of the
core element 112. This further enhances the velocity
increase at this point which gives a strong rotation of the

15 air and powder substance at this location, in turn leading
to further inter-particle bombardment (thus better
uniformity of dispersion and lower particle size) and
rotation along the member 2. Clogging at the restriction
110 is not a problem due to the high air velocity and at

20 this point.

Thus in normal use, powder particles which are drawn into
the swirling air will undergo the above described velocity
changes of the air current due to their relatively low mass
and will finely and uniformly disperse into the swirling
25 air. Upon passing the restriction 110 the particles will
then separate further along the gradually widening tubular
element 2 and their velocity will decrease, which is
important in order to allow the powder substance to be
transported all the way to the user’s lungs.

30 As also shown in Fig.4, the inhaler device is provided with
a further opening 115 which serves as an inlet for the
powder substance to be inhaled. The powder substance would
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an inhaler which is sinple and reliable for use with powder substances and
whi ch further provides good di spersi Ghis SheetHas Bah RefiREd Sti cS so that the

powder nore easily reaches the |ungs. l"l "
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normally enter through the opening 115 from an external
magazine (see Fig.8), the powder being able to enter the
chamber either before or during inhalation by the user.

As can be seen in Fig.4, the powder is also arranged to

S enter tangentially into the chamber, the magazine device or
the like being positioned against the flat abutment face
116 of the chamber wall.

Fig. 5 shows a cross-section of the lower end of the
chamber 105 with eight passageways 104 arranged to allow
10 air entry.

Fig.6 depicts the same type of device as described with
reference to Fig.3, although with no central core element
112 but having a ball element 206 arranged for free
rotation when air is sucked in through passageway 204 due

15 to suction effort at 203. A magazine may be attached to
allow powder entry through hole 215.

Fig.7 depicts the preferred mode of use of the device, the
lips of the user being placed against the lip abutment
surface 111 and the opening 203 being positioned far enough
20 back inside the mouth so that negligible powder is lost in
the oral cavity (e.g. to the tongue 320 or palate 330)
before entering the lungs. This has the further advantage
that the taste sensors of the tongue are to a great extent
unexposed to the medicinal substance which is relatively
25 slow moving at this point.

In Fig.8 an embodiment fitted with a capsule magazine is
depicted as an exploded view. The elements correspond
basically to the elements shown in Fig. 3, although the
numerals are in a 400 series instead of 100 series. Thus no

30 detailed explanation of operation is required since this
will be the same as for previous embodiments.



A further object of the invention is to provide a device which is suitable

for use with an anount of nedi canent for only one use underppf Of ~ Of
the user. A still further object of the inventionis to prggi'ﬁgtagc‘gggidceu*

which is relatively inexpensive and thus readily disposable. Furbﬂelig:%

obj ects and advantages of the invention wll becone apparentZﬁo" e i1l ed

man upon studying the follow ng 0
1

The tubular member 402 and lip abutment surface 411 are
formed as a one piece moulding which is attached to chamber
405 by a push fit or the like. A ball 406 is contained
within the chamber 405 and the chamber is closed at its

5 lower end by an end face 417 having integral core element
412. A magazine containing capsules 422, which in turn
contain a quantity of powder substance (preferably equal to
one dose), is attached by means of pipe 423 to the housing
of chamber 405 and through which powder from a ruptured

10 capsule can be transported. The actual details of the
magazine are unimportant to the invention, any suitable
type of magazine being possible. In the shown embodiment
however the magazine is provided with a flip 1lid 421
attached by a hinge to the magazine body 420.

15 The relative sizes, weights and materials of the device are
largely a matter of choice according to the circumstances
and can be varied within large 1limits. One example of
dimensions for the device may typically'be where the length
of the mouthpiece or tubular member from the opening 3 to

20 the 1ip abutment surface 11 is between about 2 to 6cm, with
a chamber 5 diameter of between about 10mm and 20mnm,
preferably about 16 to 18mm. With such dimensions, the

- width of the opening 4 between side faces 4a and 4b would
typically be about 2 to 3mm and the element 6 could be a
25 sphere of about 3mm radius. Clearly such dimensions provide

a slim and compact unit.

When the device is made of clear plastics, the additional
advantage obtained would be that the user can see whether
all the medicament has been inhaled or not.

30 Whilst preferred embodiments of the invention have been
described above it is clear that many variations of the
invention are possible within the scope of the claims
appended hereto.
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CLAIMS

1. An inhaler device (1) for powder substances, comprising
5 - a tubular member (2, 102, 402) connected to a chamber (5,
105, 405), wherein said tubular member (2, 102, 402) is
provided with a first opening (3, 103, 203) at one end and
wherein at least one entrance passageway (4, 104, 204) is
provided in said chamber (5, 105, 405), the passageway(s)
10 being arranged substantially tangentially with respect to
said chamber (5, 105, 405) so as to cause air sucked
therethrough to swirl around said chamber, characterized in
that a single restriction (10, 110) is arranged between the
first opening (3, 103, 203) and the entrance passageway (4,

15 104, 204). '

2. An inhaler device according to claim 1, characterized

in that said chamber (5, 105, 405) contains an element (6,

106, 206, 406), preferably a sphere, which is sized to

occupy a minor portion of said chamber and thus be freely
20 movable within said chamber.

3. An inhaler device according to either claim 1 or 2,
characterized in that said chamber (5, 105, 405) has a
sidewall which is shaped so as to provide the chamber with
a first portion (a) having increasing cross-sectional area

25 in a direction towards said restriction and a second
portion (b) with decreasing cross-sectional area in a
direction towards said restriction (10, 110).

4. An inhaler device according to any preceding claim,
characterized in that said chamber has a substantially

T T



the tubul ar nenber can be mmintained which | eads to better dispersion
characteristics. Brief description of the Figures Fig.1 PCIgmeWws4@007C4
cross-section through one enbodi nent of a device according to the

i nvention; Fig.2 shows a cross-section through the devi 255 t-fFerde] ong
line Il-11 of Fig. 1, F|g 3 shows a cross-section through a
second 12

5. An inhaler device according to any preceding clainm,

characterized in that a core element (112, 412) is arranged

within said chamber, said core element extending between an

end wall (117, 417) of said chamber to a position proximate
5 the single restriction (10, 110).

6. An inhaler device according to claim 5, characterized

in that said core element has a trunconic portion (113)
with its large end close to the end wall (117, 417) of said
chamber and a constant-section cylindrical portion (114)

10 extending from the smaller end of said trunconic portion up
to the area of the restriction (10, 110).

7. An inhaler device according to any preceding claim,
characterized in that a magazine (420, 421) for carrying a
plurality of powder doses, each preferably contained within

15 a rupturable capsule (422), is attached to said chamber,
and in that said magazine is connected to the interior of
said chamber by means of an inlet opening provided in the
wall of said chamber (5).

8. An inhaler device according to any preceding clain,
20 characterized in that said chamber contains a medicinal
et substance (8) in powder form.

9. An inhaler device according to any preceding clain,
characterized in that at least said chamber of said inhaler
device (1) is made of transparent material.

25 10. An inhaler device according to any preceding claim,
characterized in that a protruding portion (11, 111, 411)
is provided on the exterior of the inhaler device at a
distance of between about 2 cm and 6 cm from said first
opening (3, 103, 203).
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enbodi ment of the invention; 4 Fig. 4 shows a cross-section taken
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11. An inhaler device according to any one of claims 2 to
10, characterized in that said freely movable element (6,
106, 206, 406) contains a substance in powder form.
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Fig.3 Fig. 6
a cross-sectional

of use within the nouth of a user,
a device according to the invention fitted with a capsule nag

shows a third enbodi nent of the invention; Fig.7 shows
view of the device according to Fig. 3 in the position

and Fig.8 shows an exﬂ@%ﬁ;_dg){i/%%z&
azitie:

Description of preferred enbodi nents

10
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Abstract

The invention concerns an inhaler device (1) having a
hollow tubular member (2, 102, 402) connected to a chamber
(5, 105, 405). The tubular member has a first opening (3,
103, 203) at one end through which air can be sucked and
the chamber (5, 105, 405) has a hole (4, 104, 204) therein
for entry of air. When air is sucked through the first
opening, air enters the chamber through the hole swirls and
moves towards the first opening (3, 103, 203). To maintain
or increase the swirling effect of the air a single
restriction (10, 110) is arranged between the opening and
the hole (4, 104, 204). A powdered substance (8) within the
chamber is picked up by the swirling air within the chamber
and is uniformly and finely divided by the swirling effect
of the air. The effect can be enhanced by adding a movable
element (6) such as a ball inside the chamber (5) and/or by
providing a central core element (112, 412)

chamber.

inside the

Fig.1

—_——
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Fig.1 shows a two-part inhaler device 1 which conprises a tubular nenber 2
which has a first opening 3 at one end and a second opening 10 at the other

end connected to a chanber S. In between the first openi ng BCEh8E OHe/ ploaras
end wall of the chanber 5 the device 2 is 18l 1 ow as shown in the figures.

An opening 4 is also provided in the chanber 5 and serves as a PES SRS
to connect the inside of -the chanber 5 with 3
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the surrounding air. The tubular nenber 2 of the device 1 is forned as a
nmout hpi ece designed to be held within the |lips of a user, the nouthpiece
preferably being inserted into the user' s2ffbuth so that th&CT4 pE 9d 99?04
user will rest—on—the—snoottrcurved surface 11. A freely novable el ement 6,

pref.erabl y inﬂigghegtq{asnhgegkgr%g ere, is positioned inside the fBaunrpr 1994
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Wil st a two-piece device is shown, a one-piece device or a device having
nore pieces is also possible. Simlarly the materi al

may bf chos as
required by the circunstances. For nost gpplications it w {1/ e §6§§1%V@4t0
construct the device fromplastics mat er P such as e.g. transparent
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plastics material or PVC. |f desired the nunber of passageways 4 nmay be

I ncreased. The passageway 4, as best seen in Fig.2 consists (ﬁf’éﬁE&p@megm;
formed in the wall of the chamber 5. The oﬁgﬂi ng 4 is forned appropriately
SO0 as to cause the air entering the chanber to swirl around the chanber. In
the shown enbodi ment the sides 4a, 4b are offset fromthe cent 265 -07-
rotational axis of the chanber such that the outer side 4b 1994
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i s substanti al I‘y tq;f@@ I nner 4 7 of the chanber. The inner
wal | is substanti Qépﬁpd%%s%nd Sﬁcul Ar, although It may be foreseen
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Title: POWDER INHALER DATE OF RECEIPT

Field of the Invention

The present invention relates to an inhaler in accordance
with the first part of claim 1. In particulart the
invention relates to an inhaler for use with the inhalation
of powdered medicinal substances.

Background to the Invention

Various types of inhaler are known and widely used on the
market. For example, many asthma sufferers regularly use a
spray inhaler comprising a gas propellant which is stored
in a metal container containing additionally a medicinal
substance to be inhaled to ease the cause and or symptoms
of the affliction. The metal container is connected in use
to a hollow plastic carrier which at one end has a
mouthpiece for the user. The device is operated by pressing
the metal container inwardly with respect to said plastic
carrier to thus release a pressurised dosage of medicine.

Such devices are however bad for the environment due to the
use of propellants and other carrier gases. Additionally
the amount of medicament which is inhaled comes from a
store of medicine in the container suitable for many
inhalations, such that considerable problems arise
concerning the amount of each dose inhaled due to
incomplete or uneven mixing of the medicament, or due to
variations in the available gas pressure. Further dosage
anomalies may also occur if the inhaler has been allowed to
stand for a long period of time between uses. Moreover such
inhalers are relatively bulky and expensive.

Also known are inhalers which -have a body portion
containing an impeller blade or fan incorporated therein
and further including a compartment for the introduction of
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Due to the sucking action, air will be drawn in through the opening 4 in
the chanber (simlar to an inverse whistle) and, due to the orientation
of the opening 4, will circulate around the chanber 4 thus causing a
swirling of the air therein. The elenent 6 will be caused to spin and to
nove under this swirling action of the air and will thus vibrate inside the
chanmber, in turn causing the powdered nedi canent to be taken along with the

smnrllng air towards
a medicament. On operation, said medicament is ejected by

the action of the rising air flow caused by the fan.

Such inhalers have the disadvantage that an uneven flow
often results and the construction of the device makes it
relatively expensive, bulky and prone to breakage or
malfunction.

A further known inhaler having the features defined in the
preamble of claim 1 is disclosed in US-A-4 069 819. The
inhaler device of this document however presents
difficulties in  normal operation because powder is
withdrawn slowly from the capsule within the capsule
chamber, partly due to the small diameter of the holes
which are possible in the capsule due to the design of the
device and partly due to the limited movement of the
capsule in the chamber. The capsule is restrained in the
longitudinal direction by an intermediate wall containing
a plurality of holes and comprising a semi-spherical lower
surface which is on a wider arc than that of the capsule
upper end to thereby allow rotational procession of the
capsule thereagainst without substantial hindrance, whilst
still allowing powder to reach the user.

The powder entering the mouthpiece is thus confined to a
substantially laminar flow such that the
dispersion/separation thereof is minimal and the sucking
effort regquired will often be guite large. Moreover one or
more of the plurality of passages will often be blocked by
the capsule leading to particle build-up and clogging.

Object of the Invention
The object of the present invention is therefore to

overcome the problems of the prior art devices by providing
an inhaler which is simple and reliable for use with powder
substances and which further provides good dispersion

S —
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the opening 3 fromwhere it exits into the user. Only a short suck,
requiring small sucking effort, is required on the nouthpiece 3 to give the
el enent 6 a high 6 velocity around the chanber and thus to effect

di spersal of

3

characteristics so that the powder more easily reaches the
lungs.

A further object of the invention is to provide a device
which is suitable for use with an amount of medicament for
only one use under full control of the user.

A still further object of the invention is to provide a
device which is relatively inexpensive and thus readily
disposable.

Further objects and advantages of the invention will become
apparent to the skilled man upon studying the following
description and drawings of a preferred embodiment.

Summary of the Invention
The invention has the features defined in claim 1 appended

hereto. Preferred features of the invention are defined in
the dependent claims.

By the use of a single restriction in accordance with claim
1 the velocity upon exiting the chamber will increase and
a swirling effect upon air passing from the chamber into
the tubular member can be maintained which leads to better

dispersion characteristics.

Brief description of the Figures
Fig.1 shows a cross-section through one embodiment of

a device according to the invention;

Fig.2 shows a cross—-section through the device taken
along line IXI-II of Fig.1l;

- Fig.3 shows a cross-section through a second
embodiment of the invention;
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t he powder as required for inhalation. Due to the presence of only one
restriction 10, in this case at the interface between the nenber 2 and the
chanber 5, the turbulence and swirling of the air and powder will be

mai nt ai ned when passing fromthe chanber 5 to the tubul ar nenber 2. The
restriction 10 will also cause the velocity of the air to increase as it

exits the chanber which will increase inter4 particle bonbardnment |eading
to a finer partlcle si ze of
Fig.4 shows a cross-section taken along line IV-IV in
Fig.3
Fig.5 shows a cross-section taken along line V-V in
Fig.3
Fig.6 shows a third embodiment of the invention;
Fig.7 shows a cross-sectional view of the device

according to Fig. 3 in the position of use
within the mouth of a user, and

Fig.8 shows an exploded view of a device according to
the invention fitted with a capsule magazine.

Description of preferred embodinents
Fig.1l shows a two-part inhaler device 1 which comprises a

tubular member 2 which has a first opening 3 at one end and
a second opening 10 at the other end connected to a chamber
5. In between the first opening 3 and the planar end wall
of the chamber 5 the device 2 is hollow as shown in the
figures. '

An opening 4 is also provided in the chamber 5 and serves
as a passageway to connect the inside of the chamber 5 with
the surrounding air.

The tubular member 2 of the device 1 is formed as a
mouthpiece designed to be held within the lips of a user,
the mouthpiece preferably being inserted into the user’s
mouth so that the lips of the user will rest on the smooth
curved surface 11.

A freely movable element 6, preferably in the form of a
sphere, is positioned inside the chamber.
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t he powder substance 8. In this way any |unps of powder will be nore
uniformy dispersed. If desired, the effect of the vibrations of the
el enent 6 nmay be enhanced by providing roughening or other projecting
menbers (e.g. ribs or serrations) on the inner surface 7. In a further
enbodi nent of the invention, the elenent 6 may itself contain the nedicinal
substance for inhalation, appropriate outlebs being provided in the
el ement .

Whilst a two-piece device is shown, a one-piece device or

a device having more pieces is also possible. Similarly the

.material may be chosen as required by the circumstances.
For most applications it will be possible to construct the
device from plastics material such as e.g. transparent
plastics material or PVC. If desired the number of
passageways 4 may be increased.

The passageway 4, as best seen in Fig.2 consists of an
opening formed in the wall of the chamber 5. The opening 4
is formed appropriately so as to cause the air entering the
chamber to swirl around the chamber. In the shown
embodiment the sides 4a, 4b are offset from the central
rotational axis of the chamber such that the outer side 4b
is substantially tangential to the inner wall 7 of the
chamber. The inner wall is substantially cylindrical and
circular, although it may be foreseen with projections or
another type of surface profile (e.g. a roughened surface).

The chamber 5 of this embodiment, in use, will contain a
quantity of substance 8 in dry powder form, normally a
medicament, which is to be inhaled by the user who will put
the mouthpiece to his lips and suck (see also Fig.7).

Due to the sucking action, air will be drawn in through the
opening 4 in the chamber (similar to an inverse whistle)
and, due to the orientation of the opening 4, will
circulate around the chamber 4 thus causing a swirling of
the air therein. The element 6 will be caused to spin and
to move under this swirling action of the air and will thus
vibrate inside the chamber, in turn causing the powdered
medicament to be taken along with the swirling air towards
the opening 3 from where it exits into the user.

only a short suck, requiring small sucking effort, is
required on the mouthpiece 3 to give the element 6 a high
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Alternatively the element 6 may consist of the substance to be inhal ed,
such that the substance, for exanple, breaks up into powder form upon
vibration, although careful sizing of the restriction 10 is required. Wth
t he device according to the invention, an efficient and
environmental | y-friendly inhaler is produced which is thus both sinple and
reliable. Due to the relative cheapness of gproducti on of such a

velocity around the chamber and thus to effect dispersal of
the powder as required for inhalation. Due to the presence
of only one restriction 10, in this case at the interface
between the member 2 and the chamber 5, the turbulence and
swirling of the air and powder will be maintained when
passing from the chamber 5 to the tubular member 2. The
restriction 10 will also cause the velocity of the air to
increase as it exits the chamber which will increase inter-
particle bombardment leading to a finer particle size of
the powder substance 8. In this way any lumps of powder
will be more uniformly dispersed.

If desired, the effect of the vibrations of the element s
may be enhanced by providing roughening or other projecting
members (e.g. ribs or serrations) on the inner surface 7.

In a further embodiment of the invention, the element 6 may
itself contain the medicinal substance for inhalation,
appropriate outlets being provided in the element.
Alternatively the element 6 may consist of the substance to
be inhaled, such that the substance, for example, breaks up
into powder form upon vibration, although careful sizing of
the restriction 10 is required.

With the device according to the invention, an efficient
and environmentally-friendly inhaler is produced which is
thus both simple and reliable.

Due to the relative cheapness of production of such a
device, the device has suitability as a disposable device
for once-only use, containing the quantity of medicament
required for said one use. Typically such a quantity might
be between 5 and 30mg, typically 20mg, although smaller or
larger doses are possible. If the device is made in two
parts as shown for example, the part 2 could be re-usable
and part 9, corresponding to the chamber section 5, could
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device, the device has suitability as a di sposable device for once-only
use, containing the quantity of nedicanment required for said one use.
Typically such a quantity m ght be between 5 and 30ng, typically 20ng,

al t hough smaller or |arger doses are possible. If the device is made in two
parts as shown for exanple, the part 2 could be re-usable and part 9,
correspondi ng to the chanber section 5, colld

be a disposable part. For reasons of hygiene, suitable
removable or pierceable means to cover the opening 4 and
the opening from the chamber into the part 2 at the
restriction should be provided.

A further embodiment of the invention is shown in Fig.3,
like features being denoted with the same reference
numerals as in the previous figure but increased by 100.

The inhaler device of this embodiment is made in one piece,
the member 102 and the chamber 105 being combined and
having a different shape. The shape of the chamber portion
105 is such that, starting from the end face 117 of the
chamber and moving in a direction towards the member 102,
the inner wall 107 of the chamber 105 has a section "a"
defining an increasing cross-sectional area followed by a
section "b" of decreasing cross-sectional area. This
arrangement has the particular effect that air drawn in
through the passageways 104 first undergoes a decrease in
velocity due to the increasing cross-section in section "a™
followed by a transition at the interface between sections
"a® and "“b" to an increasing velocity. By appropriate
choice of angle of inclination of the sections "a" and "b",
the air may also be caused to separate from the sidewall
107 to form eddy currents. The net effect of this is to
cause a large amount of turbulence in the air in the
chamber which will increase inter-particle bombardment and
thus increase the uniformity of dispersion. The effect of
this turbulence can be enhanced by the use of a further
element 106, such as a ball (as explained with reference to
Fig.1).

The device is further fitted with a central core element
112 having preferably a trunconic portion 113 joined to a
circular cylindrical portion 114 of constant diameter. The
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7 be a disposable part. For reasons of hygiene, suitable renovable or

pi erceabl e means to cover the opening 4 and the opening fromthe chanber
into the part 2 at the restriction should be provided. A further enbodi nent
of the invention is shown in Fig.3,

8

core element 112 may be formed as one piece with the end
wall 117 or attached thereto as appropriate. The portion
114 extends up to the area of the restriction 110.

When air 1is sucked in through passageways 104, the
turbulent effect caused by the sidewall shape is enhanced
by the shape of the core element 112 which allows only a
small area of the chamber to be "active" for air movement
whilst still providing space for movement of the element
106 therein.

As can be seen from Fig.3, the portion 114 extends up to
the restriction 110 is such a way that a single, thin
annular restriction is present around the outside of the
core element 112. This further enhances the velocity
increase at this point which gives a strong rotation of the
air and powder substance at this location, in turn leading
to further inter-particle bombardment (thus Dbetter
uniformity of dispersion and 1lower particle size) and
rotation along the member 2. Clogging at the restriction
110 is not a problem due to the high air velocity and at
this point.

Thus in normal use, powder particles which are drawn into
the swirling air will undergo the above described velocity
changes of the air current due to their relatively low mass
and will finely and uniformly disperse into the swirling
air. Upon passing the restriction 110 the particles will
then separate further along the gradually widening tubular
element 2 and their velocity will decrease, which is
important in order to allow the powder substance to be
transported all the way to the user’s lungs.

As also shown in Fig.4, the inhaler device is provided with
a further opening 115 which serves as an inlet for the
powder substance to be inhaled. The powder substance would
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li ke features being denoted with the same reference nunerals as in the
previous figure but increased by 100. The inhaler device of this enbodi ment
is made in one piece, the nember 102 and the chanber 105 bei ng combi ned and
having a different shape. The shape of the chanber portion 105 is such
that, starting fromthe end face 117 of the chanber and noving in a
direction towards the nenber 102, the innergmall 107 of the' chanmber 105

has a section "a"
normally enter through the opening 115 from an external
magazine (see Fig.8), the powder being able to enter the

' chamber either before or during inhalation by the user.

As can be seen in Fig.4, the powder is also arranged to
enter tangentially into the chamber, the magazine device or
the like being positioned against the flat abutment face
116 of the chamber wall.

Fig. 5 shows a cross-section of the lower end of the
chamber 105 with eight passageways 104 arranged to allow
air entry.

Fig.6 depicts the same type of device as described with
reference to Fig.3, although with no central core element
112 but having a ball element 206 arranged for free
rotation when air is sucked in through passageway 204 due
to suction effort at 203. A magazine may be attached to
allow powder entry through hole 215.

Fig.7 depicts the preferred mode of use of the device, the
lips of the user being placed against the lip abutment
surface 111 and the opening 203 being positioned far enough
back inside the mouth so that negligible powder is lost in
the oral cavity (e.g. to the tongue 320 or palate 330)
before entering the lungs. This has the further advantage
that the taste sensors of the tongue are to a great extent
unexposed to the medicinal substance which is relatively
slow moving at this point.

In Fig.8 an embodiment fitted with a capsule magazine is
depicted as an exploded view. The elements correspond
basically to the elements shown in Fig. 3, although the
numerals are in a 400 series instead of 100 series. Thus no
detailed explanation of operation is required since this
will be the same as for previous embodiments.
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defining an increasing cross-sectional area followed by a section "b" of
decreasi ng cross-sectional area. This arrangenent has the particul ar effect
that air drawn in through the passageways 104 first undergoes a decrease in
velocity due to the increasing cross-section in section "a" followed by a
transition at the interface between sections "a" and "b" to an increasing
vel ocity. By appropriate choice of angle of inclination of the sections
n all and n bll 1
The tubular member 402 and lip abutment surface 411 are
formed as a one piece moulding which is attached to chamber
405 by a push fit or the like. A ball 406 is contained
within the chamber 405 and the chamber is closed at its
lower end by an end face 417 having integral core element
412. A magazine containing capsules 422, which in turn
contain a quantity of powder substance (preferably equal to
one dose), is attached by means of pipe 423 to the housing
of chamber 405 and through which powder from a ruptured
capsule can be transported. The actual details of the
magazine are unimportant to the invention, any suitable
type of magazine being possible. In the shown embodiment
however the magazine 1is provided with a flip 1lid 421

attached by a hinge to the magazine body 420.

The relative sizes, weights and materials of the device are
largely a matter of choice according to the circumstances
and can be varied within large limits. One example of
dimensions for the device may'typically'be where the length
of the mouthpiece or tubular member from the opening 3 to
the lip abutment surface 11 is between about 2 to 6cm, with
a chamber 5 diameter of between about 10mm and 20mm,
preferably about 16 to 18mm. With such dimensions, the
width of the opening 4 between side faces 4a and 4b would
typically be about 2 to 3mm and the element 6 could be a
sphere of about 3mm radius. Clearly such dimensions provide
a slim and compact unit.

When the device is made of clear plastics, the additional
advantage obtained would be that the user can see whether
all the medicament has been inhaled or not.

Whilst preferred embodiments of the invention have been
described above it is clear that many variations of the
invention are possible within the scope of the claims
appended hereto.
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the air may al so be caused to separate fromthe sidewall 107 to form eddy
currents. The net effect of this is to cause a | arge anount of turbul ence
inthe air in the chamber which will increase inter-particle bonbardnent
and thus increase the uniformty of dispersion. The effect of this

turbul ence can be enhanced by the use of a further elenment 106, such as a
ball (as explained with reference to Fi%j}).

This Sheet Has Been Rep
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CLAIMS

1. An inhaler device (1) for powder substances, comprising
a tubular member (2, 102, 402) connected to a chamber (5,
105, 405), wherein said tubular member (2, 102, 402) is
provided with a first opening (3, 103, 203) at one end and
wherein at least one entrance passageway (4, 104, 204) is
provided in said chamber (5, 105, 405), the passageway(s)
being arranged substantially tangentially with respect to
said chamber (5, 105, 405) so as to cause air sucked
therethrough to swirl around said chamber, characterized in
that a single restriction (10, 110) is arranged between the
first opening (3, 103, 203)'and the entrance passageway (4,
104, 204). '

2. An inhaler device according to claim 1, characterized
in that said chamber (5, 105, 405) contains an element (86,
106, 206, 406), preferably a sphere, which is sized to
occupy a minor portion of said chamber and thus be freely
movable within said chamber.

3. An inhaler device according to either claim 1 or 2,
characterized in that said chamber (5, 105, 405) has a
sidewall which is shaped so as to provide the chamber with
a first portion (a) having increasing cross-sectional area
in a direction towards said restriction and a second
portion (b) with decreasing cross-sectional area in a
direction towards said restriction (10, 110).

4. An inhaler device according to any preceding claim,
characterized in that said chamber has a substantially
cylindrical inner wall (7, 107).
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The device is further fitted with a central core elenent 112 having
preferably a trunconic portion 113 joined to a circul ar -eyHndr+cal-portion
114 of constant dianmeter. The core elenent 112 may be forned as one

piece with the end wall 117 or attached thereto as appro ‘leﬁ’ll nm WIT%n

5. An inhaler device according to any preceding claim,

12

characterized in that a core element (112, 412) is arranged
within said chamber, said core element extending between an
end wall (117, 417) of said chamber to a position proximate
the single restriction (10, 110).

6. An inhaler device according to claim 5, characterized
in that said core element has a trunconic portion (113)
with its large end close to the end wall (117, 417) of said
chamber and a constant-section cylindrical portion (114)
extending from the smaller end of said trunconic portion up
to the area of the restriction (10, 110).

7. An inhaler device according to any preceding claim,
characterized in that a magazine (420, 421) for carrying a
plurality of powder doses, each preferably contained within
a rupturable capsule (422), is attached to said chamber,
and in that said magazine is connected to the interior of
said chamber by means of an inlet opening provided in the
wall of said chamber (5).

8. An inhaler device according to any preceding clainm,
characterized in that said chamber contains a medicinal

substance (8) in powder form.

9. An inhaler device according to any preceding claim,
characterized in that at least said chamber of said inhaler
device (1) is made of transparent material.

10. An inhaler device according to any preceding claim,
characterized in that a protruding portion (11, 111, 411)
is provided on the exterior of the inhaler device at a
distance of between about 2 cm and 6 cm from said first
opening (3, 103, 203).
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114 extends up to the area of the restriction 110. Wen air is sucked in

t hrough passageways 104, the turbulent effect caused by the sidewall shape
i s" enhanced by the shape of the core elenent 112 which allows only a snall
area of the chanber to be "active"” for air novenent whilst still providing
space for novenent of the elenent 106 therein. As can be seen from Fig. 3,
the portion 114 extends up to

13

11. An inhaler device according to any one of claims 2 to
10, characterized in that said freely movable element (6,
106, 206, 406) contains a substance in powder form.
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the restriction 110 is such a way that a single, thin annular restriction
I's present around the outside of the core elenent 112. This further
enhances the velocity increase at this point which gives a strong rotation
of the air and powder substance at this location, in turn leading to
further inter-particle bonbardnent (thus better uniformty of

di spersion and |l ower particle size) and A ation al ong the nenber 2.

Clogging at the restriction ABSTRACT

POWER INHALER

The invention concerns an inhaler device (1) having a
hollow tubular member (2, 102, 402) connected to a chamber
(5, 105, 405). The tubular member has a first opening (3,
103, 203) at one end through which air can be sucked and
the chamber (5, 105, 405) has a hole (4, 104, 204) therein
for entry of air. When air is sucked through the first
opening, air enters the chamber through the hole swirls and
moves towards the first opening (3, 103, 203). To maintain
or increase the swirling effect of the air a single
restriction (10, 110) is arranged between the opening and
the hole (4, 104 ,. 204) . A powdered substance "(8)"within the
chanber is picked up by the swirling air within the chamber
and is uniformly and finely divided by the swirling effect
of the air. The effect can be enhanced by adding a movable
element (6) such as a ball inside the chamber (5) and/or by
providing a central core element (112, 412) inside the
chanmber.

Fig.1

This Sheet Has Been Reﬂlaced This is the replacement sheet

AT

Date: 17 DEC m



110 is not a problemdue to the high air velocity and at this point. Thus
I n normal use, powder particles which are drawn into the swirling air wll
undergo t he above described velocity changes of the air current due to

their relatively low nmass and will finely and uniformy disperse into the

swirling air. Upon passing the restrictiroh 10 the particlesdwi |l then
separate further along the gradually w dening tubul ar
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element 2 and their velocity will decrease, which is inportant in order to
al  ow the powder substance to be transported all the way to the user's

| ungs. As al so shown in Fig.4, the inhaler device is provided witha— — —
further opening 115 which serves as an inlet for the powder,substange o be

i nhal ed. The powder substance woul d -2 - “IIII"’I"""]I ITilird
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normal Iy enter through the opening 115 from an external nagazine (see
Fig.8), the powder being able to enter the chanber either before or during
inhal ation by the user. As can be seen in Fig.4, the powder is also
arranged to enter tangentially into the chanber, the nagazine device or the
| i ke being positioned against the flat abdtment face 116 of the chanber
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Fig. 5 shows a cross-section of the | ower end of the chanber 105 with eight
passageways 104 arranged to allow air entry. Fig.6 depicts the sane type of
device as described with reference to Fig.3, although with no central core
el ement 112 but having a ball elenment 206 arranged for free rotati on when
air is sucked in through passageway 204-dée-to suction effort at 203. A
magazi ne nay be attached to
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al | ow powder entry through hole 215. Fig.7 depicts the preferred node of
use of the device, -the lips of the user being placed against the lip
abut ment surface 111 and t he opening 203 being positioned far enough bac
i nside the nouth so that negligible powder }s |BRRLACEMEBENT T§aV|§9

to thg tongue 320 or pal ate 330) before entprp
further advantage that the taste sensors of | tihé

ext ent

estigtiongged . hne;hg&iﬂ

higfigue Gfeged aoanaged .....
rawing(s) : paged . jtzto paged {f‘
Abstract  : paged .\¢to paged ...

: 'POWDER INHALER paTE OF RecEpT2.] MAY 1998~

Field of the Invention
The present invention relates to an inhaler in accordance
with the first part of claim 1. In particulart the

invention relates to an inhaler for use with the inhalation
of powdered medicinal substances. -

Background to _the Invention

Various types of inhaler are known and widely used on the
market. For example, many asthma sufferers regularly use a
spray inhaler comprising a gas propellant which is stored
in a metal container containing additionally a medicinal
substance to be inhaled to ease the cause and or symptoms
of the affliction. The metal container is connected in use
tc a hollow plastic carrier which at one end has &
mouthpiece for the user. The device is operated by pressing
the metal container inwardly with respect to said plastic
carrier to thus release a pressurised dosage of medicine.

Such devices are however bad for the environment due to the
use of propellants and other carrier gases. Additionally
the amount of medicament which is inhaled comes from a
store of medicine in the container suitable for many
inhalations, such that considerable problems arise
concerning the amount of each dose inhaled due to
incomplete or uneven mixing of the medicament, or due to
variations in the available gas pressure. Further dosage
anomalies may also occur if the inhaler has been allowed to
stand for a long period of time between uses. Moreover such
inhalers are relatively bulky and expensive.

Alsc known are inhalers which have a body portion
containing an impeller blade or fan incorporated therein
and further including a compartment for the introduction of

This is the replacement sheet

Date: z 1 MAY 19%



unexposed to the nedicinal substance which is relatively slow noving at
this point. In Fig.8 an enbodinent fitted with a capsule magazine is
depicted as an expl oded view. The el enents correspond basically to the

el ements shown in Fig. 3, although the nunerals are in a 400 series instead
of 100 series. Thus no detail ed explanation of operation is required since
this will be the same as for previous @nbodi ments.

a medicament. On operation, said medicament is ejected by
the action of the rising air flow caused by the fan.

Such inhalers have the disadvantage that an uneven flow
often results and the construction of the device makes it

relatively expensive, bulky and prone to breakage or
malfunction. '

A further known inhaler having the features defined in the
preamble of claim 1 is disclosed in US-A-4 069 819. The
inhaler device of +this document however presents
difficulties in normal operation because powder is
withdrawn slowly from the capsule within the capsule
chamber, partly due to the small diameter of the holes
which are possible in the capsﬁle due to the design of the
device and partly due to the limited movement of the
capsule in the chamber. The capsule is restrained in the
longitudinal direction by an intermediate wall containing
a plurality of holes and comprising a semi-spherical lower
surface which is on a wider arc than that of the capsule
upper end to thereby allow rotational procession of the
capsule thereagainst without substantial hindrance, whilst
still allowing powder to reach the user.

The powder entering the mouthpiece is thus confined to a
substantially laminar- flow such that the
dispersion/separation thereof is minimal and the sucking
effort required will often be quite large. Moreover one or
more of the plurality of passages will often be blocked by
the capsule leading to particle build-up and clogging:

Object of the Invention

The object of the present invention is therefore to
overcome the problems of the prior art devices by providing
an inhaler which is simple and reliable for use with powder
substances and which further provides good dispersion
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10 The tubul ar nmenber 402 and |ip abutment surface 411 are formed as a one
pi ece moul ding which is attached to chanber 405 by a push fit or the I|ike.
406 is contained within the chanber 405 and the chanber

A bal |
its

3

characteristics so that the powder more easily reaches the
lungs.

A further object of the invention is to provide a device
which is suitable for use with an amount of medicament for
only one use under full control of the user.

A still further object of the invention is to provide a

device which is relatively inexpensive and thus readily
disposable.

Further objects and advantages of the invention will become
apparent to the skilled man upon studying the following
description and drawings of a preferred embodiment.

Summary of the Invention
The invention has the features defined in claim 1 appended

hereto. Preferred features of the invention are defined in
the dependent claims.

By the use of a single restriction in accordance with claim
1 the velocity upon exiting the chamber will increase and
a swirling effect upon air passing from the chamber into
the tubular member can be ‘maintained which leads to better
dispersion charadteristics.

Brief description of the Fiqures
Fig.1 shows a cross-section through one embodiment of
a device according to the invention;

Fig.2 shows a cross-section through the device taken
along line II-II of Fig.l;

Fig.3 shows a cross-section through a second
embodiment of the invention; '
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| ower end by an end face, 417 having integral core elenent 412. A nmagazi ne
cont ai ni ng capsul es 422, which in turn contain a quantity of powder
substance (preferably equal to one dose), is attached by nmeans of pipe 423
to the housing of chanber 405 and through which powder froma ruptured
capsul e can be transported. The actual details of the magazine are

uni mportant to the invention, any suitable type of nagazi ne bei ng possi bl e.
I n the shown enbodi nent : 4

Fig.4 shows a cross-section taken along line IV-IV in
Fig.3

Fig.5 shows a cross-section taken along line V-V in
Fig.3

Fig.6 shows a third embodiment of the invention;

Fig.7 shows a cross-sectional view of the device

according to Fig. 3 in the position of use
within the mouth of a user, and

Fig.8 shows an exploded view of a device according to
the invention fitted with a capsule magazine.

Description of preferred embodiments

Fig.l shows a two-part inhaler device 1 which comprises a
tubular member 2 which has a first opening 3 at one end and
a second opening 10 at the other end connected to a chamber
S. In between the first opening 3 and the planar end wall

of the chamber 5 the device 2 is hollow as shown in the
figures.

An opening 4 is also provided in the chamber 5 and serves

as a passageway to connect the inside of the chamber 5 with
the surrounding air. '

The tubular member 2 of the device 1 is formed as a
mouthpiece designed to be held within the lips of a user,
the mouthpiece preferably being inserted into the user’s
mouth so that the lips of the user will rest on the smooth
curved surface 11.

A freely movable element &, preferably in the form of a
sphere, is positioned inside the chamber.
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however the magazine is provided with a flip lid 421 attached by a hinge to
t he magazi ne body 420. The relative sizes, weights and materials of the
device are largely a matter of choice according to the circunstances and
can be varied within large limts. one exanple of dinensions for the device
may typically be where the | ength of the nout hpiece or tubular nmenber from
the opening 3 to the |ip abutnment surfgce 11 is between about 2 to 6cm

W th

Whilst a two-piece device is shown, a one-piece device or
a device having more pieces is also possible. Similarly the
material may be chosen as required by the circumstances.
For most applications it will be possible to construct the
device from plastics material such as e.g. transparent
plastics material or PVC. If desired the number of
passageways 4 may be increased.

The passageway 4, as best seen in Fig.2 consists of an
opening formed in the wall of the chamber 5. The opening 4
is formed appropriately so as to cause the air entering the
chamber to swirl around the chamber. In the shoﬁn
embodiment the sides 4a, 4b are offset from the central
rotational axis of the chamber such that the outer side 4b
is substantially tangential to the inner wall 7 of the
chamber. The inner wall is substantially cylindrical and
circular, although it may be foreseen with projections or
another type of surface profile (e.g. a roughened surface).

The chamber 5 of this embodiment, in use, will contain a
gquantity of substance 8 in dry powder form, normally a
medicament, which is to be inhaled by the user who will put
the mouthpiece to his lips and suck (see also Fig.7).

Due to the sucking action, air will be drawn in through the
opening 4 in the chamber (similar to an inverse whistle)
and, due to the orientation of the opening 4, will
circulate around the chamber 4 thus causing a swirling of
the air therein. The element 6 will be caused to spin and
to move under this swirling action of the air and will thus
vibrate inside the chamber, in turn causing the powdered
medicament to be taken along with the swirling air towards
the opening 3 from where it exits into the user.

only a short suck, regquiring small sucking effort, is
required on the mouthpiece 3 to give the element 6 a high
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a chanber 5 di aneter of,between about 10mm and 20mm preferably about 16 to
18mm W th such dinmensions, the wwdth of the opening 4 between side faces
4a and 4b woul d typically be about 2 to 3nmand the elenment 6 could be a
sphere of about 3mmradius. Cearly such dinensions provide a slimand
conpact unit. Wen the device is nmade of clear plastics, the additional
advant age obt ai ned woul d be that the gser can see whet her

velocity around the chamber and thus to effect dispersal of
the powder as required for inhalation. Due to the presence
of only one restriction 10, in this case at the interface
between the member 2 and the chamber 5, the turbulence and
swirling of the air and powder will be maintained when
passing from the chamber 5 to the tubular member 2. The
restriction 10 will also cause the velocity of the air to
increase as it exits the chamber which will increase inter-
particle bombardment leading to a finer particle size of
the powder substance 8. In this way any lumps of powder
will be more uniformly dispersed.

If desired, the effect of the vibrations of the element 6
may be enhanced by providing roughening or other projecting
members (e.g. ribs or serrations) on the inner surface 7.

In a further embodiment of the invention, the slement 6 may
itself contain the medicinal substance for inhalation,
appropriate outlets being provided in the element.
Alternatively the element 6 may consist of the substance to
be inhaled, such that the substance, for example, breaks up

into powder form upon vibration, although careful sizing of
the restriction 10 is required.

With the device according to the invention, an efficient

and environmentally-friendly inhaler is produced which is
thus both simple and reliable.

Due to the relative cheapness of production of such a
device, the device has suitability as a disposable device
for once-only use, containing the quantity of medicament
required for said one uSe. Typically such a guantity might
be between 5 and 30mg, typically 20mg, although smaller or
larger doses are possible. If the device is made in two
parts as shown for example, the part 2 could be re-usable
and part 9, corresponding to the chamber section 5, could
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all the nedi canent has been inhaled or not. Wilst preferred enbodi nents of
the invention have been described above it is clear that many variations of
the invention are possible within the scope of the clainms appended hereto.

7

be a disposable part. For reasons of hygiene, suitable
removable or pierceable means to cover the opening 4 and

the opening from the chamber into the part 2 at the
restriction should be provided.

A further embodiment of the invention is shown in Fig.3,
like features being denoted with the same reference
numerals as in the previous figure but increased by 100.

The inhaler device of this embodiment is made in one piece,
the member 102 and the chamber 105 being combined and
having a different shape. The shape of the chamber portion
105 is such that, starting from the end face 117 of the
chamber and moving in a direction towards the member 102,
the inner wall 107 of the’ chamber 105 has a section "a"
defining an increasing cross-sectional area followed by a
section "b" of decreasing cross-sectional area. This
arrangement has the particular effect that air drawn in
through the passageways 104 first undergoes a decrease in
velocity due to the increasing cross-section in section "a"
followed by a transition at the interface between sections
"a" and "b" to an increasing velocity. By appropriate
choice of angle of inclination of the sections "a" and "b",
the air may also be caused to separate from the sidewall
107 to form eddy currents. The net effect of this is to
cause a large amount of turbulence in the air in the
. chamber which will increase inter-particle bombardment and
thus increase the uniformity of dispersion. The effect of
this turbulence can be enhanced by the use of a further

element 106, such as a ball (as explained with reference to
Fig.1).

The device is further fitted with a central core element
112 having preferably a trunconic portion 113 joined to a
circular cylindrical portion 114 of constant diameter. The
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The Cains defining the invention are as follows:- 1. An inhaler device for
powder substances, c¢onprising a tubular nenber connected to a chanber,
wherein said tubular nmenber is provided with a first opening at one end and
wherein at | east one entrance passageway is provided in said chanber, the
passageway(s) being arranged substantially tangentially with respect to
sai d chanber so as to cause air sucked therethrough to swirl around said
chanber, and wherein a single restricti®n is arranged between the first
opening and the entrance passageway

core element 112 may be formed as one piece with the end

wall 117 or attached thereto as appropriate. The portion
114 extends up to the area of the restriction 110.

When air is sucked in through passageways 104, the
turbulent effect caused by the sidewall shape is enhanced
by the shape of the core element 112 which allows only a
small area of the chamber to be "active" for air movement

whilst still providing space for movement of the element
106 therein.

As can be seen from Fig.3, the portion 114 extends up to
the restriction 110 is such a way that a single, thin
annular restriction is present around the outside of the
core element 112. This further enhances the velocity
increase at this point which gives a strong rotation of the
air and powder substance at this location, in turn leading
to further inter-particle bombardment (thus better
uniformity of dispersion and lower particle size) and
rotation along the member 2. Clogging at the restriction

110 is not a problem due to the high air velocity and at
this point.

Thus in normal use, powder particles which are drawn into
the swirling air will undergo the above described velocity
changes of the air current.due to their relatively low mass
and will finely and uniformly disperse into the swirling
air. Upon passing the restriction 110 the particles will
then separate further along the gradually widening tubular
element 2 and their velocity will decrease, which is
important in order to allow the powder substance to be
transported all the way to the user’s lungs.

} As also shown in Fig.4, the inhaler device is provided with
a further opening 115 which serves as an inlet for the
powder substance to be inhaled. The powder substance would
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characterized in that said chanber contains an el enent, preferably a
sphere, which is si'zed to occupy a mnor portion of said chanber and thus
be freely noveable within said chanber. 2. An inhal er device according to
claim1l1, characterized in that said chanber has a sidewall which is shaped
so as to provide the chanber with a first portion (a) having increasing
cross-section area in a direction towards said restriction and a second

portion (b) with decreasing cross-sectgon area in a direction towards said
restriction.

normally enter through the opening 115 from an external
magazine (see Fig.8), the powder being able to enter the
chamber either before or during inhalation by the user.

As can be seen in Fig.4, the powder is also arranged to
enter tangentially into the chamber, the magazine device or

the like being positioned against the flat abutment face
116 of the chamber wall.

Fig. 5 shows a cross-section of the lower end of the

chamber 105 with eight passageways 104 arranged to allow
air entry.

Fig.6 depicts the same type of device as described with
referehce to Fig.3, although with no central core element
112 but having a ball element 206 arranged for free
rotation when air is sucked in through passageway 204 due
to suction effort at 203. A magazine may be attached to
allow powder entry through hole 215.

Fig.7 depicts the preferred mode of use of the device, the
lips of the user being placed against the lip abutment
surface 111 and the opening 203 being positioned far enough
back inside the mouth so that negligible powder is lost in
the oral cavity (e.g. to the tongue 320 or palate 330)
before entering the lungs. This has the further advantage
that the taste sensors of the tongue are to a great extent
unexposed to the medicinal substance which is relatively
slow moving at this poiht.

In Fig.8 an embodiment fitted with a capsule magazine is
depicted as an exploded view. The elements correspond
basically to the elements shown in Fig. 3, although the
numerals are in a 400 series instead of 100 series. Thus no
detailed explanation of operation is required since this
will be the same as for previous embodiments.
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3. An inhaler device according to either claim1 or claim2, characterized
I n that said chanber has an inner wall which is substantially circular in
cross- section. 4. An inhaler device according to any preceding claim
characterized in that a core elenent is arranged within said chanber, said
core el enent extendi ng between an end wall of said chanber to a position
proxi mate the single restriction. 5. Aqoinhaler devi ce according to claim
4, characterized in that said core

The tubular member 402 and lip abutment surface 411 are
formed as a one piece moulding which is attached to chamber
405 by a push fit or the like. A ball 406 is contained
within the chamber 405 and the chamber is closed at its
lower end by an end face 417 having integral core element
412. A magazine containing capsules 422, which in turn
contain a quantity of powder substance (preferably equal to
one dose}, is attached by means of pipe 423 to the housing
of chamber 405 and through which powder from a ruptured
capsule can be transported. The actual details of the
magazine are unimportant to the invention, any suitable
type of magazine being possible. In the shown embodiment
however the magazine is provided with a flip 1id 421
attached by a hinge to the magazine body 420.

The relative sizes, weights and materials of the device are
largely a matter of choice according to the circumstances
and can be varied within large limits. One example of
dimensions for the device may typically be where the length
of the mouthpiece or tubular member from the opening 3 to
the lip abutment surface 11 is between about 2 to 6cm, with
a chamber 5 diameter of between about 10mm and 20mm,
preferably about 16 to 18mm. With such dimensions, the
width of the opening 4 between side faces 4a and 4b would
typically be about 2 to 3mm and the element 6 could be a

sphere of about 3mm radius. Clearly such dimensions provide
a slim and compact unit.

When the device is made of clear plastics, the additional
advantage obtained would be that the user can see whether
all the medicament has been inhaled or not.

Whilst preferred embodiments of the invention have been
described above it is clear that many variations of the

invention are possible within the scope of the claims
appended hereto.
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el ement has a trunconic.portion with its large and close to the end wall of
sai d chanber and a constant-section cylindrical portion extending fromthe
smal l er end of said trunconic portion up to the area of the restriction.

12 6. An inhaler device according to any preceding claim characterized in
that a 1

The Claims defining the invention are as follows:-

1. An inhaler device for powder substances, cémprising a tubular member
~ connected to a chamber, wherein said tubular member is provided with a first
6pening at one end and wherein at least one entrance passageway is
provided in said chamber, the passageway(s) being arranged substantially
tangentially with respect to said chamber so as to cause air sucked
therethrough to swirt around said chamber, and wherein a single restriction is
arranged between the first opening and the entrance passageway
characterized in that said chamber contains an element; preferably a sphere,
which is sized to occupy a minor portion of said chamber and thus be freely
moveable within said chamber.

2. An inhaler device according to claim 1, characterized in that said chamber
has a sidewall which is shaped so as to provide the chamber with a first
portiori (a) having increasing cross-section -area in a direction towards said
restriction and a second portion (b) with decreasing cross-section area in a
dil_'ection towards said restriction.

3. An inhaler device according to either claim 1 or claim 2, characterized in that
said chamber has an inner wall which is substantially circular in cross-
section.

4. An inhaler device according to any preceding claim, characterized in that a
core element is arranged within said chamber, said core element extending
between an end wall of said chamber to a position proximate the _single

restriction.

5. An inhaler device according to claim 4, characterized in that said core
element has a trunconic portion with its large and close to the end wall of
said chamber and a constant-section cylindrical portion extending from the

smaller end of said trunconic portion up to the area of the restriction.
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magazine for carrying a.plurality of powder doses, each preferably
contained within a rupturable capsule, is attached to said chanber, and in
that said nagazine is connected to the interior of said chanber by neans of
an inlet opening provided in the wall of said chanber. 7. An inhal er device
according to any preceding claim characterized in that said chanber
contains a nedicinal substance in po r form 8. An inhaler device
according to any preceding claim characterized in that at |east said
chanmber of said inhaler device is nade of transparent naterial.
6. An %nhaler device according %o any precec{ing cﬁﬁm, ctharactenzgé in that a

magazine for carrying a plurality of powder doses, each preferably contained

within a rupturable capsule, is attached to said chamber, and in that said

magazine is connected to the interior of said chamber by means of an inlet

opening provided in the wall of said chamber.

7. An inhaler device according to any preceding claim, characterized in that

said chamber contains a medicinal substance in powder form.

8. An inhaler device according to any preceding claim, characterized in that at
least said chamber of said inhaler device is made of transparent material.

9. A inhaler device according to any preceding claim, characterized in that a
protruding portion is provided on the exterior of the inhaler device at a
distance of between about 2 cm and 6 cm from said first opening.

10. An inhaler device according to any one of claim 1 to 9, characterized in that

said freely movable element contains a substance in powder form.

Dated this FOURTH day of JUNE 1997.

Emst Hérlin
Applicant
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9. A inhaler device according to any preceding claim characterized in that
a protruding portidon is provided on the exterior of the inhaler device at a
di stance of between about 2 cmand 6 cmfromsaid first opening. 10. An

i nhal er device according to any one of claiml1l to 9, characterized in that
said freely novabl e el enent contains a substance in powder form Dated this
FOURTH day of JUNE 13 1997. Ernst Horlin Applicant

POWDER INHALER
ABSTRACT

The invention concerns an inhaler device having a hollow tubular member
connected to a chamber. The tubular member has a first opening at one end
through which air can be sucked and the chamber has a hole therein for entry of
air. When air is sucked through the first opening, air enters the chamber through
the hole swirls and moves towards the first opening. To maintain or increase the
swirling effect of the air a single restriction is arranged between the opening and
the hole. A powdered substance within the chamber is picked up by the swirling
air within the chamber and is uniformiy and finely divided by the swirling effect of
the air. The effect can be enhanced by adding a movable element such as a
ball inside the chamber andfor by providing a central core element inside the
chamber. |

FIGURE 1
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