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Two-chamber cartridge for propellant-free
~metering aerosols

The present invention relates to a two-chamber cartridge
for liquids, particularly for drug formulations for use
in propellant-free metering aerosols.

International Patent Application W091/14468 "Atomizing
Device and Methods" describes a device for propellant-
free administration of a metered quantity of a liquid
pharmaceutical composition for use by inhalation. A
further developed embodiment is described, for example,
in PCT/EP96/04351. For applications of this kind it is
required to package the solutions containing the active
substance into containers in such a way as to include
only tiny residues of air and gas. Gas bubbles would
lead to uncertainty in the accurate metering of the
active substance. Containers of this kind are disclosed
for example in International Patent Application
PCT/EP95/03183. The containers described therein are
particularly suitable for those pharmaceutical
compositions which can be stored for lengthy periods in
the form of an agueous or ethanolic solution. For
active substances which decompose in their solutions
after only a few months there have not hitherto been any
suitable containers which would allow commercial use of
such sensitive preparations in propellant-free metering
aerosols.

The invention now relates to a cartridge which has two
chambers for separate storage of active substance and
solvent. The cartridge is constructed so that, when the



;reqw Ted to package the solutions containi.ng the active subst ance
into containers in such a way as to include 20 only tiny residues of air
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separate storage of active substance and solvent. The
active substance may be present in the chamber as a
powder, granules or in the form of a tablet. Similarly,

10 pharmacologically acceptable excipients may be present.
Generally, those galenic formulations which ensure ease
of solution of the active substance in the solvent are
preferred. In the case of tablets, excipients which
bring about better dissolution of the tablet may be

15 added. Similarly excipients may be added which increase
the stability of the active substances. ' In many cases,
the active substance may also be present in the chamber
in dissolved form if the active substance is stable in
the solvent aﬁd the solvent is miscible with the solvent

20 in the other chamber, hereinafter also referred to as

container.

The invention is hereinafter explained in more detail
with reference to some specific embodiments by way of

25 . example.

Figure 1 shows an axial section along the longitudinal

axis of the cartridge (1) in accordance with the

invention with the chamber (2) for receiving the active
30 substance, the chamber (2) being an integral part of the

closure cap (3).

Figure 2 shows another embodiment of the closure cap (3)
_ with chamber (2) when the cartridge is in its closed
35 state, the container (4) being merely indicated.

Figures 3a to 3c¢ show further embodiments of the closure



m2- L , .cartridge is inserted in a device for producing the

aerosol:, the chanber containing the active substance is pi erced by
nmeans of a cannula, with the result that the active substance cones
into contact with the solvent and 5 i s dissolved. The storage tine of
t he pharmaceuti cal preparation can be extended significantly by the
separate storage of active substance and sol vent. The active
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chanber, hereinafter also referred to as cont ai ner. The

I nvention is hereinafter explained in ' '

some specific Faepne rperﬁlg)v{ﬁe % %qrtrl gl’ee ?f;[ a:li.rll accordgtmngzg ‘I"ngﬁl’ %pl%e to
10 invention consisting of a container (4) and a closure

cap (3). The closure cap has a device (5) - in this
case in the form of an immersed connector - through
which some of the contents of the container (4) are
displaced during the closure process and the container

15 is filled with virtually no air bubbles. An internal
encircling bead (6) on the lower edge of the closure cap
(3) engages underneath a cylindrical ring (7) running
around the outside of the neck of the container in the
closed position. In the closed position the gap between

20 the flat part of the closure cap (3) and the upper edge
of the neck of the container, which may optionally have
an encircling rib (10) to improve the seal, is filled by
a sealing ring (11) and in this way the interior of the
container (3) is sealed off. The internal diameter of

25 - the sealing ring (11) is appropriately such that it fits
tightly against the connector (5). The vent opening or
opening(s) (8) may also be located at other points on
the outside of the cap, e.g. on the side in the

cylindrical part of the cap.

30
In another embodiment (Fig. 2a) the closure cap (3) is
closed off by a sleeve (20) made of aluminium which is
crimped in position. The sleeve (20) is constructed so
as to have a central opening (21) for the insertion of
35 the cannula (22). This opening may be closed off by a

septum as a protection against dust and other
contaminants. This closure technique is known, for



25 .. .eXampl e. , Figure 1 shows.an axial section along the

ongi t udi nal axis of the cartridge (1) in accordance with the

i nvention with the chanber (2) for receiving the active 30 subst ance,

t he chanber (2) being an integral part of the closure cap (3).

Figure 2 shows anot her enbodi nent of the-céosure cap (3) wi t h chanber
(2) when the cartridge is in its closed 35 state, the container (4)
heing nmerely idiginlled.in inject FbAUABBodRek0 3C show further enbodi ments
of the closure - 3- cap (3)

I n accordance with the invention with chanber
g In one particular embodiment the container (4) contains

a collapsible internal container (4a) of flexible
5 material. The internal container may, in a preferred
embodiment, be fixed to the lower part of the container

(4) by a device (12).

The chamber (2) is located in the lower part of the

10 connector (5), the chamber being closed off to the
outside by means of a partition, e.g. in the form of a
septum (13), and to the interior of the container (4b)
by means of a partition, e.g. in the form of a film
(14). The septum (13) and film (14) are made from a

15 material which can easily be pierced by a cannula having
a pointed or rounded tip. The septum (13) is preferably
made ‘'of a material which seals the interior (4b) off to
the outside even when the cannula has pierced it.
Usually, the partitions consist of thin plastics or

20 aluminium foil. In one embodiment the septum (13) may
have frangible points where it is connected to the side
wall of the connector (5), so that when the partition is
pierced it tears open at the frangible points.
Preferably, the film (14) is in the form of a welded-on

25 diffusion-tight sealing film which tears when pierced
and allows the active substance t6 enter the interior
(4b) of the container. The frangible points may also be
provided in the region of the lower side wall of the
connector (5) so that the lower part of the side wall of

30 the connector is also torn away.

The position of the partition (13) may vary within wide
areas of the interior of the comnector (5), but it is
preferably arranged in accordance with the quantity of

35 active substance (16) so that the interior formed by the
two partitions (15) and (16) contains, in addition to
the powder, the least possible amount of gas (air) .
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Figure 4 shows a section along the longitudinal axis of 5

“an enbodi ment of the closure cap in accordance with the I nvention, in
whi ch the chanber (2) contains a mnitablet (16a) as its supply of
active substance. Figure 1 shows the cartridge (1) in accordance
with the 10 i nvention consisting of a.cgntainer (4) and a closure

cap (3). The closure cap has a device (5 - inthis case in the form
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the upper part of the container (4). As already

described, the vent openings may alternatively be
provided on the closure cap. The chamber (2) for
holding the active substance is arranged separately in
the lower part of the connector (5). Instead of a
pierceable partition (14), frangible points (18) may be
provided so that, as the partition (13) is pierced the
chamber is torn away at the frangible points (18) by
pressure on the partition (14). In this embodiment, the
partition (14) may be constructed as the base of the

connector (5).

Figures 3b, 3¢ show other embodiments regarding the
construction of the immersed connector (5) and the guide
(17) for the cannula for withdrawing the liquid.

Figure 3b shows an embodiment in which the guide (17)
merges into a press fit (19). The press fit is
designed, in terms of diameter and length, so that on
the one hand the resistance for pushing the cannula
through is kept to a minimum and, on the other hand, a
sufficient seal is achieved between the connector and

the cannula.

Fig. 3c shows an embodiment with an elastic O-ring seal
(20) between the connector and the piercing cannula (not
shown in the drawing). The device which prevents the O-
ring from accidentally becoming detached is not shown.



the outside of the cap, e.g. on the side in the cylindrical part of
the cap. 30 I n anot her enbodi nent (Fig. 2a) the closure cap (3) is

cl osed of f by a sleeve (20) made of alum niumwhich is crinped in
position. The sleeve (20) is constructed so . as to have a central
opening (21) for the insertion of 35 the cannula (22). This opening may
be cl osed off by a septum as a protection agai nst dust and ot her

cont am nants. A@I&&M%ep1§§hnsﬁusna835nome fLSGver end of the
- 4- exanple, in injection a I n_one particul ar

embodi ment theure'aﬁﬁ%%e@rmcegﬁt‘a% the pagtipirgpdill) e™BNt er nal
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(4) by a devuﬁ?%%ﬁ% MendCaki& e Connec
5 easier for the partition to be p1erced with a "blunt"

cannula the end face of which is perpendicular to the
axis of the cannula. The advantages of a "blunt" as
against a "sharp pointed" cannula are the small risk of
injury to the user, the reduced machining work required

10 to produce the end face of the cannula and the reduced
risk of particle abrasion on the wall of the connector
as the cannula is inserted.

As shown in Figure 4, which corresponds largely to
15 Figure 3a, the chamber (2) contains the active substance
in the form of a small tablet. Compared with a powdered
active substance, the active substance in the form of
the minitablet according to the invention is
substantially easier to introduce into the chamber (2),
20 and also a tablet has advantages when the septum (13) is
pierced by a cannula and subsequently the tablet (21) is
pushed through the foil (14). On the one hand, this
ensures that the relatively hard tablet does not block
the cannula, and on the other hand it ensures that the
25 fulllamount of active substance from the chambér enters
the container (4). With the highly effective drugs
commonly used in metering aerosols nowadays, a precisely
.metered solution of active substance is absolutely
necessary for purposes of drug safety. Moreover, if the
30 chamber (2) is filled with a tablet, the sealing surface
is not qontaminated with dust, as would be the case if
it were filled with powder.

The tablet in accordance with the invention has a

35 diameter of between 2 and 3 mm, preferably between 2.2
and 2.3 mm, and is between 1.8 and 3.5 mm long. The
tablet in accordance with the invention has a



The. chanber. (2) is located in the |ower part of the 10 connector (5), the

'phanber~being cl osed off to the out side by neans of a partition, e.g.
in the formof a septum (13), and to the interior of the container
(4b) by neans of a partition, e.g. inthe formof a film (14).
The septum (13) and film (14) are nade froma 15 material which can
easily ?isfierced by a cannul a havi ng - a pointed or rounded tip. The
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The tablets in accordance with the invention consist of
the active substance and conventional tableting
excipients. Preferred active substances are those which
can be used in low doses, e.g. up to 100 micrograms of
15 active substance per single dose. These include, for
example, atrovent, anticholinergics, PB-
sympaticomimetics, e.g. formoterol. The preferred
excipients are lactose (200 mesh), glucose (200 mesh)
and shape separating agents.
20
The container in accordance with the invention has a
solvent volume of 4 ml, so that 0.5% solutions of active
substance can be produced with a minitablet weighing
20 mg. The solvents are preferably water or ethanol or
25 ‘mixtures thereof. Other physiologically acceptable

solvents are also suitable.

For removing liquid from the cartridge (1) in accordance
with the invention, the partitions (13 and 14) are

30 pierced with a cannula. Preferred embodiments are those
wherein the container (4) has a readily deformable inner
bag (4a) and the end of the cannula is located half way
up the container when the liquid is drawn off. 1In this
case, air bubbles have the least disruptive effect.

35 Preferably, the minitablet (16a) in accordance with the

 invention is used as the supply of active substance.



iprefebably-arranged I n accordance with the quantity of 35 active

substance (16) so that the interior formed by the two partitions (15)
and (16) contains, in addition to t he powder, the | east possible
anount of gas (air). -5

Figure 2 also shows an axial section through-the neck of a contai ner
with a closure cap (3) fitted thereon, the chanber (2) being of
different confii@diner ahd &lOdife 38asNaNe ééﬁébﬁilgnﬁaébnéﬁt of the
cl osure cap according to the 1nvention, in"which the interior of the

i mrer sed conn@dAGLLCS cortiRcR tidie shigaid prekagadghhgeein is (17) for a
cannul a f.?g )dwqwuwlqr% iéi@_bmpiireééﬁﬁr@, the s?é@é:ﬁn?fl osheagfert aﬁd\(/iglt A
openi ngs are provided in t he. upper. part _of t cont af ner .
Frendy. | WD G B de BEEHTESY SPEErREPTocry bos
provi dedson t Adgulick wxpaoais ifheclehardpan. ( 2itidlarly, when the liquid
is drawn off, the walls of the container must yield or
collapse sufficiently. The partition generally consists
of a thin plastics film. Preferably, the partition (14)

consists of a thin coated aluminium which is sealed. .

10
Containers of this kind as well as the closure cap may
be produced using the suitable plastics, e.g.
polyethylene or preferably polypropylene, available to
those skilled in the art.

15

The cartridge in accordance with the invention which is
for drug formulations for an inhaler should have a long
shelf life. For this reason it is necessary that the
- solvent cannot diffuse out of the interior (4a) of the
20 container into the chamber (2) containing the active
substance before use. In addition to having a
sufficiently thick-walled chamber, an aluminium coating
may also be applied to the outer or inner surfaces of
the chamber (2). It should be emphasised that the
25 insertion of the cartridge with the chamber (2) in the
inhaler does not require any further manual strength on
the part of the patient than the insertion of a
conventional cartridge.



_hol d| ng ‘the active substance is arranged separately in the | ower part
of the tonnector (5). Instead of a 15 pi erceabl e partition (14),

frangi bl e points (1 vided so that, as the partition (13)

is pierced the MMTIHIIWWJIWEmy at the frangible points (18) by
f]nn T 1 14

pressure on the partitidn (t14Y. tn this en@odln's{ lSrSﬂfﬁ' HAS %ﬁt&ltlon (14)

may be constructed as the base of the 20 con eB'l Fi gures
3b, 3c show ot her embodi ments regar di ng gy confEPLAGEDON of {t he
i mer sed connector (5) and the guide gf‘l?) for—the cannul a for

wi thdrawing the liquid. 25 Figure 3b shows an enbodi ment in which the
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connect or and C o] wth
an elastic O-rl néjlsaeéa%beég Ll%éosh% ?c\)/\réteen ‘tl'%eogo%%gc négjﬁlgg?hggg?g ci ng
cannul a (not closumh®ap i @) his druslied)onthetievieek vof chher eonhasneire 0-
ring from accidgnt dHarLAac d6H 0t AN ke NCloSiPMcap (3) contains

at least one chamber (2), the chamber (2) being sealed

10 off from the outside and from the interior of the
container (4) by two pierceable partitions (13) and
(14).
2. Cartridge according to claim 1, characterised in
15 that the chamber (2) contains a pharmaceutical
composition.
3. Cartridge according to claim 2, characterised in

that the container (4) contains a solvent.

20 |
4. Cartridge according to claims 1 to 3, characterised
in that the chamber (2) contains an active substance
which is suitable for administration by inhalation.

25 5. Cartridge according to claims 1 to 4, characterised
in that the active substance is present in the form of a
tablet.

6. Cartridge according to one of the preceding claims,
30 characterised in that the partition of the chamber (2)

to the outside is constructed as a septum (13) and the

partition to the inner container is constructed as a

sealing film (14).

35 - 7. Cartridge according to one of claims 1 to 6,
characterised in that the chamber (2) has frangible
points at its points of connectlon to the connector (5),

Sheet Has Been Re 1aced

i



,-6-‘ As shownP+n—E+gs——3b—aﬂd~Sc the lower end of the I mer sed
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a "blunt” cannul a the end face of-whPch is per pendi cul ar to the
axis of the cannula. The advantages of a "blunt" as agai nst a "sharp

poi nted" cann@cathes miens e sephumi(13) is pderced ou lﬁ'%re e

reduced machi piag erﬁ&dberxeqw)r qthel Qat tdd H¥RHIGR e arhrgidael the
cannul a and the reduced risk of particle abrasion on the wall of the
connect or pPoigds-he cannula is inserted. As shown in Figure 4,

whi ch corresponds largely to 15 Figure 3a, the chanber (2) contains the
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free metering aerosols 1n Wthh a device (5) is provided

which displaces some of the contents of the container
whilst it is being pushed onto the neck of a container,
characterised in that the device (connector) (5)

10 contains at least one chamber (2) which is sealed off
from the outside and from the interior of the container
(4) by two pierceable partitions (13) and (14).

9. Closure cap according to claim 8, characterised in
15 ‘that the chamber (2) contains an active substance
suitable for administration by inhalation.

10. Closure cap according to claim 8 or 9,
characterised in that the active substance is present in
20 the form of a tablet. '

11. Closure cap according to one of the preceding
claims, characterised in that the partition separating
the chamber (2) from the outside is in the form of a
25 septum (13) and the partitibn from the internal '
container is constructed as a sealing f£ilm (14).

12. Closure cap according to one of claims 8 to 10,
characterised in that the chamber (2) has frangible

30 points at its points of connection to the connector (5),
so that when the septum (13) is pierced by pressure on
the chamber (2) the latter tears at the frangible
points.

35 13. Closure cap according to one of the preceding
claims, characterised in that the septum is made from a
resilient material so that, even after the interior of
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the mnitabl et accordimgto theTnivention:is substantially easier to

“introduce into the and al so a tablet has advant ages when
the septum (13) is ! ﬂH a cannul a and E ir'abl et
(21) is pushe oil (14). On the|one h Aétﬁ

ensures that the relatlvely hard tablet-ddﬁb-ﬂot bllack e_canhul a,
and on the other hand it ensures that the 25 full anmount of active
subst ance fronthreconsaiaerchasr been piergedcbift Ahgecapmplavy dk €Fe highly

effective druggealed o2 MFRBIY tueCeutBidBLering aerosols nowadays, a

precisely nmetered sol ution of active substance is absolutely
necessary for purposes of drug safety. Mreover, if the 30 chanber (2)
is filled withia tapliettabhetsasl ahgas:witreceubstances cagirie@ntam nated with

dust, as would be t owder.. The
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3.5 mmlong. TaG: s ona11lABhSlmbaRod662A3158 abickBe b ! eyz%%mt@as a

15. Minitablet according to claim 13, characterised in
10  that it is between 2 and 3 mm in diameter and between
1.0 and 4.0 mm long.

16. Minitablet according to one of claims 13 and 14,
characterised in that it has a hardness of between 2 and
15 10 N/mm?.

17. Minitablet according to one of claims 13 to 15 for
preparing a solution of active substance.



-7-" """ " " “conpressive strength of between 2 and 10 N m®. The

bbnpreséive strength is measured by clanping the tabl et bet ween fl at
surfaces and increasing the force until the tabl et breaks up. The
tablets were clanped in such a 5 way as to cone into contact with the
flat surfaces al ong two generatricegz(not with the top and bottom
surfaces). The conpressive strength is the force divided by the
cross-sectional area (dianeter times length of the cylindri cal
tablet). 10 The tablets in accordapce with the invention consist of
the active substance and conventional PREEERPKg excipients. Preferred
active substances are those which can be used in | ow doses, e.g. upto

100 m crogra f s Ct 1V e_ per_ si dose..  These_i ncl ude,
f or exa%h%, léﬁ'reor%/en%% Igenf‘_’l%g%%ﬁjﬁglear’ g?%%?éﬂ%éﬁ?f-cartrlgge for

synpat i com nedmyg formpulafrionerfor Miwpelldint rExee inhakersients are

| act ose (200 nesh), glucose (200 nesh) and shape separating agents. 20
The contai ner in accordance with the invention has a sol vent vol unme of
4 m, so that 0.5% solutions of active subst ance can be produced with
a mnitabl et weighing 20 ng. The solvents are preferably water or

et hanol or '



25 . mixtures thereof. Cther physioLogicaIIy accept abl e solvents are

"al so suitable. For removing liquid fromthe cartridge (1) in
‘accordance with the invention, the partitions (13 and 14) are 30
pierced with a cannula. Preferred enbodinents are those ~  wherein the
container (4) has a readily deformabl e inner bag (4a) and the end of
the cannula is |located half way up the container when the liquidis
drawn off. In this case, air bubbles have the | east disruptive effect.

35 Preferably, the mnitablet (16a) in accordance with the
I nvention is used as the supply of active substance.

- 8- The container and closure cap are generally made of
pl astics. Since the liquid packaged therein is virtual ly
i nconpressi ble, the system of container and cl osure cap nust be

sufficiently deformable as the
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5 ;.quuid exﬁands inthe warm Sinilarly, when the liquid is drawn

‘off, the walls of the container nust yield or col | apse sufficiently.
The partition generally consists of athin plastics film Preferably,
the partition (14) . consists of a thin coated al um ni um which is
seal-ed. 10 Containers of this kind as well as the closure cap may

be produced using the suitable plastics, e.g. pol yet hyl ene or

pref erably pol ypropyl ene, available to those skilled in the art. 15
The cartridge in accordance with the invention which is for drug
fornmul ations for an inhaler should have a | ong shelf life. For this
reason it is necessary that the sol vent cannot diffuse out of the
interior (4a) of the 20 contafner in8o the chamber (2) containing the
active substance before yse. In afiditllon to havi ng a

sufficiently thick-wgth T7aLFpi um coat i ng may al so be
applied to the outer AT CERA the chanmber (2). It should

he cartridge with the chanber
gy further manual strength on
f a conventi onal

be enphasi sed thf ;i
(2) in the I nhg Ay Q
the part of the pefi g

cartridge.
8
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-9-. ' Clainms 1. Cartridge for

‘propel lant-free metering aerosols consisting of a containers (4) wth

‘cl osure cap (3) for holding liquids, conprising a) an internal encircling
bead (6) on the | ower edge of the closure cap (3) that engages underneath a
cylindrical ring (7) running around the neck of the container (4) in the

cl osure position and b) a device (5) provided at the closure cap (3) which
di spl ace sonme of the contents of the container as the closure cap (3) is
pushed onto the neck of the container (4), characterised in that device (5)
contains at | east one chanber (2), that is sealed off fromthe outside and
fromthe interior of the container (4) by two pierceable partitions (13)
and (14). 2. Cartridge_according to claimA—~characterised in that the

chanber (2) contains a Ceutical |eOgyo i on. 3. Cartridge
according to claim 2y] [i'sed I© he flontai ner (4) contains a

sol vent .
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. N . »
4. «Cartri'dge according to clainms 1 to 3,. characterised in that the
chanber+(2) contains an active substance which is suitable for

&dmi ni stration by inhal ation. 5. Cartridge according to clains 1 to 4,
characterised in that the active substance is present in the formof a
t abl-et. 6. Cartridge according to one of the preceding clains,

characterised in that the partition of the chanber (2) to the outside is
constructed as a septum (13) and the partition to the inner container is
donstructed as a sealing film(14). 7. Cartridge according to one of
clainms 1 to 6, characteriseﬁ in that the chanber (2) has frangi ble points
at its points of connectionto the conn Q{or (5),
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- 10 - so that when the septum (13) is pie ceé by_pressure on the char%g$q6'o
(2) the latter tears at the frangible points. ;8. REW\IT

cont ai ners (4)(!" Iu ree netering aeros n
i nternal enci rI ﬂlunﬂﬂml Ml the | ower edge ofjthe closure cap} (3) that
engages undernehattfe & clcltndrical ring (7) runni hg| albR@CTE W9¥nelc

container (4) in the closure position_b)y a device|(g)_provided at
closure cap (3) which displace some of the contenfs of the contal ngr as the
closure cap (3) is pushed onto the negk,gfthe col cterised
in that device (5) contains at |east one chamber (2) , that is sealed of f
fromthe outside and formthe interior of the container (4) by

pi er ceabl e par t iG4ruisige faFropelnt-frag me@ring a@rosslamsmngai@mout&r@t(@ withi m 8,
oo A % ?%#9 4P 3) fon Lding Rk, Courpiks T2 20 o tor ding Lo cl aim 8 or
9, charact a)laaeﬂtcmal tidtcling bcanlf(ﬁ) mthedbwe:andge of thepplasupaeapi (B) thatengages of a
. B0 b i 5 i

clpsure position and

'b) a device (5) provided at the closure cap (3) which displace some of the contents of

the container as the closure cap (3) is pushed onto the neck of the container (4),

characterised in that dgvioe (5) contains at least one chamber (2), that is sealed off

— from the outside and from the interior of the container (4) by two pierceable partitions
(13) and (14).

2. Cartridge according to claim 1, characterised in

U

(

that the chamber (2) contains a pharmaceutical

composition.

3. Cartridge according to claim 2, characterised in

that the container (4) contains a solvent.

4. Cartridge according to claims 1 to 3, characterised
in that the chamber (2) contains an active substance

which is suitable for administration by inhalation.

5. Cartridge according to claims 1 to 4, characterised
in that the active substance is present in the form of a
tablet.

6. Cartridge according to one of the preceding claims,
characterised in that the partition of the chamber (2)
to the outside is constructed as a septum (13) and the
partition to the inner container is constructed as a

sealing film (14).

7. Cartridge according to one of claims 1 to 6,
characterised in that the chamber (2) has frangible

points at its points of connection to the connector (5).



the chanber (2y—fromthe outside is in the for

partition fromt I iner is constr
(14). 12. d Oi‘mt“m@ImtummnE to one of cl 4
in that the chanber as frangible ints at |tsp5)@trs1 donnection to
the connector (5), so that when the septum (13)} ils pi epced Qr essure on

t he chanber t Iatt angk osure ca
accordi ng 55 %@tof tf% prec ﬁlé E_Qﬁsié ﬁar cEg Fr?st hat O':;lhe septumIo
i s made frdahe clesibérnt2hateei hatfsert haarSeaén r of

-11- the cont er has been pierced by the cannula, it is seal ed off f
t he out si dg)&i.rﬁj,é" Y rem

3
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8 to 10, Chardcteri sed

8. Closure cap (3) for containers (4) for propellant-free metering aerosols
comprising a) an internal encircling bead (6) on the lower edge of the closure cap (3) that
engages underneathe a cyclindrical ring (7) running around the neck of the container (4)
in the closure position

b) a device (5) provided at the closure cap (3) which displace some of the contents of the
container as the closure cap (3) is pushed onto the neck of the container (4),
characterised in that device (5) contains at least one chamber (2) , that is sealed off from
the outside and form the interior of the container (4) by two pierceable partitions (13) and
(14).

9. Closure cap according to claim 8, characterised in
that the chamber (2) contains an active substance

suitable for administration by inhalation.

10. Closure cap according to claim 8 or 9,
characterised in that the active substance is present in
the form of a tablet.

11. Closure cap according to one of the preceding
claims, characterised in that the partition separating
the chamber (2) from the outside is in the form of a
L/ S septum (13) and the partition from the internal
container is constructed as a sealing film (14).

12. Closure cap according to one of claims 8 to 10,
characterised in that the chamber (2) has frangible
points at its points of connection to the connector (5),
so that when the septum (13) is pierced by pressure on
the chamber (2) the latter tears at the frangible
points.

13. Closure cap according to one of the preceding
claims, characterised in that the septum is made from a

resilient material so that, even after the interior of



14. Mnitabl® as an act| E ﬂ bstance carrier for propel | ant - free met eri ng

:2{ :)\s;gl guLg[ an u““ \ml ) according t-e—e+etim t$gE|E\f St aining an

i on by inhal REPJIuA

phar macol ogi cal Iy éccept abl e exci pi ents, L"ﬂ as a hardness|of between 2
and 10 NNmferr]. 15. M nltabl et accorditng c@\glqt Jo9chfr pcterised in
that it is bet vveenz‘iﬁ\ e? n”fé?[:e? g EL Qan Osmnlong
16. M nit abl et adcyt Jn% oone%?calms 3t St—prepar i a solution
of active sulsssaimd.off 1from bheabhesidecordijng to one of cl ai 13 to 15
for preparing a solution of active substance.’

14. Minitablet 8san acuvc substance carrier for propellant.-ﬁee mctermg aerosols
for use in a chamber (2) according to claim 1 or 8, containing an active substance for
" administration by inhalation and optionally pharmacologically acceptable excipients,
" that has a hardness of between 2 and 10 N/mm?.

15.  Minitablet according to claim 13, characterised in that it is between 2 and 3
‘mmin digmeter and between 1.0 and 4.0 mm long,

— 16. Minitablet according to one of claims 13 to 15 for preparing a solution of active

substance.

17. Minitablet according to one of claims 13 to 15 for

preparing a solution of active substance.



