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Medi cament chanber in an inhal ation apparatus The present invention relates
t@ a nedi cament chanber in an inhalation apparatus, including a device for
the regulation 5 of noisture. Until recently, the comobnly used inhal ation
apparatus has conprised a nedi canent m xture packed in an aerosol container
for dispensing a finely powdered nedi canent as a spray into 10 t he
respiratory organs of a patient. However , t he environnmental hazards
produced by propellants used in aerosol containers have recently led to the
devel opment of various types of powder inhalators. 15 The prior known
powder i nhal at oMedégamgatccohembert ét aunchinhhdatiba apgparatsst i nvol ves t he
use of individual capsules or the apparatus is provided with a nedi canent
chanber which contains a plurality of doses and is used for netering the
nedi canent wi t h'TH8r PEESenFp dNVENTHONe HHRLRS it A | TRl ¢arent hahamber ain. an

20 This provi d85a3apessi Bparatels,StigidlN@ilde JRibviFefori ther re§uidabilbh
non-diluted_formor with sone appropriate additive added therein. In order
to secure tRe ePFelPAFEULRA reliabl e operation of the apparatus in view of
delivering a desired anmount of nedi canent into the airways of a user and

al so 25 provi gdj a et.arin golo] e i t S
certain,physicaﬂhg%é_g%%%ﬁ%%ﬁ“g”%%%r??@éaﬁggvgggp gfﬁgﬁégéﬁﬁ?6ﬂ§¥?%%€€§sﬁc%
as the fluiditysonpyisedr athedicangrtinixtyre paskad igy anhaerpRelotontainer
powder, are aff ggl-eqiayemalifiglat £ iMeAF UBM S dhdii il VES &' BpPheinto
hygr oscopi ¢ 30 and/ of sensitive to chem cal or norphol ogi cal_changeS iIn

hi gh- noi stfre ERGi r FRAPHREGRs, OFFERE | L of & hePAPHBREL us HOWeVRF,  the
detrinmental |y athestredmexntali Rhdaedsi pfodided Wprvgdldants used in aerosol

containers have recently led to the development of variogs
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-deviées 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
mdisture. 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 anount of nedicine particles to be inhaled nay be

consi derably reduced, whereby the netering or dosage will be inaccurate and |
dosage concentrations will be inconsistent. It should al so be noted that
the inhalator is 5 often used for long periods of tinme and, thus, the above
problenms will be further pronounced. In apparatus provided with a

medi cament chanber and a netering device, the above problens are also quite
obvious. The prior 10 art discloses a varie2y of solutions to these

probl ens, based on fitting the inhalation apparatus with a contai ner

di scl osi ng a d@dsacpavwder. and dihe aaquait ofomediaipecparbichesdltadie dmhaded

92/ 09322 i SChAyehAdl Rl AlIOTy SPRMAELYS VRYLODY| LReRULERTRA! (Mo

provided with g_lLid whose 15 i nt'ernal wal |, can
containing a ¥ddilcchi®t. BRTVRRRI RPY, APSAGe appaRELBSTASiARSC] Hidd i e

the publicati ch‘éas&fyMS It hﬂzddﬂt‘dﬂﬂs@rb@hﬂtﬁtléd bBRsti theehdhwabl ol tilsed
with a de | cca cont ai ni @g C art ment the r\? oW nﬁ ai r_.bei ng._a bs%%bed
g1 scrt f

t hrough s é’rt%?l qePERPER Qs criBRa2ff adiE. ih ANt
publicati on 4probua,nm3ulli Hne rfectitteEre promhmdat. i S separ at ed from the
desi ccant contai ner by neans of a porous layer. In these prior art devices,
the desiccant is included in a capsule |ocated 25 in connection with a
separ at e nedi d@neBRPachRsnBepravidded ovitde@ Medhcament: ghaubabi and e MeseFday o

wal | or "E”br@@%ld@“(HhéWHEEV%D@E%bﬂeﬁﬁpé&%t%l%%nﬁﬁﬂ%%tob%lbﬂ% Capaupe-iothe
junctions between t he _menbrane and t he res of the capsul e may .devel
br obl ems 1Pn t &7 3P CLPGREN SO ERNREY( RGO LHELORE dhib GRS RECEIS TS HRaed y‘
reliable as sefr ditittimglesilaniniszlaticon | dppasytust hwhthheanedionarmier
This i's not a%g%%tl%%ll%émgndte@q.ccant e.g. _silica gel. For example, the
publication WO 92/09322 discloses an 1nhalatio_n apparat;.'iis
having its medicament chamber provided with a 1lid whose
15 inte_rnal 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 desiccaht-containi'ng compartment, the
inflowing air being absorbed through said compartment.
20 ' _ '
In the device discribed in detail in US Patent publicatioh 4-
,274,403, the medicament chamber is separated frofn the
desiccant container by means of a porous layer. In these prior
art devices, the desiccant is included in a capsule located
:5 - 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
.0 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. |



qhestion | swabesM2782n | nhal ati on nedi canent. WO 95/ 32752  PCT/F195/00291

PCT/ FI 95/ 00291 3 Furthernore, in these prior known devices the desiccant
container is in contact with anbient air. The desiccant nust be capabl e of
drying both the anbient air and the nedi canment. Thus, in order to achieve a
desired drying effect, it is 5 necessary to use a consi derabl e excess of
desiccant relative to the noisture content of the nedicanent. An object of
the present invention is to elininate the above drawbacks and to provide a
medi canent chanber for a powder 10 i nhal at oB, wherein the capacity of the
desiccant is only used for the elimnation of internal noisture in the

nmedi cament charrt%%rfrl?ﬁ%‘ﬁfmea fdhn&hesRat PYHEY ddNvEundeydgeshet howdigsigcant -

m%‘fl! cam%'nlt are r&l&n@%’%ﬁbf N 8 :E&Licgdsﬁ@ét; mm%mmﬂt eanh, O%H@rde&béa%wblgnust
silica gel or sqme other. age 0ssessi ng .corresponding reversible :
dehydrating cap ?t‘iﬁ‘%éﬂae g%gidég’a"tﬂg ?’Pt?%tg‘&sgwm'@n'fdaé j%l%‘{l ‘%'I‘Fe BetkTangnt -
noi sture of a neThwsaedn cwidertdo achimve vat Besizederdmting aefifect, it is
regardl ess t he I ilsfure . [ n | } S2.C erj I N
that the ma% carr}%%%eééc%l%ge?g})ﬁs% [ %h??%g%%%ge %ncf? %ésé)g%f p%eoé;!"a%&%? S etzjlre%i%
permeability as posthélmeisrdre heonbenti afrthe medibcangntly seal ed but

perneabl e to noisture, and that the nedi canent chanber has a noisture
perneability which is |ower than that of the 25 ~ container, the internal

moi sture of the MePRI®Eht CENERDRTERFRt LR IR ViF kP IRt IRRL Lhe above
noi sture outsi dedsaiaskanhan &ed greeridy ed Naed Ieanént echimbard feanti pewder

depending ofy L e S0SPBLEONRLEBEL WSS cafthes o o HAIP Gk ScBhe L SohTY ad
' 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 éorresponding 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 containér,'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 1id and/or
sealed inlets.
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PCT/ FI 95/ 00291 4 The container is preferably integral and made in a single
pi ece, thus avoiding joints between various nmaterials. In order to reduce
moi sture and/or to maintain a desired 5 noisture inside the nmedi cament
chanber a material having a suitable perneability is selected for :
constructing said container. The regul ation of noisture conditions can al so
be effected 10 either by changing the material thickness of a nedi canent
chanmber or-a container, by adjusting the suaface area or by treating the
material for changing its perneability, this involving various surface
treatnents, fd@hexcoptaindd isApfidgrablacintegnglt anthaadde/eimi an single

capabl e of usijigeardpy,aldvdine F{?&ﬂ' L GLAN - he. ing of a
powder ed nedi é{alrreéné?, srlihnce ‘ﬁ]le _c}{gi ccaélt%/s %e%ﬁ Yy r‘éqw r%%qﬁ%é%g %inig'di fy the
interior of a nedicanent chanber. - 20 Operation of the apparatus can al so

be regul ated kph set@éti ke Stéedwdé € mdRlstiurdl Sarddf@F dtRY dPidthgid H0Iddived

perneability. Far exanp]e,.insjide a nedi canent = chanber, the at pheric
e rare & haRar e e SRS el Cate R cnamlte A phESERe 1| Faving a

dehydrating efsrttabiry permeibidiient, iget salectedg 26r amdtmsdting said
char ges cause_%o%%ceerssi ve dryness and possibly interfering with operation
of ‘'t he apparatus.” Hence, operation of the apparatus is based on the fact
that the nedi canent chanber itself and the walls of a desiccant 30

‘cont ai ner havenli ff&nend e A58 NBADblikGFe! G iMHE ¢dh 2aV8L! phUNHA LY
assenbly, the desiccant.container is nore perneable to noisture than the ‘
medi caned® ch&ifder ¥ hangReg 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
.0 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

3
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medi cament chanber has an internal noisture which is |ower than the

external noisture but neverthel ess higher than the internal noisture of the
desiccant container. If the use is made of an irreversibly noisture

adsor bing desiccant, e.g. a 5 nol ecul ar sieve, this equilibriumworks
until the capacity of the desiccant is fully used. Thereafter, the internal .
noi sture of a medi canent chanber strives to reach the external npoisture and
the properties of a powdered nedi cament may clsange rapidly during noisture
peaks. VWen an inhalator is held at a high 10 noi sture, e.g. outdoors in

a rai ny weat her ,me@bcamnent chambare hasatan hintexnahakoisturar whitha is lower

medi canent chanbgraf eaRBeSxEBengx! ALIRLLFRI BT %e\véﬂ%'ﬂél%sfseml%xs tHJ&? the
dehydrating properties of silica gel are reversible, such

dryi ng capacity teperadl OMORZEFRAPE IS (81 oRADH CRBLEAFRE -t VL § sthe se is
exhausted e.g. ahadéeoﬂoa%ifi-@vemmywmiyturé a@séi'lbiﬂig&i?@@i)d:@ax@i .g. a

bsor bi der ab he h % 1f. Th
gororbng o oncudeiablee APLOL, Y dl S e S, OLndtedl e

20 delivers nntbetd531nnant|1Esfg&pxcmsqdkuﬁhanaaﬂuaiuthhelenEérnahsmsistmre
w th the 20 %exéfrﬁﬂledl'r‘:‘é‘n@é{rtychlﬂbé fééﬂ'(rﬁs‘%?& x%%o?{ Ekéréﬂé(rﬂéf%éﬂs@&e

apparatus of the Inventio contro |ngt e Inter nol st ure
medi canent chanberd dthe propert ifferfan RaWdgNed meddcamentomayhehamge igppidly

capacity has 25 du@iﬁgaﬁl&SJ.EEﬁBee)pE%!t%t e@hefiitart OifieNRAEbP! esdaBydr &t oD hign
i nternal nojisture of nmedi canent chanber remaj ns’ Iomq{ tha the nBXJrgj e

external not&t ur‘BOhﬁ'Eluﬁ?gl‘f%Tgt %W%ﬁl AR &de7b

the stability oftBapastseriert everilcangsture 68 aam@‘dircduieem ahahlbmrnaéachhs the

moi st ure peaks. .external moisture w:.th:l._n a few hours.

The dehydrating properties of silica gel are reversible, such
15 that the drying capacity depends on external moisture. When
thé 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.é 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



30 If, WQPSSQ3Ehe reason, ‘the powdered nedicanent .
mai ntai ned at 10 - 30 %relative humdity for the entire serV| ce ?M?e of an
i nhal ator, this can be acconplished by WD 95/ 32752
PCT/ FI 95/ 00291 6 using a sufficient anount of silica gel that has spent a
part of its.drying capacity. The invention will now be described in nore .
detail with 5 reference made to the acconpanyi ng draw ngs which
illustrate one enbodi ment of the invention. Fig. 1 shows an apparatus of
the invention schematically and fig.. 2 depi éts the noisture content in a .
chanber of the 10 mver% on. Referring to fig. 1, the inhalation apparatus
i's general |y sHoWi¥ & S SHt Feepnt pdr silpcadgetdthati hasespentith igart
provi ded wi t h cf nistserdmgimtedai®adi®y. shown in detail, 15 however). The
apparatus is manufactured froma material having a poor noi sture
permeability, such as a suitable plastics material,’e.g. polyethyl ene and
pol ypr opyl ene Theheingpntaoni orildf nbe &p@aaatsusclb&al uges n@fgﬂdﬁé?

cl%o see‘ﬁ attﬁ e

chanber 65 dekiatq-dneed rfddor vabl.e and _t|
lid 4. :0 . In the m ddl e%]“) 5he h\gr?ber“%%r@ rawings, whichyid lpstrate
ext endi ng t hr G86h Smhoddmest alf- \Ké‘lﬂ :asremmn.ar f-or indicating the position

of a netering devi ce. The netering device is not illustrated in this
context as it nqQt an essential part of the invention. The chanber is
provi ded subsF 'atﬁt i g BPo¥Fe AL APPZatughOify Ehee Agvieniion acpemlaeucal\l/lyi elad s
desi gned for &igentai depizteontieé nimdd skudesi é6@ént The capn APk r? 6§ g_%t

i n positign bln%ﬁ‘lﬂ'l@ in the direction of an arrow 8 all t e vvay to
bottom of the poc i ' _

Referring to fig. 1, the inhalation apparatus is generally
shown as a tubular body 1 for a powdered medicament and is
provided w:.th a ‘metering device (not shown .in detail,
.5 | 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 1lid 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- meter:.ng 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.

32 | | |
The container 2 comprises a vessel made of a . single mate'rial,'
for example polycarbonate or ABS or a . like. As described



30 The cont avaes3Asronpri ses a vessel made of a single materiBCT/FIH00291
exanpl e pol ycarbonate or ABS or a |ike. As described WD 95/ 32752

PCT/ F1 95/ 00291 7 above, the material for making the container is selected
so that the container exhibits an appropriate noisture perneability,
the alternatives (also in conbinatation) being the material thickness, 'its
treatnment for controlling the 5 perneability, 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 noisture absorbifig agent, a desiccant, for

exanple with silica gel, and then it is tightly 10 sealed. This can be
effected by hot RRYEngthe WatexiabsErk| makingsshs coatadmegpdd Eentrg so

2, the lid beingchaght I:yleseaéabi@lﬂ@rthexe%&%nerarz &P kb%r&aeeer mo:Lsture
position, the contaln located in a 15 di came P

C “&? anber whi CZ?
seal ed rel ative ﬁ’%r% ie Jt”éf rthe ALRFRRHHVes h t’aﬁ RGN gtation), feing
with a nedi carrentthé)utnatémﬁaﬂo tHiecknagdd nedssoft dearmamtt af oer cohteod lisignche

risk of a degi Cg;l?é‘%mé'&éifﬂt ti‘s tv;% ”Eads‘, G thta %Oort Eh@ ?EzésoPaﬁ?é' SUkface

test results de ng oper he appara 'ca gel
desi ccant. Wen magemqsgdotodehecmah@raﬁbl o sbg @@hlﬁénaegﬁent the
apparatus has.been kept 120 days at 60 %relative humdity and at

40[err], the penetration of noisture being, accelerated relative to normal
25  conditions. THReCPRERIRGY Zotstfibled Wieh diQisidite Akipihing AFRRE, 2

the external ”Dléééli@caﬂt7ofc§iﬁ)éicatﬁﬂl@w&|&h sppacatgel afatrﬁi th%& flayss Wwisghtly
t ransf erred o] roorr% dgtél ons q__ssd I%I eht 2 BLY he N bl
above- pr eseh ed PR ?‘g ’c%r‘fﬁ‘rhg}’? v hot Be8lEng"Sr it is possible
to use a lid-equipped container 2, the 1lid 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°C, 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 'apparatils
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.
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t he range of maxi mum and mi ni nrum external noi sture. WO 95/ 32752
PCT/ FI 95/ 00291 8 Clains 1. A nedicanent chanmber (6) in an inhalation
apparatus, 5 i ncluding a container (2) containing a desiccant for 'the

regul ation of noisture,-c har acter i z edin that the nedi canent

chanber (6) | | and has as poor a noisture perneability as
possi bl e, anmllmmnunwmmna is also tightly sealed but perneable to

moi sture, and*that the' 16 *nedi canent chanber (6) has a noisture
permeability which is |lower than that of the container.(2), the internal
noi sture of the nedi canent chanber (6) adjusting to a val ue between the

noi sture outspdgigai d chamber (6) and the internal noisture of said

cont ai ner (2) depending on the adsorption properties L5 of the desiccant
and noi sture perneability properties of said chanbér (6) and said container
(2). 2. A contai ngr maditeimerdy t Bhambekai (6)1, ik had rirhalatior® appazatug,in
that the gedi.carn;nt .chanber ﬁ%' S pr{')%)i ded 20.w.th a rgm)vabl e tightly:
sealed 118 (41GHEPARSY T hCPRERIEBE] | PadSoPfaiRings & nEghEarRE, tRE skbe
forth in clai megudationcolfi moisture, ¢ I a ¥ az cetdei n i hate tdhe icwthaktnehe
(2) is integr de | $\Ng h gl ; |.her_ as,

forth in clai ﬁ]gggegmgggoré%d%]ﬁ gé)r Jégcgtg§§“r"9i Szegéeé %?1{% %ga{tkélango ég% fo
reduce noi st umeighurer pesmeabiddity sl And cthasrastakpvenedreakent

30 chanber a08) igeaki AedlBd Mt Fekitedbre NS WaDsLhEy, | Sngetagtednbor
constructing sai.d contain r"&)%) ' , o ieas . .
10 7 medicament amber (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
moisturée 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 inm claim1, charac -
terizedin that the medicament chamber (6) is provided

20 with a removable tightly sealed lid (4) and/or with insulated
leads-in (7). |

3. A cbntaix;er as set forth in claim1 or 2, charac -
t er iz e din that the container (2) is integral and made
5 in a single material. ' '

4. A container as set forth in claim 1, 2, 3 or 4, |
charac t.e' rizedin that In 6rder to reduce moisture
and/or to maintain a desired moisture inside the .m-edicament:

‘0 chamber - (6) a material havihg a suitable permeability is
. selected for constructing said container (2). ' |
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container as set forth in cIa|n11 2, 3, 4or 5, characteri zed
in that the noisture conditions i nside t he medi canent chanber (6) are
Pegulated by adjusting the thickness or surface area of a material used for
5 fabricating the Hﬂmﬂ “ﬂmmu“ by treating the material for changing
its perneability. 6. regul ation the noisture within a

medi canent chanber (6) imcl'ud®d Tn an inhalation apparatus and 10

provided with a container (2) containing a desiccant, c har acteri z
e d inthat the tightly seal ed nedi canment chanber (6) I's made of a

mat eri al havi ngSa Aotentaénper aeabeti forthi ¢ch ciaiowdy Bhaa t hadrob, a
material used farpngking thegcantaines §24. 1;15t atA ?Fet éh:?ondltlons
regul ation the noisture withi.n a nedi canent ch a |nc d In_an .

i nhal ati on appa%ﬁﬁﬁ@eaﬁhepW%@%GEBeRFtﬁh%méﬁﬁtéﬁheﬁr?zﬁeﬁk#ﬂ%ﬁ |b¥|%@JUStln9

desiccant, ¢ h ghé atkRitkRe&si dre sihﬁhd&ataztelae mteal ainaters&mesgsseao for
treat ne 1 )

total surface age ace Ly

ot cannt - Shasbebriper Shrorhe St (D By Esheling thS ndrerial for
sel ected i n sucthangingeitshpermbabiidtganent chanber (6) has a noisture
pernmeability which is |ower .than that of the container (2). 25 30

6. A method for the regulation the moisture within a
medicament chamber (6) included in an inhalation apparatus and
10 provided with a contalner (2) coptaining a desiccant,
c haracterizwed 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,
characterized 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



