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Medicament chamber in an inhalation apparatus The present invention relates
to a medicament chamber in an inhalation apparatus, including a device for
the regulation 5 of moisture. Until recently, the commonly used inhalation
apparatus has comprised a medicament mixture packed in an aerosol container
for dispensing a finely powdered medicament as a spray into 10   the
respiratory  organs  of  a  patient.   However,   the environmental hazards
produced by propellants used in aerosol containers have recently led to the
development of various types of powder inhalators. 15   The prior known
powder inhalators can be constructed such that the medicament involves the
use of individual capsules or the apparatus is provided with a medicament
chamber which contains a plurality of doses and is used for metering the
medicament with various types of metering devices into the inhalable air.
20   This provides a possibility of storing the medicament either in a pure
non-diluted form or with some appropriate additive added therein. In order
to secure the effective and reliable operation of the apparatus in view of
delivering a desired amount of medicament into the airways  of a user and
also 25   providing accurate metering, the powdered medicament must possess
certain physical and chemical properties. Several of these properties, such
as the fluidity, agglomeration, capacity, morphology or the like of a
powder, are affected by moisture. Medicaments and/or additives are often
hygroscopic 30   and/or sensitive to chemical or morphological changes in
high- moisture environments. Thus, operation of the apparatus can be
detrimentally affected by moisture, i.e. the composition   
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powder and the amount of medicine particles to be inhaled may be
considerably reduced, whereby the metering or dosage will be inaccurate and
dosage concentrations will be inconsistent. It should also be noted that
the inhalator is 5 often used for long periods of time and, thus, the above
problems will be further pronounced. In apparatus provided with a
medicament chamber and a metering device, the above problems are also quite
obvious. The prior 10 art discloses a variety of solutions to these
problems, based on fitting the inhalation apparatus with a container
disclosing a desiccant e.g. silica gel. For example, the publication WO
92/09322 discloses an inhalation apparatus having its medicament chamber
provided with a lid whose 15 internal wall can be fitted with a chamber
containing a desiccant. Correspondingly, in an apparatus as disclosed in
the publication WO 89/01348, the inhalation chamber has its end wall fitted
with a desiccant-containing compartment, the inflowing air being absorbed
through said compartment. 20 In the device discribed in detail in US Patent
publication 4- ,274,403,  the medicament  chamber  is  separated  from  the
desiccant container by means of a porous layer. In these prior art devices,
the desiccant is included in a capsule located 25 in connection with a
separate medicament chamber and provided with a suitable moisture-permeable
wall or membrane, which thus forms a separate component in the capsule. The
junctions between the membrane and the rest of the capsule may develop
problems in terms of tightness and, thus, the assembly is not 30 absolutely
reliable as some of the desiccant may find its way within the medicament.
This is not acceptable when the 



question is about an inhalation medicament.    WO 95/32752
PCT/FI95/00291 3 Furthermore, in these prior known devices the desiccant
container is in contact with ambient air. The desiccant must be capable of
drying both the ambient air and the medicament. Thus, in order to achieve a
desired drying effect, it is 5   necessary to use a considerable excess of
desiccant relative to the moisture content of the medicament. An object of
the present invention is to eliminate the above drawbacks and to provide a
medicament chamber for a powder 10   inhalator, wherein the capacity of the
desiccant is only used for the elimination of internal moisture in the
medicament chamber in such a manner that the desiccant and the powdered
medicament are not even in a slightest contact with each other. By using
silica gel or some other agent possessing a 15   corresponding reversible
dehydrating capacity as a desiccant it is possible to adjust the internal
moisture of a medicament chamber to remain within a certain range
regardless of the external moisture. 20   The invention is characterized in
that the medicament chamber is tightly sealed and has as poor a moisture
permeability as possible, and the container is also tightly sealed but
permeable to moisture, and that the medicament chamber has a moisture
permeability which is lower than that of the 25   container, the internal
moisture of the medicament chamber adjusting to a value between the
moisture outside said chamber and the internal moisture of said container
depending on the adsorption properties. 30   The chamber is provided with a
removable tight lid and/or 



sealed inlets.    WO 95/32752
PCT/FI95/00291 4 The container is preferably integral and made in a single
piece, thus avoiding joints between various materials. In order to reduce
moisture and/or to maintain a desired 5 moisture inside the medicament
chamber a material having a suitable permeability is selected for
constructing said container. The regulation of moisture conditions can also
be effected 10 either by changing the material thickness of a medicament
chamber or a container, by adjusting the surface area or by treating the
material for changing its permeability, this involving various surface
treatments, for example. 15   A solution according to the invention is
capable of using nearly all the capacity of a desiccant for the drying of a
powdered medicament, since the desiccant is only required to dehumidify the
interior of a medicament chamber. - 20  Operation of the apparatus can also
be regulated by selecting suitable materials according to their moisture
permeability. For example, inside a medicament  chamber, the atmospheric
moisture or humidity can be half of that found outside, whereby the
dehydrating effect may be sufficient, yet avoiding 25  electrostatic
charges caused by excessive dryness and possibly interfering with operation
of the apparatus. Hence, operation of the apparatus is based on the fact
that the medicament chamber itself and the walls of a desiccant 30
container have different permeabilities to moisture. In a well-functioning
assembly, the desiccant container is more permeable to moisture than the
medicament chamber, whereby the 
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medicament chamber has an internal moisture which is lower than the
external moisture but nevertheless higher than the internal moisture of the
desiccant container. If the use is made of an irreversibly moisture
adsorbing desiccant, e.g. a 5   molecular sieve, this equilibrium works
until the capacity of the desiccant is fully used. Thereafter, the internal
moisture of a medicament chamber strives to reach the external moisture and
the properties of a powdered medicament may change rapidly during moisture
peaks. When an inhalator is held at a high 10   moisture, e.g. outdoors in
a rainy weather, the tests indicate that the internal moisture of a
medicament chamber reaches the external moisture within a few hours. The
dehydrating properties of silica gel are reversible, such 15   that the
drying capacity depends on external moisture. When the capacity is
exhausted e.g. at the 40 % relative humidity, it is still capable of
absorbing a considerable amount of moisture at the humidity of 60 %. If the
relative humidity decreases e.g. to the 20 % relative humidity, silica gel
20   delivers moisture until its capacity has reached the level consistent
with the 20 % external humidity. This feature can be preferably used in an
apparatus of the invention for controlling the internal moisture of a
medicament chamber at the time when an essential portion of the drying
capacity has 25   already been exhausted: due to reversible dehydration the
internal moisture of a medicament chamber remains lower than the maximum
external moisture and higher than the minimum external moisture. In view of
the stability of a powdered medicament it is preferable to eliminate the
moisture peaks. 



30   If,  for  some  reason,  the  powdered  medicament  must  be
maintained at 10 - 30 % relative humidity for the entire service life of an
inhalator, this can be accomplished by    WO 95/32752
PCT/FI95/00291 6 using a sufficient amount of silica gel that has spent a
part of its drying capacity. The invention will now be described in more
detail with 5   reference made to the accompanying drawings which
illustrate one embodiment of the invention. Fig. 1 shows an apparatus of
the invention schematically and fig. 2 depicts the moisture content in a
chamber of the 1O  invention. Referring to fig. 1, the inhalation apparatus
is generally shown as a tubular body 1 for a powdered medicament and is
provided with a metering device (not shown in detail, 15  however). The
apparatus is manufactured from a material having a poor moisture
permeability, such as a suitable plastics material, e.g. polyethylene and
polypropylene. The top section of the apparatus includes a medicament
chamber 6, defined by a floor 9 as well as a removable and tightly sealable
lid 4. :0   In the middle of the chamber floor 9 is a sealed hole 7
extending through the floor as well as a collar for indicating the position
of a metering device. The metering device is not illustrated in this
context as it is not an essential part of the invention. The chamber is
provided substantially over its 25   entire length with a pocket 3 which is
designed for a container 2 containing a desiccant. The container 2 is set
in position by pushing in the direction of an arrow 8 all the way to the
bottom of the pocket 3. 



30 The container 2 comprises a vessel made of a single material, for
example polycarbonate or ABS or a like. As described    WO 95/32752
PCT/FI95/00291 7 above, the material for making the container is selected
so that  the  container  exhibits  an  appropriate  moisture permeability,
the alternatives (also in combinatation) being the material thickness, its
treatment for controlling the 5 permeability, as well as its shape or the
size of its surface area exposed to the material to be dehydrated. The
container 2 is filled with a moisture absorbing agent, a desiccant, for
example with silica gel, and then it is tightly 10   sealed. This can be
effected by hot sealing or it is possible to use a lid-equipped container
2, the lid being tightly sealable to the container 2. In its proper
position, the container 2 is located in a 15   medicament chamber which is
sealed relative to ambient air. In addition, the container is in contact
with a medicament but, due to the tightness of the container, there is no
risk of a desiccant mixing with the medicament. 20   Fig. 2 is based on
test results depicting operation of the apparatus with silica gel as a
desiccant. When using 0,7 g of desiccant and 0,5 g of medicament, the
apparatus has been kept 120  days  at  60  % relative  humidity  and  at
40[err],  the penetration of moisture being accelerated relative to normal
25   conditions. The internal moisture of the medicament chamber reaches
the external moisture in 70 days. When the apparatus after 120 days was
transferred to room conditions, it was possible to prove the
above-presented theory, according to 



which the internal moisture of the medicament chamber remained 30   within
the range of maximum and minimum external moisture.    WO 95/32752
PCT/FI95/00291 8 Claims 1. A medicament chamber  (6) in an inhalation
apparatus, 5   including a container (2) containing a desiccant for the
regulation of moisture, c h a r a c t e r i z e d in that the medicament
chamber (6) is tightly sealed and has as poor a moisture permeability as
possible, and the container (2) is also tightly sealed but permeable to
moisture, and that the 10   medicament chamber (6) has a moisture
permeability which is lower than that of the container (2), the internal
moisture of the medicament chamber (6) adjusting to a value between the
moisture outside said chamber (6) and the internal moisture of said
container (2) depending on the adsorption properties L5 of the desiccant
and moisture permeability properties of said chamber (6) and said container
(2). 2. A container as set forth in claim 1, c h a r a c - t e r i z e d in
that the medicament chamber (6) is provided 20 with a removable tightly
sealed lid (4) and/or with insulated leads-in (7). 3. A container as set
forth in claim 1 or 2, c h a r a c - t e r i z e d in that the container
(2) is integral and made 25 in a single material. 4. A container as set
forth in claim 1, 2, 3 or 4, c h a r a c t e r i z e d in that In order to
reduce moisture and/or to maintain a desired moisture inside the medicament
30   chamber  (6) a material having a suitable permeability is selected for
constructing said container (2). 
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container as set forth in claim 1, 2, 3, 4 or 5, c h a r a c t e r i z e d
in that the moisture conditions inside the medicament chamber (6) are
regulated by adjusting the thickness or surface area of a material used for
5   fabricating the container (2) or by treating the material for changing
its permeability. 6. A method for the regulation the moisture within a
medicament chamber (6) included in an inhalation apparatus and 10
provided with a container (2) containing a desiccant, c h a r a c t e r i z
e d  in that the tightly sealed medicament chamber (6) is made of a
material having a moisture permeability which is lower than that of a
material used for making the container (2). 15 7. A method for the
regulation the moisture within a medicament chamber (6) included in an
inhalation apparatus and provided with a container (2) containing a
desiccant, c h a r a c t e r i z e d in that the material thickness, 20
total surface area and/or surface treatment for the tightly sealed
medicament chamber  (6) and/or the tightly sealed container (2) are
selected in such a manner that the medicament chamber (6) has a moisture
permeability which is lower than that of the container (2). 25 30    


