The present 1nvention relates to a dosage 1lnhalator

A DOSAGE | NHALABERdispensing to a patient a pharmacologically active
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compound or substance suspended in a fluid comprising a
nozzle, a conduit connected to said nozzle, a storage
means adjacent said conduit containing multiple doses
of said active compound to be dispensed, a carrYing
means having portions for carrying predetermined and
reproducible unit doses of said active compound, said
carrying means being mounted for movement between said
conduit and said storage means to position one of said
portions in said conduit whereby said unit dose of said
active compound located at said portion can be
dispensed into the conduit said carrying menas being
actuated by means of a maneuvering means.

Background of the invention

Dosage inhalators of the general type described above
are disclosed for instance in US-A-4,524,769, which is
directed towards a dosing means in a dosage inhalator,
and US-A-4,668,218, which is directed towards a
indicating means indicating the number of doses used or
still remaining in a dosage dispensing means
illustrated in an inhalator. In some cases it may
however be advantageous that the patient is given a
clear and unambiguous indication that the supply of the
pharmacologically active compound is exhausted. It
further is desirable with an indicating means having a
design which is simple and cheap to manufacture and
which in a simple way can be set automatically to the
actual number of doses filled into the dosage
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5 These and other objects are achieved in that saiaqd
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patient a pharnmacol ogi cal 'y active conpound or substance suspended In a
fluid. Dosageof nsalidt mapevveriing peansaldidiectlar exdipdivest lyorupant ance

in US-A4524769, o 3hhGReidndbECehid hRMEVE cOripdtindd iREaaial Btadrdyege
I nhal at or, and US- A4668218. ,which is
means. In this description the expression "disrupt! is
10 used in the sense "to cause to break down", for
instance locking the maneuvering means or allowing the
maneuvering means to rotate freely in one or both
rotational directions. In this way the patient is given
a clear indication that the supply of compound is

15 exhausted.

A further aspect of said inhalator is the providing of
means for indicating either the number of doses
remaining in said storage means or the number of doses

20 used, said indicating means comprising a screw and nut
mechanism being rotated by said intermittent movement
of said carrying means, the relative movement between
the Screﬁlggd the nut in said mechanism being caused by
said rotation being used for actuating said indicating

25 means. The screw and nut mechanism preferably is
provided with features for a quick adjustment in order
to allow the indicating means to be preset easily to
different numbers of doses.

30 In a preferred embodiment the relative movement between
the screw and the nut in the screw and nut mechanism is
utilized to disrupt the movement of the maneuvering

means.
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t he dosage inhal ator.
Detailed description of preferred embodiments of the

aYP¥ual nunber of doses filled into

invention

15 The invention will be illustrated below as adapted to a
breath-actuated inhalator intended for administering a
solid pharmacologically active compound in micronized
form of the general kind described in US-~A-~4,524,769.
The expressions "upper", "lower" etc are only used

20 below with reference to the orientation of the
inhalator in for instance Fig 1 and are not to be
construed as limiting. As shown in Figs 1 ~ 3, the
inhalator ifi a first embodiment comprises a housing 1
on which a' nozzle 2 is mounted. The housing contains a

25 conduit 3 for conducting ambient air through the
housing to the nozzle 2 when the patient inhales
through the inhalator. The housing further contains a
storage chamber 4 for the micronized compound. The
compound is transferred to the air conduit 3 from the

30 storage chamber by means of a rotatable disc or
membrane 5 containing conical holes 6. The disc 5 is
mounted on a shaft 7 which is journalled in the housing
1. The under side of the disc 5 is provided with a
ratchet wheel 8 cooperating with a pawl 9 attached to a

35 rotatable maneuvering wheel 10 journalled onto the
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said carrying direction the ratchet wheel 8 and the disc 5 will

remain stationary. The holes 6 are located in such a
way on the disc that there always will be one or
several holes 6 which will be located:(and consequently

15 will be filled) in the storage chamber 4 at the same
time as one or several filled holes 6 are located in
the air conduit 3 in one end position of the
maneuvering wheel 10. This means that one movement of
the maneuvering wheel 10 from one limit position to the

20 other and back will ensure that there will be one or
several filled holes 6 in the air conduit 3. When the
patient inhales through the nozzle 2, air will be
sucked tﬁrpﬁgh an air intake 14, through the holes 6 in
the air dénduit 3 to the nozzle 2, thus entraining the

25 micronized compound in the holes 6 into the respiratory
tract of the patient. The nozzle 2 may contain a
deaggregating means 15 deaggregating any aqglomerations
that for instance may have formed when the micronized
compound is filled into the holes 6.

30
When the inhalator has been used, a movement of the
maneuvering wheel 10 from one end position to the other
and back will, as mentioned above, ensure that a new
dose will be located in the air conduit 3.
35
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down, the normal ""npvenent of Sai ¢ pmapoeuvering neans upon exhaustion of
sai d active coffiddrlsRtEeelnitipal position the major part of

the arm 20 extends out from the guide 23. The under
side of the tip 17 is oriented to be generally parallel
to the upper flanks of the threads and the upper side

15 of the tip 17 is oriented to be generally in parallel
to the lower flank of the threads. This results in that
the arm 20 and the tip 17 can be slid along the screw
in the manner of a ratchet mechanism to any desired
position along the upper part of the screw. The tip

20 will however move downwards with the rotation of the
screw from any such position. The upper part 18 of the
screw 16 isvgenerally cylindrical, whereas the lower
part 19 is conical in shape. The pitch of the threads
on the cylindrical part 18 of the screw 16 is much

25 finer than the pitch of the threads on the conical part

19.

The upper part of the arm 20 is initially bent inwards,
by which means the tip 17 is spring-biased towards the
30 threads of the screw 16.

When the arm 20 moves downwards in the guide 23, an
increasing length of the arm will be located in the
guide and consequently be bent outwards and fixed

35 against the wall of the housing 1, entailing that the
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screw 16 entailing a downward movement of the arm 20.

10 The outer side of the arm 20 is provided with a scale
indicating the number of doses still remaining which is
visible through a window in the housing provided with
an index 27.

15 A visual indication that the supply of the compound is
close to be exhausted can be obtained in that the
window is designed with a length which is sufficient to
allow the screw to be seen above the arm when the arm

. comes close to its lower end position. In this case the

20 screw préferably should be made of brightly colored

material to indicate exhaustion of available doses.

The lower end 28 of the arm 20 is oriented obliquely

. relative ‘to the longitudinal direction of the

- 25 inhalator. The guide 23 is located just before the stop’
12 limiting the movement of the lever 11, as seen in
the direction of movement of the lever 11 towards the
stop 12. A cut out portion 29 in the lower edge of the
wall of the housing 1 having a width corresponding to

30 the width of the lever 11 is located adjacent the stop

12 after the stop 12.

—

Initially, directly after the manufacturing of the
inhalator, the nut or tip 17 is located above the
35 threads of the screw 16. By this means the function of
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5 tip 17 is pushed into engagement with the threads of
tﬁ In the contgxt QEr% Br e&%mth%”‘fﬁitl' Qﬁoh'ﬂ% B?r E&E%ﬁ&%h" compba®d | N
e sense to cause to

possible is to be filled into the storage chamber, the
tip 17 is merely pushed downwards into engagement with
the uppermost of the threads and the maximum number of

10 doses will be visible in the window. Should it be
desirable to fill a smaller amount of micronized powder
(i.e. a smaller number of doses), the tip 17 is sliad
further downwards over the threads, a smaller number of
doses then being indicated in the window. This movement

15 of the tip 17 can be performed automatically by means
of pins of different lengths which are inserted through
a hole in the upper wall of the housing directly above
the guide 23, this preferably in conjunction with the
filling of the inhalator.

20
The arm 20 will move downwards at a constant rate in
conjunction with the rotation of the disc 5 as long as
the tip ij'is located on the upper part 18 of the screw
16. When the tip 17 reaches the conical part 19 of the

25 screw, the downward movement of the tip will accelerate
due to the much coarser pitch of the threads on this
part and the lower end 28 of the arm 20 will move
relatively fast into the path of the lever 11. At its
lowest position (corresponding to an almost exhausted

30 storage chamber), the lower end 28 of .the arm 20 will
function as a slideway .for the resilient lever 11 which
by this means is lifted over the stop 12 and snaps down
into the cut out portion 29 behind the stop 12. The
lever can be locked in either the loading or the

35 dispensing position of the carrying means depending on
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5 be used any more.
manoeuvering neans or allow ng sai d manoeuvering neans to rotate freely in
one or both rotational directions. In this maﬁ a patient is given a clear
i ndi cation t hatAn heléepmative embpdiémentpobdngher lgbaétaé;ﬂ@e iiss shewaudied.
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of said manoeuvering neans places said | ever _in | ocked State
s{ml ar to pg ts gn Figs 1-3 dlffer rom t
10 reference signs relating to Figs 1 - 3 only in that

they are numbered from 100 and upwards. Only the parts
being necessary for the understanding of the
N differences between the two embodiments will be

described in connection with Fig 4.

15
“In this embodiment the shaft 107 mounting the rotatable
disc 105 is shaped as a hollow sleeve containing the
screw 116. The threads on the screw 116 have the same
general shape as the threads in the above embodiment

20 although they may have the same pitch over the entire
length of the screw. The screw 116 will be oriented
upside.down relative to the screw 16 in Figs 1 - 3, the
sloping f}gﬁis of the threads will be facing downwards.

25  The arm 120 is shaped as a resilient tongue cut
longitudinally in the wall of the sleeve 107 with the
free end facing downwards and carrying the nut means in
the form of a tip 117 projecting into the interior of
the sleeve 107. The tip 117 has the general shape of

30 the tip 17 in the above embodiment but is also turned
upside down in relation_to the tip 17. The pitch of the
screw is chosen such that the screw will move downwards
when the disc 105 is rotated by means of the ratchet
mechanism 108, 109.

35
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5 the disc 105 is rotated.
upon exhaustion of said active conpound or substance from said storage
nmeans. I n anagt heg gnbodLnent sai d di sr,upti ng neans for disrupting the

normal movenmentP®f 1841 0akiRgcREAPSH G T dms T £OXMs 2fd) BRXr 132 be able to
nmove freely begangy$nagdat seallesshoatingothie mumbeponfexemainioy efoses d

active compoungdy, of, SHPS' 39580l 29558ha $ednd?%1182%%1e in a

10 longitudinal guide 123 arranged on the inside of the
wall of the housing 101. The bar 132 is rigidly
connected to the screw 116 by means of an intermediate
bar 131 and will consequently move with the
longitudinal movements of the screw 116.

15 _
As described above, the screw 116 will move downwards
for each rotational movement of the disc 105. When the
contents of the storage chamber 104 is nearing
exhaustion, the lower end of the screw 116 will engage

20 the resilient lever 111 bending the lever downwards.
Since the screw 116 engages the lever relatively close
to the attachment point thereof, a relatively small
movemeﬁé of ‘the screw will move the free end of the
lever a comparatively large distance. In the end

25 position of the screw, corresponding to an almost
exhausted supply of micronized compound, the free end
of the lever will be pushed down in an inner groove 130
in a wall portion of the maneuvering wheel 110, which
means that the maneuvering wheel can be rotated freely

30 without actuating the rotatable disc 10S5.

In this way again a clear indication is given that the
inhalator is empty and consequently no longer should be

used.
35
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novenent of saéd screw and said nut being used to actuate said
o © manuracture.

As mentioned above, the well-defined rotational

{ reciprocal movement of the maneuvering means between
two end positions indicate normal movement of said

15 carrying means in connection with dispensing a unit

dose into said conduit. The device according to the
invention will drastically alter this regularity of the
movement, either by locking the maneuvering means or by
eliminating one or both of the two end positions of the

20 maneuvering means.

Possible modifications of the invention

25
It should be noted that the invention of course can be

modified in many ways within the scope of the appended

claims.

30 It should for instance be emphasized that, although the
maneuvering means and the carrying means in the above
preferred embodiments have been illustrated as being
two separate parts, it of course also is conceivable to
design the maneuvering means as an integral part of the

35 carrying means, e.g. .as a knurled portion of the
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10 the respective component in said screw and nut
mechanism in a manner to allow them to be disengaged
from each other in order to permit said translational

{ movenent.

15
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being filled. portions (6) for carrying predetermined and

10 reproducible unit doses of said active compound, said
carrying means (5,105) being mounted for movement
between said conduit (3) and said storage means (4) to

{ position one of said portions (6) in said conduit (3)

whereby said unit dose of said active compound located

15 at said portion (6) can be dispensed into the conduit,
said carrying means being actuated by means of a
maneuvering means (10, 110),
characterized in that said inhalator
further comprises means (20,117) for disrupting the

20 movement of said maneuvering means (10, 110) directly
or indirectly upon exhaustion of said active compound
in said storage means (4).

[ 2. Dosage inhalator according to claim 1,

25 characterized in that said carrying means
(5) is actuated by means of a ratchet mechanism (8,9)
including a spring-biased pawl (9) and in that the
movement of said ratchet mechanism is limited by means
of a lever (11) being reciprocally displaceable between

30 two distinct positions, said means for disrupting the
movement of said carrying means placing said lever (11)
in a locked state upon‘;xhaustion of said drug in said
storage means (4).

35
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ushing one o
17) for disrupting the movement of said maneuvering

means freeing said lever upon exhaustion of said drug

in said storage means.

4. Dosage inhalator according to any one of the
preceding claims, characterized in that
said inhalator further comprises means for indicating
the number of doses remaining in said storage means or
the number of doses used, said indicating means
comprising a screw and nut mechanism (16,17;116,117)
being rotated by said intermittent movement of said
maneuvering means and/or said carrying means (5,105),
the relative movement between screw and nut caused by
said rotation being used to interrupt the movement of

‘said maneuvering means (10, 110) after a predetermined

number of-rotations.

5. A dosage inhalator for dispensing to a patient a
pharmacologically active compound suspended in a fluid
comprising a nozzle (2), a conduit (3) connected to
said nozzle, a storage means (4) adjacent said conduit
(3) containing multiple doses of said active compound
to be dispensed, a carr!ing means (5,105) having
portions (6) for carrying predetermined and
reproducible unit doses of said active compound, said
carrying means (5,105) being mounted for intermittent
movement between said conduit (3) and said storage
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number of doses remaining in said storage means or the
number of doses used, said indicating means comprising
a screw and nut mechanism (16,17;116,117) being rotated
by said intermittent movement of said carrying means
(5,105), the relative movement between the screw
(16,116) and the nut (17,117) in said mechanism being
caused by said rotation being used for actuating said

indicating means.

6. Dosage inhalator according to claim 5,
characterized in that said relative
movement between screw (16,116) and nut (17,117) caused
by said rotation is used to disrupt the movement of
said maneuvering means directly or indirectly after a
predetermined number of rotations.

7. Dosage inhalator according to claim 5,
characterized in that said carrying means
(5) is actuated by means of a ratchet mechanism (8,9)
including a spring-biased pawl (9), in that the
movement of said ratchet mechanism is limited by means
of a lever (11) being reciprocally displaceable between
two distinct positions, said relative movement between
screw (16) and nut (17) being used to move and place
said lever (11) in a locked state upon exhaustion of
said drug in said storage means (4).
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pref erabl vy, sald huf is a resilient biased pro ectlon es the
threads on saif®labtes, noyenent (hetyeen Screw 61 L6), W@c‘i“i‘g ?52729 nor e

obliquely ori ey resed it fred rﬁxelﬁé\@ipudcml mavxeﬁent 6fii dagdrew t han

the other flank |n o] al l.ow sai on t I d y over the

threadgﬁon sai gﬂﬁp 3%%q\ﬁﬁﬁ%ﬁuﬁ#@ﬁ€%$9%%t§%h bg © gfsgﬁ Nfhe opposite
p051t10ns upon exhaustion of said drug in said storage

means (4).

9. Dosage inhalator according to claim 5,
15 characterized in that said screw and nut

mechanism (16,17; 116,117) is provided with a quick
adjustment feature allowing a relative translational
movement between the screw and the nut facilitating the
movement of said indicating means to different

20 positions indicating different amounts of doses.

10. Dosage inhalator according to claim 9,
characterized in that said relative
translational movement is achieved automatically by the

25 means used for filling the inhalator in response to the
number of doses actually being filled.

11. Dosage inhalator according to claim 10,
characterized in that said translational

30 movement is achieved by means of pins having different
lengths acting directly or indirectly upon the screw
and nut mechanism by puéiinq one of the component parts
thereof to a position corresponding to the length of
the pin in question.

35
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5 sald translational movement.
| ongi tudi nal direction in the manner of a ratchet mechani sm Still nore

b1 1 qualy’ or i chvedbPrade dTRaTErdl o BREire ML 1A 8 ) T n order 1o
facilitate sai dcshi di mga movereent jofz saidl piojtdwt dthe mutiicompenent of
l'ongi tudinal di gg¢li @Brew and nut mechanism is in the form of one or
10 several resilient biased projections or tips (17, 117)
engaging the threads on the screw component (16, 116),
one of the flanks of said projections being more
( obliquely oriented relative to the longitudinal
' direction of the screw (16, 116) than the other flank
15 in order to allow said projection(s) or tip(s) to be
slid easily over the threads on the screw in one
longitudinal direction but not in the opposite
longitudinal direction in the manner of a ratchet
mechanism.

20
14. Dosage inhalator according to claim 13,
characterized in that the flanks of the

threads on the screw (26, 116) engaging said obliquely
i oriented flank(s) on said projection(s) slope conically
25 in order to facilitate the said sliding movement of
said projection(s) or tip(s) one said one longitudinal

direction.

15. Dosage inhalator according to any one of claims 13
30 or 14, characterized in that projection(s)
or tip(s) (17, 117) are located on a resilient arm or

lever (20, 120).
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predetermined and reproducible unit doses of said
10 active compound, said carrying means being mounted for
movement between said conduit (3) and said storage
means (4) to position one of said portions (6) in said
conduit (3) whereby said unit dose of said active
compound located at said portion (6) can be dispensed
15 into the conduit, said carrying means being actuated by
means of a maneuvering means (10, 110). The inhalator
further comprises means (20,) for disrupting the
movement of said maneuvering means (10, 110) directly
or indirectly upon exhaustion of said active compound
20 in said storage means (4). In an alternative embodiment
the inhalator comprises means for indicating either the
number of doses remaining in said storage means or the
numbep"ofidoses used, said indicating means comprising
a screw and nut mechanism being rotated by said
e 25 intermittent movement of said carrying means, the
relative movement between the screw (16) and the nut
(17) in said mechanism being caused by said rotation
being used for actuating said indicating means.

—

30 Fig 1.
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Technical field of the invention

The present invention relates to a dosage inhalator

for dispensing to a patient a pharmacologically active
compound or substance suspended in a fluid comprising a
nozzle, a conduit connected to said nozzle, a storage
means adjacent said conduit containing multiple doses
of said active compound to be dispensed, a carrying
means having portions for carrying predetermined and
reproducible unit doses of said active compound, said
carrying means being mounted for movement between said
conduit and said storage means to position one of said
portions in said conduit whereby said unit dose of said
active compound located at said portion can be
dispensed into the conduit said carrying menas being
actuated by means of a maneuvering means.

Background of the invention

Dosage .inhalators of the general type described above
are disclosed for instance in US-A-4,524,769, which is
directed towards a dosing means in a dosage inhalator,
and US-A-4,668,218, which is directed towards a
indicating means indicating the number of doses used or

still remaining in a dosage dispensing means

illustrated in an inhalator. In some cases it may
however be advantageous that the patient is given a
clear and unambiguous indication that the supply of the
pharmacologically active-compound is exhausted. It
further is desirable with an indicating means having a
design which is simple and cheap to manufacture and
thh in a simple way can be set automatically to the
actual number of doses fllled into the dosage
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The present iThesd iamd withenovbjpectesarebadhhevednbal thatnsadkdati on to a

br eat h- act uat ggﬁﬁgg i e nek Lihd _dj | i
US- A- 4524769 Jﬁ’%lr el'l veé%%é%)lI?%“é%a?%%o%ﬁ%‘fé%?ﬂ? {(;‘113 [ glé%%gr?%&und or
subst ance i n aff il mandwvering mgahsbdivedbiyt ovdindirechlyhiupon

speci fi cati ons il SUHUe 5ot WiSid WPEIve cbPBlina $hCsAEQ yéﬁgﬁga' y with

reference to the orientat)jon_of the dosage I nhalators as_i trated and
are not to bd&adst rifedhds |9¢8¢  Hgtion the expression "disrupt" is

used in the sense "to cause to break down", for
instance locking the maneuvering means or allowing the
maneuvering means to rotate freely in one or both
rotational directions. In this way the patient is given
a clear indication that the supply of compound is

exhausted.

A further aspect of said inhalator is the providing of
means for indicating either the number of doses
remaining in said storage means or the number of doses
used, said indicating means comprising a screw and nut
mechanism being rotated by said intermittent movement
of said carrying means, the relative movement between
the screw and the nut in said mechanism being caused by
said rotation being used for actuating said indicating
means. The screw and nut mechanism preferably is
provided with features for a quick adjustment in order
to allow the indicating means to be preset easily to
different numbers of doses.

In a preferred embodiment the relative movement between
the screw and the nut im the screw and nut mechanism is
utilized to disrupt the movement of the maneuvering

neans.
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first enbodliﬁﬁglgioghghawﬁsgﬁtanvgpt|on conprlses a housing 1, a nozzle 2
attached to one en

rot wheel 10
journal | ed tH*¥h g?ﬂ%? %nﬂrSFstﬁgchéﬁgl grfug e hou3|n3%%r|nc udes a
conduit 3 fatheoinhiglatgrambi Bag ai,r therethrough to the nozzle 2 as a
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subst ance aﬁ%“i ro?ﬁ%Q% g ggggﬁ?éﬁaér%ﬁgkgﬁpl%Séfﬁéﬁgctlve conmpound or
subst ance tcambmdtmﬂUU|@thhﬁoﬁﬂhﬁéator-

Detailed description of preferred embodiments of the

invention

The invention will be illustrated below as adapted to a
breath-actuated inhalator intended for administering a
solid pharmacologically active compound in micronized
form of the general kind described in US-A-4,524,769.
The expressions "upper", "lower" etc are only used
below with reference to the orientation of the
inhalator in for instance Fig 1 and are not to be
construed as limiting. As shown in Figs 1 - 3, the
inhalator in a first embodiment comprises a housing 1
on which a nozzle 2 is mounted. The housing contains a
conduit 3 for conducting ambient air through the
housing to the nozzle 2 when the patient inhales
through the_inhalator; The housing further contains a
storage chamber 4 for the micronized compound. The
compound is transferred to the air conduit 3 from the
storage chamber by means of a rotatable disc or
membrane-5 containing conical holes 6. The disc 5 is
mounted on a shaft 7 which is journalled in the housing
1. The under side of the disc 5 is provided with a
ratchet wheel 8 cooperating with a pawl 9 attached to a
rotatable maneuvering wheel 10 journalled onto the
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the wheel 10, and two stops 1n thne rorm oLl projections
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remain stationary. The holes 6 are located in such a

way on the disc that there always will be one or

several holes 6 which will be located (and consequently

will be filled) in the storage chamber 4 at the same

time as one or several filled holes 6 are located in

the air conduit 3 in one end position of the

maneuvering wheel 10. This means that one movement of

the maneuvering wheel 10 from one limit position to the

other and back will ensure that there will be one or

several filled holes 6 in the air conduit 3. When the

patient. inhales through the nozzle 2, air will be

sucked through an air intake 14, through the holes 6 in

the air conduit 3 to the nozzle 2, thus entraining the

micronized compound in the holes 6 into the respiratory

tract of the patient. The nozzle 2 may contain a

deaggregating means 15 deaggregating any agglomerations

that for instance may have formed when the micronized

compound is filled into the holes 6.

When the -inhalator has been used, a movement of the
maneuvering wheel 10 from one end position to the other
and back will, as mentioned above, ensure that a new
dose will be located in the air conduit 3.
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of the threads form an oblique angle with the

the Tirst Probapit@fidd 'Pddie 26e00d PROI EGLLONHErehhohB! GBGler heel 8,

and hence the d are rotate roug an angul a I stance which
corresponds £¥AR¥R QA &helithEereEs hRY ReBPEe HeX pk®Fecti ons 12, 13. Wen

t he nmanoeuveséigediaal1akdly o érted Patktive e OWOOBLHGiEAAIHAIO as to
rove the eVel A [1emNg second oy Lon s Lo the TCS] Gl on 1
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mor e i1 e Poreefa tn il 265, GHOERE el wafL SBETCRET® 10 CTE " of
t he manoeuverousinmheel Ir0 thenmnitial oposbtidér théromahed Daz;k of

the arm 20 extends out from the guide 23. The under

side of the tip 17 is oriented to be generally parallel

to the upper flanks of the threads and the upper side

of the tip 17 is oriented to be generally in parallel

to the lower flank of the threads. This results in that

the arm 20 and the tip 17 can be slid along the screw

in the manner of a ratchet mechanism to any desired

position along the upper part of the screw. The tip

will however move downwards with the rotation of the

screw from any such position. The upper part 18 of the

screw 16 is generally cylindrical, whereas the lower

part 19 is conical in shape. The pitch of the threads

on the cylindrical part 18 of the screw 16 is much

finer than the pitch of the threads on the conical part

1s.

The upper part of the arm 20 is initially bent inwards,
by which means the tip 17 is spring-biased towards the
threads of the screw 16.

When the arm 20 moves downwards in the guide 23, an
increasing length of the arm will be located in the
guide and consequently be bent outwards and fixéd
against the wall of the housing 1, entailing that the
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ensures that TgﬁelSF'eﬁDngf |°Ifl é:é'ehcﬁcé's?‘% lasr eiﬁ (Pcra?\éjad%? ijﬁeh condui %43. When
a patient inwhiieb areoeggagemendz ¥idhP cags 24 |9n fehe ughabt thrlo¥igh an air
intake 14, apdahbrgyolnt Hat@Rmediate cogwheel 26. A rotation of the
disc 5 consequently will result in a rotation of the
screw 16 entailing a downward movement of the arm 20.
The outer side of the arm 20 is provided with a scale
indicating the number of doses still remaining which is
visible through a window in the housing provided with

an index 27.

A visual indication that the supply of the compound is
close to be exhausted can be obtained in that the
window is designed with a length which is sufficient to
allow the screw to be seen above the arm when the arm
comes close to its lower end position. In this case the
screw préferably should be made of brightly colored
material to indicate exhaustion of available doses.

The lower -end 28 of the arm 20 is oriented obliquely
relative to the longitudinal direction of the
inhalator. The guide 23 is located just before the stop
12 limiting the movement of the lever 11, as seen in
the direction of movement of the lever 11 towards the
stop 12. A cut out portion 29 in the lower edge of the
wall of the housing 1 having a width corresponding to
the width of the lever 11 is located adjacent the stop
12 after the stop 12.

Initially, directly after the manufacturing of the
inhalator, the nut or tip 17 is located above the
threads of the screw 16. By this means the function of
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The l1ndicating means. when the device 1is rillea, the
more filled holpepsi® isn phsheantintd anyagehentowikh Rhet hhsemds adfhi ng the

Fospi ratory (TRt nbt patt chie BPed: “iRaNo s BiERRRELEE dlboung Lseq,
nmovenent of1pn;smbtnnm&rt@gbqhéellgd finém She stopage chemdtawr thel back,
provides, as ygiiti-pngd pbove, BuBRYaI8SENRErlEe1APBIEhadement with
the uppermost of the threads and the maximum number of
doses will be visible in the window. Should it be
desirable to £ill a smaller amount of micronized powder
(i.e. a smaller number of doses), the tip 17 is slid
further downwards over the threads, a smaller number of
doses then being indicated in the window. This movement
of the tip 17 can be performed automatically by means
of pins of different lengths which are inserted through
a hole in the upper wall of the housing directly above
the guide 23, this preferably in conjunction with the

filling of the inhalator.

The arm 20 will move downwards at a constant rate in
conjunction with the rotation of the disc 5 as long as
the tip 17 is located on the upper part 18 of the screw
16. When the tip 17 reaches the conical part 19 of the
screw, the downward movement of the tip will accelerate
due to the much coarser pitch of the threads on this
part and the lower end 28 of the arm 20 will move
relatively fast into the path of the lever 11. At its
lowest position (corresponding to an almost exhausted
storage chamber), the lower end 28 of the arm 20 will
function as a slideway for the resilient lever 11 which
by this means is lifted over the stop 12'and'snaps down
into the cut out portion 29 behind the stop 12. The
lever can be locked in either the loading or the
dispensing position of the carrying means depending on
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In this enbodiermisted Renynawzies 2 incl udes a deaggregating means 15 for
deaggregating any aggl onerates, particularly those which formwhen the
active conmpound or substance is filled into the one or npre hol es 6. The

dosage i nhal &roraltenrisdii veommiostiqnent | ofli ke i iepababert &% #haFBatPng the
number of dogeg MENMAHA RRfdkdrite HRfmger SRaPdeEs 4i§OPFDgi §i NBed@ngCrew 16
and a nut 17. -The screw , . .

similar to parts in Figs 1 - 3 differ from the

reference signs relating to Figs 1 - 3 only in that

they are numbered from 100 and upwards. Only the parts

being necessary for the understanding of the

differences between the two embodiments will be

described in connection with Fig 4.

In this embodiment the shaft 107 mounting the rotatable
disc 105 is shaped as a hollow sleeve containing the
screw 116. The threads on the screw 116 have the same
general shape as the threads in the above embodiment
although they may have the same pitch over the entire
length of the screw. The screw 116 will be oriented
upside dowh relative to the screw 16 in Figs 1 - 3, the
sloping flanks of the threads will be facing downwards.

The arm 120 is shaped as a resilient tongue cut
longitudinally in the wall of the sleeve 107 with the
free end facing downwards and carrying the nut means in
the form of a tip 117 projecting into the interior of
the sleeve 107. The tip 117 has the general shape of
the tip 17 in the above embodiment but is also turned
upside down in relation -+to the tip 17. The pitch of the
screw is chosen such that the screw will move downwards
when the disc 105 is rotated by means of the ratchet
mechanism 108, 109.
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16 conpri sestBf @bperiPhriadeatptee-18 and a | ower threaded part 19. The
upper threaded part 18 of the screw 16 is generally clylindrical, whereas

the | t d .1 f th [ ical .. | ition, th

i tch of t helBh SAeRkidd Meahararh: i Ehe BoER1aE R PRE 28Pew 16 1 5 much

finer than t¢arpyiny afscaketshewilsgohhehsuhberrof hremdérdipgr dok®sf the
16. T | 1 : ead 16 f

S 10, OO {0115k L LOSRISBRLADta oy 16 o

obl i que angl e t I ngl tudi nal axrs ew 16." whereas the | ower
flanks 22 oflem@ltptinglk Fnidaclazranrangadeconpthecinside psr sdvedi cul arly

oriented relwdiveot ochdendwaphd udbpal TR Bapf13he;sCreyid8y In this
enbodi nent the nut %z S qugrqéectlon that extends froina resilient arm
connected to t sCrew 116 by means of an intermediate
bar 131 and will consequently move with the

longitudinal movements of the screw 116.

As described above, the screw 116 will move downwards
for each rotational movement of the disc 105. When the
contents of the storage chamber 104 is nearing
exhaustioh, the lower end of the screw 116 will engage
the resilient lever 111 bending the lever downwards.
Since the screw 116 engages the lever relatively close
to the attdachment point thereof, a relatively small
movement of the screw will move the free end of the
lever a comparatively large distance. In the end
position of the screw, corresponding to an almost
exhausted supply of micronized compound, the free end
of the lever will be pushed down in an inner groove 130
in a wall portion of the maneuvering wheel 110, which
means that the maneuvering wheel can be rotated freely
without actuating the rotatable disc 105.

In this way again a clear indication is given that the
inhalator is empty and consequently no longer should be
used.
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pharmacologically active compounds 1in a very slmple way
ﬁO t hat ils Eéi?deﬂﬁb.&hsBﬁpehbedth@rahghﬁd.ql%&sah idhearnaeid wal | of the
ousi ng ef ore.,use o sage i nhal at or ey ,or, Mo of the arm 20
is |ocated oﬁ?%?ﬂégﬁpufhénngagl?g &h %&pﬁgP §§PP &PP & arm 20 i s bent
i nwar ds rendinpalatbradst kghrusted anﬂat@sttm@ethm@adghmr the screw 16.
Wth use of &Qﬁfgaﬁgge%gnna' 3pberaSHbl ALY Hlam0V aheleynandior A

I ncreasing | éen | ocated in the guide 23 and consequently
bent outmard@eﬁﬁﬁlﬁl%Béb&gagn§hl§hérﬁaFﬁIGFIWﬁéYh§&§R%§ Bnde @838 ng t hat
the arm 20 bggogksukhetaaaingly less resilient, wth the consequence that

the nut 17 is held nore and nore fixedly relative to the
As mentioned above, the well-defined rotational
reciprocal movement of the maneuvering means between
two end positions indicate normal movement of said
carrying means in connection with dispensing a unit
dose into said conduit. The device according to the
invention will drastically alter this regqularity of the
movement, either by locking the maneuvering means or by
eliminating one or both of the two end positions of the

maneuvering means.
Possible modifications of the invention

It should be noted that the invention of course can be
modified in many ways within the scope of the appended

claims.

It should for instance be emphasized that, although the
maneuvering means and the éarrying means in the above
preferred embodiments have been illustrated as being
two separate parts, it of course also is conceivable to
design the maneuvering means as an integral part of the
carrying means, e.g. as a knurled portion of the
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screw 16. Theqfftkse s‘?’betho? )%%%Sln%? T?digh%rf.'%%?’édo?otlﬁg ﬁsﬁé%éﬁ“yt par al | el
to the upper ddmrd. dthe Bcale ceriz ©ff cherserkee lecahegdt @p bpper side of

the nut 17 i S-Q0i SR dith DendoNEE Al hdeR26R! tRE hBubhggl Oover flanks of the
threads on the screw 16. Thus, the nut 17 can be slid over the screw 16 in

the manner of a‘ratchet nmechanismto any desired position along the upper
- threaded partandtmdr tges st dddi N chtvss 6f the desage inhalatek, the nut
17 moves downyar de, A, (8 AN e tdoR L €14 A0 LA 8NN ER-B28L" Lo

the respective component in said screw and nut

mechanism in a manner to allow them to be disengaged

from each other in order to permit said translational

movement.
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26.

( tagh glglnghﬁuQEﬁgle doses of said active compound

to"be dispensed, a carrying means (5,105) having
portions (6) for carrying predetermined and
reproducible unit doses of said active compound, said
carrying means (5,105) being mounted for movement
between said conduit (3) and said storage means (4) to
position one of said portions (6) in said conduit (3)
whereby said unit dose of said active compound located
at said portion (6) can be dispensed into the conduit,
said carrying means being actuated by means of a
maneuvering means (10, 110),

characterized in that said inhalator
further compriseé means (20,117) for disrupting the
movement of said maneuvering means (10, 110) directly
or indirectly upon exhaustion of said active compound

in said storage means (4).

2. Dosage inhalator according to claiﬁ 1,
characterized in that said carrying means
(5) is actuated by means of a ratéhet mechanism (8,9)
including a spring-biased pawl (9) and in that the
movement of said ratchet mechanism is limited by means
of a lever (11) being reciprocally'displaceable between
two distinct positions, said means for disrupting the
movement-of said carryirg means placing said lever (11)
in a locked state upon exhaustion of said drug in said

storage means (4).
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(108,109) including a spring-biased pawl (109), in that
5 conseque | Qer [ h 6, er. sing a
downwar d ng%%%p%§§%+é$%eg£r%%;é.gﬁﬁgbﬁ%sﬁgﬁgégﬁﬁénélpﬁélgﬁ%e?ﬁ%ide of the
arm 20 is pkbvited by tmeanpoPht ar 12verhi(shl) sbeilsgbrecipraagl By wi ndow in

the housi ngyisgnseddnsr dovetNdeh tRoPARX¥EIREtWHEEiR186S, e cald hekgs of the
dosage inhal atof, the_arm 20, an ence the pornter 27 i's noved relative to

d h _
the scal e ahtt{hef o besroptyBeethpenararapti ofi faidaredeuveringyal
i ndi cati on ridits t fiee SLIRP| ¥a 08 BeVb¥eupeAPerngust isHbsfared d Aralpse to

exhaustion ;, caiq storage means.

4. Dosage inhalator according to any one of the
preceding claims, ch aracterized in that
said inhalator further comprises means for indicating
the number. of doses remaining in said storage means or
the number of doses used, said indicating means
comprising a screw and nut mechanism (16,17;116,117)

- being rotated by said intermittent movement of said
maneuvering means and/or said carrying means (5,105),
the relative movement between screw and nut caused by
said rotation being used to interrupt the movement of
said maneuvering means (10, 110) after a predetermined

number of rotations.

5. A dosage inhalator for dispensing to a patient a
pharmacologically active compound suspended in a fluid
comprising a nozzle (2), a conduit (3) connected to
said nozzle, a storage means (4) adjacent said conduit
(3) containing multiple doses of said active compound
to be dispensed, a carrying means (5,105) having
portions (6) for carrying predetermined and
reproducible unit doses of said active compound, said
carrying means (5,105) being mounted for intermittent
movement between said conduit (3) and said storage
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the conduit, sald carrying means being actuated by

can be obtained in a h gt ich is sufficient to
all ow t he s&’a&ﬁslé)f{ % %n seen l&%@/ régakfg P\/\m@;h the arm20 is near a
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the arm 20 noves

S at a constant rate on oalono

I n use,

the disc 5

when the nuthumpers ofpdasas Gienaia Uppeint srtddelopase 182BF PEether ew 16.
Wheyhmdes it dbkes used, said indicating means comprising

However,

a screw and nut mechanism (16,17;116,117) being rotated
by said intermittent movement of said carrying means
(5,105), the relative movement between the screw
(16,116) and the nut (17,117) in said mechanism being
caused by said rotation being used for actuating said

indicating means.

6. Dosage inhalator according to claim 5,
characterized in that said relative
movement between screw (16,116) and nut .(17,117) caused
by said rotation is used to disrupt the movement of
said maneuvering means directly or indirectly after a
predetermined number of rotations. .

7. Dosage inhalator according to claim §,
characterized in that said carrying means
(5) is actuated by means of a ratchet mechanism (8,9)
including a spring-biased pawl (9), in that the
movement of said ratchet mechanism is limited by means
of a lever (11) being reciprocally displaceable between
two distinct positions, said relative movement between
screw (16) and nut (17) being used to move and place
said lever (11) in a locked state upon exhaustion of
said drug in said storage means (4).
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t he dosage in tor, the nut ocate rea
of the screwredatiyet moyepept: hetMasd iSsr e &Hkﬁkh%ﬂﬂf?%ﬁmﬂ%h%)aSSOC|ated

c?rmonentﬁ caelhg Lesked hehaie thid kg gritradt HARmGTRRBEersgigAfter the
storage cha lgber (111) from being limited by said two distinct

positions upon exhaustion of said drug in said storage

means (4).

9. Dosage inhalator according to claim 5,
characterized in that said screw and nut
mechanism (16,17; 116,117) is provided with a quick
adjustment feature allowing a relative translational
movement between the screw and the nut facilitating the
movement of said indicating means to different
positions indicating different amounts of doses.

10. Dosage inhalator according to claim 9,
characterized in that said relative
translational movement is achieved automatically by the
means used for filling the inhalator in response to the
number of doses actually being filled.

11. Dosage inhalator according to claim 10,
characterized in that said translational
movement is achieved by means of pins having different
lengths acting directly ©r indirectly upon the screw
and nut mechanism by pushing one of the component parts
thereof to a position corresponding to the length of
the pin in question. '
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can be disengaged from each other in order to allow

has been filled, ,the t, 17 i ush Lnto engagenent with the upper
hasidna? ROTRRERE i

threaded part®B BrERTee 1P & storage chamber 4 is conpletely

filled with active conpound or substance. the nut 17 is nerely pushed
downwar ds i nt-p enaagaeiniMifot hecdPPEiAgstot Bigad o the upper threaded

part 18 of t e screw 16 and the maxi num, nunber of avaj [ abl e doses will be
i ndi cated. 19, owe\vRIS ¥R Sthrag® LharBefhat Ehej MREJCRPPANEN e Ser

ﬁn?u% of alcé_d'di\h? %WL%WH ofiu UhetRABEshi i€. inatheweornuoliepnef odtoses). the
Sorew 16, 3 O TG LOFE oL T EB) B AOSEE  PhErob ol hES! AT catad) Thi s
nmovenent of diymqitig heathbeaderdéorbkd aotewatonpbhgnt (16, 116),

one of the flanks of said projections being more

obliquely oriented relative to the longitudinal

direction of the screw (16, 116) than the other flank

in order to allow said projection(s) or tip(s) to be

slid easily over the threads on the screw in one

longitudinal direction but not in the opposite

longitudinal direction in the manner of a ratchet

mechanism.

14. Dosage inhalator according to claim 13,
characterized in that the flanks of the
threads on the screw (26, 116) engaging said obliquely
oriented flank(s) on said projection(s) slope conically
in order to facilitate the said sliding movement of
said projection(s) or tip(s) one said one longitudinal

direction.

15. Dosage inhalator according to any one of claims 13
or 14, characterized in that projection(s)
or tip(s)- (17, 117) are located on a resilient arm or
lever (20, 120).
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by inserting ABSTRANOT di fferent |ength through a hole in the upper wall of

the housing The invention relates to a dosaée inhalator for
dispensing to a patient a pharmacologically active
combound or substance suspended in a fluid comprising a
nozzle (2), a conduit (3) connected to said nozzle, a
storage means (4) adjacent said conduit (3) containing
multiple doses of said active compound to be dispensed,
a carrying means (5) having portions (6) for carrying
predetermined and reproducible unit doses of said
active compound, said carrying means being mounted for
novement between said conduit (3) and said storage
means (4) to position one of said portions (6) in said
conduit (3) whereby said unit dose of said active
compound located at said portion (6) can be dispensed
into the conduit, said carrying means being actuated by
means of a maneuvering means (10, 110). The inhalator
further comprises means (20,) for disrupting the
movement of said maneuvering means (10, 110) directly
or indirectly upon exhaustion of said active compound
in said storage means (4). |

Fig 1.
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directly above the guide 23. In a preferred enbodi nent the nut 17 is moved

at the sane tine as the storage chanber 4 is filled. The dosage i nhal at or
further conprises ans for disrupting the novenent of the manoeuvering
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the lever 11 which is acted up

e

the lever 11

I mmovably in a cut- out porti he "qut -jout p 29, which has a
wi dt h corresponding to the w T the ljeve [ ted in the | ower
edge of the wall of the hougi adj ace#t b t at y beyond the
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pharmacologically active compound or substance suspended in a fluid.

projection 12. At the | owest position (corresponding to near exhaustion of
the storage chanber 4). the lower end 28 of the arm 20, which is oriented
obl i quel y rbbsagé mhalatorstoff this generat kidd are|disalose fof instancedn U8gk-4524760 avhich

functions as ,a sljde f,o, the resilient, ] ev Th ravi ded

by the |0M6M8WW?MM%% ‘f'i??g“ @ﬁf’?@églﬁ% over the
first proj %amﬁ&wﬂﬁa&nhgmﬂf&mﬁmmwwmeswommwion 29
beyond the first projection 1 It will _be understood tha}t the | ever 11 can

be | ocked eintsesags nhplaton; Mpome cases, ibmay, hgweh s adyagtagss t ¢ he
cut - out  pOr{43Ridngdf th Be biverth Edardil AafHbighdis iddidafibn haCthe fhéiveas in this
enbodi ment . or {ﬁ@r second projection 115‘; I n thlgnway ﬁ{pb% i
compound or substance 1s exhausted. It further is desirable to prowde a dosage inhalator
mthmm&cahng means having ades1gn which is simple and cheap to manufacture and
which can be set automatically to correspond to the actual number of doses filléd into the

dosage inhalator.

Accordingly, the present invention provides a dosage inhalator for dispensing to a patient a
pbarmacologically active compound or substance suspended in a fluid, comprising a
nozzle, a conduit connected to said nozzle, a storage means adjacent said conduit for
storing a plurality of doses of said active compound or substance to be dispensed, a
carrying means baving portions for carrying prcdetermmcd and reproducible unit doses of
said active compound or substance from said storage means to said conduit, said carrying
means being actuated by means of a ratchet mechanism including a spring-biased pawl and
_ mounted for intermittent movement ta deliver one of said portionis to said conduit, whereby
said unit dose of said active compound or substance Jocated at said portion can be
dispensed into said conduit, and a manoeuvering means for actuating said intermittent
movement of said carrying means; characterized in that said dosage inhalator further
comprises means for disrupting the movement of said manoeuvering means directly or
indirectly upon exhaustion of said active compound or substance from said storage means,
said manoeuvering means inélndes a lever which is reciprocally displacee;.blé between two
distinct positions, and operation of said ratchet mechanism is limited by said displacement

of said lever.
REPLACEMENT SHEETS SG
" Description : paged\..é‘.. to paged 3, ’
- Ci : ——
This Sheet Has Been Replac Dri::lsg(s) g:::: - ttz zg:g

i

I

i |o==" rmsepe=




maneuver i ng"’b\ﬂ‘ééﬁ &5 aiear fpdication that the SRty SfiRsive opwRomd F PR Brmound or

subst ance. eghatsed. a cl ear indication that the dosage inhal ator cannot be

used further. A dosage inhalator in accordance vvith a second enbodi nment

of the presgent - vntronrsrll rated ﬁ@é&n order to avoi d

unnecessar?"&’&ﬁ)‘frﬁ’ o s34 o F 5‘°?’ 8% art s of

the dosage pldebsdai 1ever i 4 Idek&d st ol dﬁﬂmﬁ&@ﬁaﬂ&uv&@mww&ar to

those in the above-described enbodi ment will be nunbered correspondingly
ﬁbm said storage means.

In another embodiment said means for disrupting the movement of said manoeuvering
means causes said lever to be able to move freely beyond said two distinct positions upon
exhaustion of said active compound or suBstan_ce from said storage means.

Preferably, said dosage inhalator further comprises means for indicating the number of
doses remaining in said storage means or the number of doses used, said indicating means
comprising a screw and nut mechanism includ_ing a screw and a nut that are moved relative
to one another on intermittent movement of said carrying means, the relative movement of
said screw and said nut being used to actuate said means for disrupting the movement of
said manoeuvering means after a predetermined number of said intermittent movements.

More preferably, smd screw and nut mechanism is provided with a quick adjustment
foature allowmg a realtive translational movcment between said screw and said out whick
produces a corresponding movement of said mdtcatmg means to a position indicatinga
predetermined number of doses present in said éforage means.

Still more preferably, said relative translational movement is achieved automatically by the
means used for filling said dosage inhalator in résponse to thie number of doses actually
being filled.

Yet more preferably, said translational movement is achieved by means of pins of dift'erent
length acting directly or indiréctly upon said screw and nut mechanism by pushing one of
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but from 100dastllogesaidirapsiatipnal pe¥erats er ences in the two embodi nents will
be descri bed In this enbodi nent the shaft 107 to which the rotatable disc
105 is mounted is formed as a hol | ow sl eeve which receives the screw 1 16.

The t hr eaddVesm prefesabily, said nut i§ aresjlient hiased pmejection which engages the threads-on said
screw, one of the flanks of said projection bemg more obliquely oncntfed tela.uve to the

-longituciinal axis of said screw than the other flank in order to allow said projection to slide
easily over the threads on said screw in one longitudinal direction but not in the opposite
| longitudinal direction in the maunner of a ratchet mechanism,

Still more preferabiy. the flanks of the threads on said screw which engage said obliquely
-oriented flank on said projection slope conically in order to facilitate said sliding
movement of said projection in said oné longitudinal direction.

Preferably, said projection is located on a resilient arm.

Preferably said nut includes a plurality of projections.

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 longitudinal section through a dosage inhalator in accordance with a
first embodiment of the present invention, -

" Figure 2 illustrates a part-sectional longitudinal view of the dosage inhalator of Figure 1,

Figure 3 illustrates a diametric section through a lower part of the dosage inhalator of
Figure 1, and

Figure 4 illustrates a longitudinal section through a dosage inhalator in accordance with a
second-ecmbodiment of the present invention.
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entire length of the screw 116. It wil

construed as limiting.

~ As illustrated in Figures 1 to 3, a dosage inhalator in accordance with a first embodiment of
the present invention comprises a housing 1, a nozzle 2 attached to one ¢nd of the housing
landa rotatable manoeuvering wheel 10 jéurnallcd to the-other end of the housing 1.

The housing 1 includes a conduit 3 for conducting ambient air therethrough to the nozzle 2
as a patient inhales, a storage Mhu 4 for storing active compound or substance and a
rotatable disc 5 for transferring the active compound or substance to the conduit 3 from the
storage chamber 4. The disc 5 may be in the form of a mémbrane and includes one or more
' tapered holes 6. The disc 5 is mounted to & shaft 7 which is journalled in the housing 1 and
is provided with cogs 25 at the upper end thereof. The under side of the disc § is provided
with a ratchet wheel 8 which cooperates with a pawl 9 attached to the manocuvering wheel
10. Movement of the manoeuvering wheel 10 relative to the housing 1 is limited by means
~ of alever 11 which is attached to the manoeuvering wheel 10, and first and second
projections 12, 13 which act as stops that extend downwards from the wall of the housing
1. When the manouvering wheel 10 is rotated in one sense so as to move the lever 11 from
the first pro,]cctxon 12 to the second projection 13, the ratchet wheel 8, and hence the disc 5,
are rotated through an angular distance which cori'espoqu to the angular distance between
the projections 12, 13. When the manoeuvering wheel 10 is rotated back in the opposite
sense so as to-move the lever 11 from the second projection 13 to the f.irst projection 12 the
ratchet wheel 8, and hence the disc S, remain stationary. The holes 6 are arranged in the
disc 5 such that one or more holes 6 are located (and consequently filled) at the storage
chamber 4 at the same time as one or more filled holes 6 are located at the conduit 3.
Accordingly, movement of the mano¢uvering wheel 10 from one stop to the other and back
ensures that one or more filled holes 6 are focated at the conduit 3, When a patient inliales
through the nmla 2, air will be sucked through an air intake 14, and through the one or
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al so be noted that the screw 1l 16 is inverted relative to the screw 16 of

the sor ew Hiay SRfemeRTRCHRIR Y incilh R b i LTRY ReclieeitBguiy °C° ©

resilient t@g@uﬁﬁ@{p&ﬁhﬂmy@hﬁwdﬂﬁuﬂfoyn iwhert the activk kompound toh substandetis 107, WI th

the free enﬂ g e ton ue fa g downwards and including a projection
whi ch face %P defines the nut 117. The nut 117 has the
same gener al shape as the nut 17 in the above-descri bed enbodi nent but is

al so inverted relative thereto.
The dosage inhalator further comprises an mdxcatmg means for indicating the number of

dosw remaining in the storage chamber 4 comprising a screw 16 and a2 nut 17. 'I'he screw
16 comprises an upper threaded part 18 and a lower threaded part 19. The upper threaded
part 18 of the screw 16 is generally clylindrical, whereas the lower threaded part 19 of the
screw 16 is conical. In addition, the pitch of the threads on the upper threaded part 18 of
the screw 16 is much finer than the pitch of the threads on the fower threaded part 19 of the
screw 16. The upper flanks 21 of the threads on the screw 16 form an oblique angle with
the longxtuchnal axis of the screw 16, whereas the lower flanks 22 of the threads on the
screw 16 are more or less pexpendr.cularly oriented relative to the longitudinal axis of the
screw 16. In this embodiment the nut 17 is a projection that extends from a resilient arm
20 that is slideably supported in a guide 23 at the inner- wall of the housing 1. Betfore use
of the dosage inhalator, a major part of the arm 20 is located outside of tl;e guide 23 and an
upper part of the arm 20 is bent inwards tending to bias the nut 17 towards the threads on
the screw 16. With use, as the arm 20 moves downwards, an mcreasmg length of the arm
20 is located in the guide 23 and consequently bent outwards and fixed against the wall of
the housing 1, entailing that the arm iO becomc;s increasingly less resilient, with the
consequence that the nut 17 is held more and more fixedly relative to the screw 16. The
under:side of the nut 17 is oriented to be generally. parallel to the upper flanks of the
threads on the screw 16 and the upper side of the nut 17 is oriented to be gcn_erally parallel
to the lower.flanks of the threads on the screw 16, Thus, the nut 17 can be slid over the
screw 16 in the manner of a ratchet mechanism to any desired position along the upper
threaded part 18 of the screw 16. With use of the dosage inhalator, the nut i7 moves’
downwards on rotation of the screw _16 from any such position.-

heet Has Been Replaced

H“\I“ ‘l““ “\l m \“\ | This is the replacement sheet

pate: 4 8 DEC 1997



il LLALNA WATU Uity AW Y MUYy e EWHLIVIAVG RUVY ey & AMWTYY GVae &4 Wl LVLGWLL J.'

The pitch of the threads on the screw 116 is chosen such that the screw 116

hechant sm pPbSIHREEmANER pb2f £ nEfiauenfortyhal Bouabls B Rasdhpalififan ™ 7!
addi tion, i mms,pmmmosmwefmwﬁn the adthetdohipodhddrizabtaeais t he

screw 116 c e pyushed down into the shaft 107 to any desired position
corr espondi ﬁ'ﬁe‘{) %?%’o‘&'t“é‘?‘?rpﬂ@ﬁgnunber of doses. Once set, the screw 1 16

Wil | then nmove downwards fromthat position as the disc 105 is rotated.

The dosage inhalator further comprises an indicating means for indicating the number of
dosw remaining in the storage chamber 4 cbmprising ascrew 16 and anut 17. The screw
16 comprises an upper threaded part 18 and a lower threaded part 19. The upper threaded
part 18 of the screw 16 is generally clylindrical, whereas the lower threaded part 19 of the
screw 16 is conical. In addition, the pitch of the threads on the upper threaded part 18 of
the screw 16 is much finer than the pitch of the threads on the lower threaded part 19 of the
screw 16. The upper flanks 21 of the threads on the screw 16 form an oblique angle with
the longnudmal axis of the screw 16, whereas the lower flanks 22 of the threads on the
screw 16 are more or less perpendicularly oriented relative to the longitudinal axis of the
screw 16. In this embodiment the nut 17 is & projection that extends from a resilient arm
20 that s slideably supported in a guide 23 at the inner-wall of the housing 1. Before use
of the dosage inhalator, a major part of the amm 20 is located outside of the guide 23 and an
upper part of the arm 20 is bent inwards tgnding to bias the nut 17 towards the threads on
the screw 16. With use, as the arm 20 moves downwards, an mcrcasmg length of the arm
20 is located in the guide 23 and consequently bent outwards.and fixed against the wall of
the housing 1, entailing that the arm :;0 becomés increasingly less resilient, with the
conscquence that the nut 17 is held more and more fixedly relative to the screw 16. The
under side of the nut 17 is oriented to be gcncrally. parallel to the upper flanks of the
threads on the screw 16 and the upper side of the aut 17 is oriented to be gen;rally paralie]
to the lower.flanks of the threads on the screw 16, Thus, the nut 17 can be slid over the
screw 16 in the manner of a ratchet mechanism to any desired position along the upper
threaded part 18 of the screw 16, With use of the dosage inhalstor, the nut 17 moves
downwards on rotation of the screw 16 from any such position.-
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t hrough whi Whﬁ@r%deiﬂd&aﬁhg' dly connected to the

screw 116 n | nterconnectl ng el enen nd 1s noved downwardly on
rotation of the di sc 105.

A visual indication that the supply of active compound or substance is close to exhaustion
can be obtained in that the window has a length which is sufficient to allow the screw 16 to
be seen above the arm 20 when the arm 20 is near a lower end position. In this
embodiment the screw 16 is made of brightly coloured material to indicate near exhaustion
of avaliable doses.

In use, the arm 20 moves downwards at a constant rate on rotation of the disc 5 when the
nut 17 is located an the upper threaded part 18 of the screw 16. However, when the nut 17
reaches the lower threaded part 19 of the screw 16, at which'point. the storage chamber 4 is
nearly exhausted of active compound or substance, the arm 20 moves increasingly rapidly
downwardly owing to the much coarser pitch, of the threads on that paxt of the screw 16.

In the manufacture of the dosage inhalator, the nut 17 is located above the threaded parts
18, 19 of the screw 16. In this way the function of the disc 5 and the associated
components can be tested before filling the storage chamber 4. After the storage chamber 4
has been filled, the nut 17 is pushed into engagement with the upper threaded part 18 of the
screw 16. If the storage chamber 4 is completely filled with active compound or substance,
the nut 17 is merely pushed downwards into engagement with the uppen.nost thread of the
upper threaded part 18 of the screw 16'and the maximum number of available doses will be
indicated. If, however, the storage chamber 4 is filied with a lesser amount of active
comi;ound or substance (i.c., a fewer number of doses), the nut 17 is slid further
downwards over the upper threaded part 18 of the screw 16, a lesser number of available
doses then being indicated. This movement of the nut 17 can be performed automatically
by inserting pins of diffcrent length through a holo in the upper wall df the housing 1
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pushed dowchirfibé? 4d§ndafl @khausted of active compound or substance, the nut 17 is located on

the lower threaded part 19 of the screw 16 and the arm 20 moves rapidly doﬁMy on

rotation of the screw 16. At this point the lower end 28 of the arm 20 moves into the path

of the lever 11; the guide 23 being located rotationally immediately before the first

_projection 12. At the lowest position (corresponding to near exhaustion of the storage

chamber 4), the lower end 28 of the arm 20, which is oriented obliquely relative to the

longitudinal axis of the dosage inhalator, functions as a slideway for the resilient lever 11.

The slideway provided by the lower end 28 of the arm 20 causes the lever 11 to be lifted

over the first projection 12 and the lever 11 snaps down into the cut-out portion 29 beyond

the first projection 12. It will be understood that the lever 11 can be locked either on

loading or dispensing depending upon whether the cut-out portion 29 is located adjacent

the first projection 12, as in this embodiment, or the sec_énd projection 13. In this way the

maneuvering wheel 10 becomes locked upon exhaustion of active compound or substance,

giving a-clear indication that the dosage inbalator cauuot be used furilicr.

A dosage inhalator in accordance with a sccond embodiment of the present invention is
illustrated in Figure 4. In order to avoid unnecessary duplication of description, the
reference signs of the parts of the dosage ix.:hala'tor of this embodiment which are the same
or similar to those in the above-described embodiment will be numbered correspondingly
" but from 100 upwards, and only the differences in the two embodiments will be described.

In this embodiment the shaft 107 to which the rotatable disc 105 is mounted is formed as a
hollow sleeve. which receives the screw 116, The threads on thie sccew 116 have the same
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circunferential groove 130 fornmed in a wall portion of the maneuvering
wheel 110. mmsdmboaiuiemhngnﬁmmmwmnoﬂg;ewesﬂdl&ig@mambﬁmmmmfreel y

wi thout act H:a M}P I(HFI thg Itl?ecﬁree end of the tongue facing downwards and including a projection
which faces radially mwardlyanddeﬁnsthenut 117. Thenut 117 has the same general
shape as the nut 17 in the above-descnbed embodiment but is also inverted relative thereto.
The pitch of the threads on the screw 1 16 is chosen such that the screw 116 will move
downwatds when the disc 105 is rotated by means of the ratchet mechamsm provxdcd by
the ratchet wheel 108 and the pawl 109. In addition, in a similar manner to the above-
described embodiment, the screw 116 can be pushed down into the shaft 107 to any desired
position corresponding to a predetermined number of doses. Once set, the screw 116 will
then move downwards from that position as the disc 105 is rotated,

In this embodiment the indicating means comprises a bar 132 which includes a scale that
indicates the number of doses remaining and is slideable in a longitudinal guide 12;3
arranged on the inside of the wall of the housing 101. As in the above-described
embodiment the housing 101 includes a window through which the scale is visible. The
bar 132 is rigidly connected to the screw 116 by an interconnecting element 131 and is

* moved downwardly on rotation of the dise 105.

As described hereinabove, the screw 116 inov&s downwards with each rotational
movement of the disc 105. When the storage ¢hamber 104 is'nearly exhausted of active
compound ar substance, the lower end of the screw 116 engages the resilient lever 111 and
causes the lever 111 to be bent downwards. Sinqe the screw 116 engages the lever 111
near to the attachment point thereof, a relatively small movement of the screw 116 moves
the free end of the lever 111 a comparatively large distance. In the end position of the
serew 116, corresponding o near exhaustion of active compound or substance from the
storage chamber 104, the free end of the lever 111 is pushed down into an inner
circumferential groove 130 formed in & wall portion of the maneuvering wheel 110,
thereby allowing the mancuvering wheel 110 to be rotated freely without aciuating the diso
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whi ch on ong ¢hianAcdiAthe dosage inhalator is exhausted and that the dosage inhalator’ '
consequently cannot be used further. Furhermore, this dosage inbalator is relatively simple

and cheap to manufacture.

Finally, it will be understood that the preseﬁt invention is not limited to the desctibed
embodiments, but can be modified in many different ways within the scope of the
appended claims.

For instance, although the manceuvering wheel 10, 110 and the disc 5, 105 in the above-
described embodiments are separate parts, it is eavisaged that the manoeuvering wheel 10,
110 and the disc 5, 105 could be formed as a single component. For example, the
manoeuvering wheel 10, 110 could be pro'vided as a knurled portion of the disc 5, 105
wiiich extends through a circumferential slot in the housing 1, 101.

- Furthermore, it is envisaged that the scale could be included on either the housing 1, 101 or

one of the arm 20 and the bar 132, with the pointer on the other of the bousing 1, 101 or

.one of the arm 20 and the bar 132.

. Another possible modification of the above-described embodiments is to arrange the
threads on the screw 16, 116 and the nut 17, 117 to allow those parts to be disengaged from

each other in order to permit translational movement.
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means (5; 105) being actuated by means of a ratchet mechanism includmg a spring-
biased pawl (9; 109) and mounted for intermittent movement to deliver one of said
portions (6) to said conduit (3), whereby said unit dose of said active compound or
substance located at said portion (6) can be dispensed into s2id conduit (3), and a
manoeuvering means (10; 110) for acruating said intermittent movement of said
carrying means (5; 105); characterized in that said dosage inhalator further comprises
means for disrupting the movement of said manoeuvering means (10; 110) directly or
-indirectly upon exhaustion of said active compound or substance from said storage
means (4), said manoeuvering means (10; 110) includes a lever (11; 111) thatis
reciprocally displaceable between two distinct positidns, and operation of said ratéhet
mechanism is limited by said displacement of said lever (11; 111).

2. A dosage inhalator according to claim 1, wherein said means for disrupting the
movement of said manoeuvering means (10) places said lever (11) in a locked state
upon exhaustion of said active compound or substance from said storage means (4).

3. A dosage inhalator according to claim 1, whetein said means for disrupting the
movement of said manoeuvering means (110) causes said lever (111) to be able to move
freely beyond said two distinct positions upon exhaustion of said active compound or
substance from said storage means (4).

4. A dosage inhalator according to any of claims 1 to 3, further comprising meaas for
indicating the number of doses remaining in said storage means (4) or the number of
doses used, said indicating means comprising a screw and nut mechanism including a

"serew (16; 116) and a nut (17; 117) that sxe moved relative to one another on
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movement of said indicating means to a position indicating a predetermined number of
doses present in said storage means (4).

6. A dosage inhalator according to claim 5, wherein said relative translational movement is
achieved automatically by the means used for filling said dosage inhalator in response to
the number of doses actually being filled.

.7. A dosage inhalator according to claim 6, wherein said translational movement is g
achieved by means of pins of different length acting dircctly or indirectly upon said
screw and nut mechanism by pushing one of said screw (16; 116) or said aut (17; 117)
thereof to a position corresponding to the length of the pin in question.

8. A dosage inbalator according to any of claims 5 to 7, wherein the threads on said screw
(16; 116) and said nut (17; 117) can be disengaged from each other in order to allow
said translational movement. '

' 9. A dosage inbalator according to claim 8, wherein said nut (17; 117) is a resilient biased
projection which engages the threads on said screw (16; 116), one of the flanks of said
projection being more obliquely oriented felaﬁi;e to the longitudinal axis of said screw
(16; 116) than the other flank in order to allow said projection to slide easily over the
threads on said screw (16; 116) in one longiméinal direction but not in the opposite
longitudinal directior; in the manner of a ratchet mechanism. '

10. A dosage inhalator according to claim 9, wherein the flanks of the threads on said
screw (16; 116) which engage said obhquely oriented flank on said projection slope
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11. A dosage inhalator according to claim 9 or 10, wherein said projection is located on 2

whi ch extend;,;sm%;l rQ/@ goj.cunferential slot in the housing 1, 101.

Furt her nor e, I's envisaged that the scale could be included on either the
housi ng 1, 101 or one of the arm 20 and the bar 132, with the pointer on.

the other % Aggsaggmialat%radcor]d?nlgtgran)(r)gfecl b I?wm?n&cfinutt?ﬁ li)?‘;) 132.

includes a plurality of projections.
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dispensing to a patient a pharmacologically active
compound or substance suspended in a fluid comprising a
nozzle (2), a conduit (3) connected to said nozzle, a
storage means (4) adjacent said conduit (3) containing
multiple doses of said active compound to be dispensed,
a carrying means (5) having portions (6) for carrying
predetermined and reproducible unit doses of said
active compound, said carrying means being mounted for
movement between said conduit (3) and said storage
means (4) to position one of said portions (6) in saiad
conduit (3) whereby said unit dose of said active
compound located at said portion (6) can be dispensed
into the conduit, said carrying means being. actuated by
means of a maneuvering means (10, 110). The inhalator
further comprises means (20,) for disrupting the
movement of said maneuvering means (10, 110) directly
or indirectly upon exhaqStion of said active compound

'in said storage means (4).

Fig 1.
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additionally to be given a clear and unambiguous indication uhat the supply of active

compound orsubstance is exhausted. [t further is desirabie to provide a dosage inhalator
with an indicating means having a design which is simple and cheap to manufacture and

which can be set automatically to correspond to the actual aumbec of doses filled inte the

dosage inhalator.

Accordingly. the present invention provides a dosage inhalator for dispensing to & patient &
pharmacologically active compound or substance suspended in a tluid. comprising a
nozzle. a conduit connected to said nozzle, storage means adjacent said conduit for
storing a plurality of doses of said active compound or substance to be dispensed,

‘carrying means having portions for carrying predetermined and reproducible unit doses of
said active compound or substance from said storage means to said conduit. said carrying
means being actuated by means of a ratchet mechanism including a spring-biased pawl and
mounted for intermittent movement to deliver one of said portions to said conduit. whereby
said unit dose of said active compound or substance located at said portion can be
dispensed into said conduit, and manoeuvering means for actuating said intermirtent

movement of said carrying means: characterized in that said dosage inhalator further
comprises disrupting means for distupting, in the sense to cause to break down, the normal

movement of said manoeuvering means upon exhaustion of said active compound or substance from
said storage means, said manoeuvering means including a lever which in the normal movement is

reciprocally displaceable between two distinct positions, and operation of said ratchet

mechanism is limited by said displacement of said lever.
This is the replacement sheet
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In another embodiment said disrupting means for disrupting the normal
movement of said manoeuvering means causes said lever to be able to
move freely beyond said two distinct positions upon exhaustion of said
active compound or substance from said storage means.

Preferably, said dosage inhalator further comprises indicating means
for indicating the number of doses remaining in said storage means or
the number of doses used, said indicating means comprising a screw and
nut mechanism including a screw and a nut that are moved relative to
one another on intermittent movement of said carrying means, the
relative movement of said screw and said nut being used to actuate said
disrupting means for disrupting the normal movement of said
manoceuvering means after a predetermined number of said intermittent

movements.

More preferably, said screw and nut mechanism is provided with a quick
adjustment feature allowing a relative translational movement between
said screw and said nut which produces a corresponding movement of said
indicating means to a position indicating a predetermined number of
doses present in said storage means.

Still more preferably, said relative translational movement is achieved
automatically by the means used for filling said dosage inhalator in
response to the number of doses actually being filled.

Yet more preferably, said translational movement is achieved by means
of pins of different length acting directly or indirectly upon said
screw and nut mechanism by pushing one of
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(10) places said lever (11) in a locked state upon exhaustion of said
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easily ovér the threads on said screw in one longitudinal direction but not in the opposite

longitudinal direction in the manner of a ratchet mechanism.

Still more preferably, the flanks of the threads on said screw which engage said obliquely
oriented flank on said projection slope conically in order to facilicate said sliding

movement of said projection in said one longitudinal direction.
Preferably, said projection is located on a resilient arm.
Preferably, said nut includes a plurality of projections.

Preferred embodiments of the present invention will now be described hereinbelow by way

of example only with refarence to the accompanying drawings, in which:

Figure | illustrates a longitudinal section through a dosage inhalator in accordance with a

first embodiment of the present invention,
Figure 2 illustrates a part-sectional longitudinal view of the dosage inhalator of Figure 1.

Figure 3 illustrates a diametric section through a lower part of the dosage inhalator of

Figure 1. and

Figure 4 illustrates a longitudinal section through a dosage inhalator in accordance with a

second embodiment of the present invention.
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subst ancaithreferenge ¢ theoriggatineafithe(dsage inhalatorsasdzstopsed aridadratiortodecor di ng
to any of claims to 3, further conprising indicating means for

i ndi cati ﬁ%nsf‘?‘fgdﬁ'h % doses remai ning in said storage neans (4) or
t he nunber of doses used, said indicating means conprising a screw and
nut mechani sm i ncl udi ng a screw (16; 116) and a nut (17; 117) that are
moved r eAatiiluserated inFégures | to 3, a dosage inhalator in accordance with a first embodiment of

the present invention comprises a housing [, a nozzle 2 attached-to one end of the housing

1 and a rotatable manoeuvering wheel 10 journalled to the other end of the housing 1.

The housing 1 includes a conduit 3 for conducting ambient air therethrough to the nozzle 2
as a patient inhales. a storage chamber 4 for storing active compound or substance and a
rotatable disc § for transferring the active compound or substance to the conduit 3 from the
storage chamber 4. The disc $ may be in the form of a membrane and includes one or more
tapered holes 6. The disc § is'mounted to a shaft 7 which is journalled in the housing 1 and
is provided with cogs 25 at the upper end thereof. The under side of the disc § is provided
with a ratchet wheel 8 which cooperates with a pawl 9 attached to the manoeuvering whes!
10. Movement of the manoeuvering wheel 10 relative to the housing 1 is limited by means
of a lever 11 which is attached to the manoeuvering wheel 10, and first and second
projections 12, 13 which act as stops that extend downwards from the wall of the housing
. When the manouvering wheel 10 is rotated in one sense 5o as to move the lever 11 from
the first projeciibn 12 to the second projection 13, the ratchet wheel 8, and hence the disc 5,
are rotated through an angular distance which corresponds to the angular distance between
the projections 12, 13. When the manoeuvering wheel 10 is rotated back in the opposite
sense so as to move the lever L1 from the second projection 13 to the f:lrS[ projection 12 the
ratchet wheel 8. and hence the disc 5. remain stationary. The holes 6 are arranged in the
disc § such that one or more holes 6 are located (and consequently filled) at the storage
chamber 4 at the same time as one or more filled holes 6 are located at the conduir 3.
Accordingly, movement of the manoeuvering wheel 10 from one stop to the other and back
ensures that one or more filled holes 6 are located at the conduit 3. When a patient inhales

through the nozzle 2, air will be sucked through an air intake 14, and through the one or
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anot her qn . . . . :
?n this embodiment the nozzle 2 includes a deaggregating means 15 for deaggregating any

agglomerates, particularly those which form when the active compound or substance is

filled into the one or more holes 6.

The dosage inhalator further comprises an indicating means for indicating the number of
doses remaining in the storage chamber 4 comprising a screw 16 and a nur ! 7. The screw
16 comprises an upper threaded part 18 and a lower threaded part 19. The upper threaded
part (8 of the screw 16 is generally clylindrical, whereas the lowerthreaded part 19 of the
screw 6 is conical. In addition. the pitch of the threads on the upper threaded part 18 of
the screw 16 is much finer than the pitch of the threads on the lower threaded part 19 of the
screw 16. The upper flanks 21 of the threads on the screw 16 form an obiique angle with
the longitudinal axis of the screw 16. whereas the lower flanks 22 of the threads on the
screw |6 are more or less perpendicularly ortented relative to the longitudinal axis of the
screw 14. [n this embodiment the nut 17 is a projection that extends {rom a resilient arm
20 that is slideably supported in a guide 23 at the inner wall of the housing . Before use
of the dosage inhalator. a major part of the arm 20 is located outside of the guide 23 and an
upper part of the arm 20 is beqt inwards tending to bias the nur 17 towards the threads on

‘the screw 16. With use of the dosage inhalator, as the arm 20 moves downwards, an

increasing length of the arm 20 is located in the guide 23 and consequently bent outwards and
fixed against the wall of the housing 1, entailing that the arm 20 becomes increasingly less
resilient, with the consequence that the nut 17 is held more and more fixedly relative to the
screw 16. The under side of the nut 17 is oriented to be generally parallel to the upper flanks
of the threads on the screw 16 and the upper side of the nut 17 is oriented to be generally
parallel to the lower flanks of the threads on the screw 16. Thus, the nut 17 can be slid over
the screw 16 in the manner of a ratchet mechanism to any desired position along the upper
threaded part 18 of the screw 16.. With use of the dosage inhalator, the nut 17 moves

 downwards on rotation of the screw 16 from any such position.
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- 11 - intermttent novement of said carrying neans (5; 105), the
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A visual indication that the supply of active compound or substance is close to exhaustion

can be obtained in that the window has a length which is sufficient to allow the screw 16 w0

be se=n above the arm 20 when the arm 20 is near a lower end position. In this

embodiment the screw 16 is made of brightly coloured marerial to indicate near exhaustion

of avaliable doses.

[n use, the arm 20 moves dov{nwards at 2 constant rate on rotation of the disc 5 when the |
aut 17 is located on the upper threaded part 18 of the screw 16. However, when the aut 17
reaches the lower threaded part 19 ot the screw 16, at which point the storage chamber 4 is
nearly exhausted of active compound or substance, the arm 20 moves increasingly rapidly

downwardly owing to the much coarser pitch of the threads on that part of the screw L6.

In the manufacture of the dosage inhalator. the nut 17 is located above the threaded parts
18, 19 of the screw 16. In this way the function of the disc 5 and the associated
components can be tested before filling the storage chamber 4. Afier the storage chamber 4
has been filled. the nut 17 is pushed into engagement with the upper threaded part 18 of the
screw 16. [f the storage chamber 4 is completely filled with active compound or substance.
the nut 17 is merely pushed downwards into engagement with the uppermost thread of the
upper threaded part 18 of the screw 16 and the maximum number of available doses will be
indicated. [f, however. the storage chamber 4 is filled with a lesser amount of active
compound or substance (i.e., a fewer number of doses), the nut 17 is slid further
downwards over the upper threaded part 18 of the screw 16. a lesser number of available
doses then being indicated. This movement of the nut 17 can be pertformed automatically

by inserting pins of different length through a hole in the upper wall of the housing |
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wherein said relative translational novenment is
rotationally beyond the first projection 12. As mentioned hereinabove. when the storage
chamber 4 is nearly exhausted of active compound or subsrance. the nut 17 is located on
the lower threaded part 19 of the screw 16 and the arm 20 moves rapidly downwardly on
rotation of the screw 16. At this point the lower end 28 of the arm 20 moves into the path
of the lever 1 1: the guide 23 being located rotationally immediately betore the first
projection 12. At the lowest position (corresponding to near exhaustion of the sworage
chamber 4). the lower end 28 of the arm 20, which is oriented obliquely relative to the
longitudinal axis of the dosagé inhalator. functions as a slideway for the resilient lever 11.
The slideway provided by the lower end 28 of the arm 20 causes the lever 11 to be lifted
over the first projection 12 and the lever 11 snaps down into the cut-out portion 29 beyond
the first projection 12. It will be understood that the lever 11 can be locked either on
loading or dispensing depending upon whether the cut-out portion 29 is located adjacent
the first projection 12. as in this embodiment. or the second projection 13. In this way the

"maneuvering wheel 10 becomes locked upon exhaustion of active compound or substance.

giving a clear indication that the dosage inhalator cannot be used further.

A dosage inhalator in accordance with a second embodiment of the present invention is
illustrated in Figure 4. In order to avoid unnecessary duplication of description. the
reference signs of the parts of the dosage inhalator of this embodiment which are the same
or similar to those in the above-described embodiment will be numbered correspondingly

but from 100 upwards. and only the ditferences in the two embodiments will be described.

[n this embodiment the shaft 107 to which the rotatable disc 105 is mounted is formed as a
hollow sleeve which receives the screw 116. The threads on the screw | 16 have the same
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| engt h ofshepeeasghenytr 7gnshe abmye-described embodiment but is also inverted relame thereto.
The pitch of the threads on the screw 116 is chosen such that the screw 116 will move
downwards when the disc 105 is rotated by means of the ratchet mechanism provided by
the ratchet whe2! 108 and the pawl 109. [n addition. in a similar manner to the above-
described embodiment. the screw [ 16 can be pushed down into the shaft 107 0 any desired
position corresponding to a predetermined number of doses. Once set, the screw 116 will

then move downwards from that position as the disc 105 is rotated.

[n this embodiment the indicating means comprises a bar 132 which includes a scale that
indicates the number of doses remaining and is slideable in a longitudinal guide 123
arranged on the insidé of the wall of the housing 101. As in the above-described
embodiment the hoﬁsing 101 includes a window through which the scale is visible. The
bar 132 is rigidly connected to the screw 116 by an interconnecting element 131 and is

moved downwardly on rotation of the disc 105.

As described héreinabove. the screw 116 moves downwards with each rotational
movement of the disc 105. When the storage chamber 104 is nearly exhaustad of active
compound or substance, the lower end of the screw 116 engages the resilient lever 111 and
causes the lever [ 11 to be bent downwards. Since the screw 116 engages the lever 111
near to the attachment point thereof. a relatively small movement of the screw 116 moves

_ the tree end of the lever 111 a comparam ely large distance. In the end position ot the
screw 116. corresponding to near exhaustion of active compound or substance from the
storage chamber 104, the free end of'the lever 111 is pushed down into an inner
circumterential groove 130 tormed in a wall portion of the maneuvering wheel 110.

thereby allowing the maneuvering wheel 110 to be rotated freely without actuating the disc
This is the replacement sheet
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(17; 117) is a resilient biased

consequently cannot be used further. Furhermore, this dosage inhalator is relatively simple

and cheap to manufacture.

Finally, it will be understood that the present invention is not limited to the described
embodiments. but can be modified in many different ways within the scope of the

appended claims.

For instance, although the mapoeuvering wheel 10, 110 and the disc §, 105 in the above-
described embodiments are separate parts. it is envisaged that the manoeuvering wheel 10,
110 and the disc 5, 105 could be formed as a single component. For example. the
manoeuvering wheel 10, 110 could be provided as a knurled portion of the disc §, 103

which extends through a circumferential siot in the housing 1, 101.

Furthermore, it is envisaged that the scale could be included on either the housing 1, 101 or
one ot the arm 20 and the bar 132, with the pointer on the other of the housing 1, 101 or

one of the arm 20 and the bar 132.

Another possible modification of the above-described embodiments is to arrange the
threads on the screw 16, 116 and the nut 17, 117 to allow those parts to be disengaged from

each other in order to permit translational movement.
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said unit dose of said active compound or substance located at said
portion (6) can be dispensed into said conduit (3), and manoeuvering
means (10; 110) for actuating said intermittent movement of said
carrying means (5; 105); characterized in that said dosage inhalator
further comprises means for disrupting, in the sense to cause to
breakdown, the norma} movement of said manoeuvering means (10; 110)

upon exhaustion of said active compound or substance from said
storage means (4), =aid manoeuvering means (10; 110) includes a
lever (11; 111) which in the normal movement is reciprocally
displaceable between two distinct positions, and operation of said
ratchet mechanism is limited by said displacement of said lever (11;
111).

2. A dosage inhalator according to claim 1, wherein said disrupting
means for disrupting the normal movement of said manoeuvering means
(10) places said lever (11) in a locked state upon exhaustion of
said active compound or substance from said storage means (4).

3. A dosage inhalator according to claim 1, wherein said disrupting
means for disrupting the normal movement of said manoeuvering means
(110) causes said lever (111) to be able to move freely beyond said
two distinct positions upon exhaustion of said active compound or

substance from said storage means (4).

4. A dosage inhalator according to any of claims 1 to 3, further
comprising indicating means for indicating the number of doses
remaining in said storage means (4) or the number of doses used,
said indicating means comprising a screw and nut mechanism including
a screw (16; 116) and a nut (17; 117) that are moved relative to one

another on
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provided with a quick adjustment feature allowing a relative translational movement
between szid screw (16; 116) and said nut (17; 117) which produces a corresponding
movement of said indicating means to a position indicating a predetermined number of

doses present in said storage means (4).

6. A dosage inhalator according to claim 3, wherein said relative translational movement is
achieved automatically by the means used for filling said dosage inhalator in response to

the number of doses actually being filled.

7. A dosage inhalator according to claim 6, wherein said wanslational movement is
achieved by means of pins of different length acting directly or indirectly upon said
screw and nut mechanism by pushing one of said screw (16; 116) or said aut (17; 117)

thereof t0 a position corresponding to the length of the pin in question.

8. A dosage inhalator according to any of claims 5 to 7, wherein the threads on said screw
" (16; 116) and said nut (17; 117) can be disengaged from each other in order to allow

said translational movement.

9. A dosage inhalator according to claim 8, wherein said aut (17; 117) is a resilient biased
projection which engages the threads on said screw (16; 116), one of the flanks of said
projection being more obliquely oriented relative to the longitudinal axis of said screw
(16; 116) than the other flank in order to allow said projection to slide easily over the
threads on said screw (16: 116) in one longitudinal direction but not in the opposite

longitudinal direction in the manner of a ratchet mechanism.

10. A dosage inhalator according to claim 9, wherein the flanks ot the threads on said
screw (16; 116) which engage said obliquely oriented tlank on said projection slope
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11. A dosage innalator according to claim > or 1V, wherein said projection 1s tocated on a

12 CORLiddnk dnrlel to facilitate said sliding novenent of said
projection In gaXxgle’ 4 | ongi tudi nal direction. 11. A dosage inhal ator
according to claim9 or 10, wherein said projection is |ocated on a

12. A dosage inhalator according to any of claims 9 to 11, wherein said nut (17; 117)

includes a plurality-of projections.
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'resiliem:eﬁBﬁTEKEleo). ~12. A dosage inhal ator according to any of
clainms 9 tope LnydiPEFoM S&1888 61 adddde inhdNdHlefoR plurality of

proj ections. - ]
dispensing to a patient a pharmacologically active

compound or substance suspended in a fluid comprising a
nozzle (2), a conduit (3) connected to said nozzle, a
storage means (4) adjacent said conduit (3) containing
multiple doses of said active compound to be dispensed,
a carrying means (5) having portions (6) for carrying
predetermined and reproducible unit doses of said
active compound, said carrying means being mounted for
novement between said conduit (3) and said storage
means (4) to position one of said portions (6) in said
conduit (3) whereby said unit dose of said active
compound located at said portion (6) can be dispensed
into the conduit, said carrying means being. actuated by
means of a maneuvering meaﬁs (10, 110). The inhalator
further comﬁrises means (20,) for disrupting the
novement of said maneuvering means (10, 110) directly
or indirectly upon ekha@btion of said active compound
in said storage means (4).

Fig 1.
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