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Val ve for inhalation devices Field of the inventioﬁzsﬁihegﬁﬁ%ﬁgﬁé’ (qb01ﬂ2)t>
-invention relates to a valve intended to be used in particul ardPming

i nhal ati on devices having a container, a so called spacer. The valve has a

housi ng congploghfags an first part which is adapted to be wegRisfond an
outl et opening of 10 the body of the inhalation device, a second part on to
whi ch a nout hpi ece or a face nmask can be nounted, said first and second
parts being provided with a bore defining an inhalation channel, a first
menbrane provided in the inhalation channel and a second nenbrane, as
described in the 15 preanmble of claim 1. Such a device is described in GB
2 230 456. In particular tHlYavEN idhelatdPBsdt bl Spacer device to be 20
attached to a netered dose inhaler, a so called aerosol device for use in
the treatnent of infants and young children. Wen dealing with bronchi al

di seases, such as bronchitis and 25 asthma, anong young children and

i nfants, itgpisia oFf olemrventiiske them inhal e the nedical substances. Wen
ast hma Lgr exanpl e makes its debut anong young children such as infants
from6 nonths up to 4.5 - 5 years it is es eciglly. |ffjoult  to nmake the
i nfant i nhaTbet heegers cMVSAFLABIT AT LAt Fn¥BsVe 3 cf’f’y Fnut%2 proper
way. It is ahSpaptieitanmngnhhkatpar erevsicelahaving saprdeiness aheul d be
as easy 10 434,33 PO Phffve vA29dAHs o hisbbling! tompbising bhMbst! !
part which is adapted to be mounted on an outlet opening of
10 the body of the inhalation device, a second part on to which
a mouthpiece or a face mask can be mounted, said first and
second parts being provided with a bore defining an
inhalation channel, a first membrane provided in the
inhalation channel and a second membrane, as described in the
15 preamble of claim 1.

Such a deﬁice is described in GB 2 230 456.

In particular the invention relates to a spacer device to be

20 attached to a metered dose inhaler, a so called aerosol
device for use in the treatment of infants and young
children.

When dealing with bronchial diseases, such as bronchitis and
25 asthma, among young children and infants, it is a problem to
make them inhale the medical substances. When asthma for
example makes its debut among young children such as infants
from 6 months up to 4.5 - 5 years it is especially difficult
to make the infant inhale the prescribed medical substances
30 correctly in the proper way. It is also a want among the
. parents that the used devices should be as easy to use as

possible.
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*ACTI ONF WO 95127525 PCT/ SE95/ 00313 2 Background of invention Persons
suffering from bronchi al di seases such as asthma, has a limted |ung
capacity and the force of the breath is 5 limted. This is even nore
apparent when the patient is a small child or an infant. It is therefore
of ut nost
child or
i nhal ation force and capacity needed t3 i nhal e the required anmount of
substance. |t Ls al sp i ortant hat the tidal volune is snmall and that

t he dead sp3€84$¥¥¥££ﬁ§ﬂ%&mn?1ﬁéined between the spacer outlet/valve

i nlet and the valve outlet/nouth 15 piece/face mask is as snmall as possible
in order topaygbfs Mufflringagtom vdAchdallheisehsantdhichg aef asbemexedsat i on
air, e.g.
spacer at _ i
smal | est Spoddmbted s dBiist dscevendrette apPArARL e WdigaPatagatt hat2is works
in the requisphgdl newiel & 84 Wheant subj ected to fable inhalation forces. 25
Prior art Several different devices have been devel oped to be used for

i nhal ation treatnent in small children and infants. Most of themare
stationary d&vieectheyfriarengfcut®rHe ifpcEanre Bmhdsfavdre Yhichnith are
expensi ve andtended iwatRdusEheyy ad esmaafit eniadt onamiimtapttns provi di ng an

irfl - the.] . | i gh ne. .fHaLe '
oL b HRECLOLA o g Laliabe " Thaose 0 ppater et 1S

needed from f \
stationary @adi eePapiiis neepse BP HimWsathe FeauirRd founing

of snal |
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i Weyshiace that a device which is intended to lpeTissesboby a snal
an infant is 10 constructed i n,a manner which reduces the

02,1t i h Ny h I di h 20
DRdledt b, SR W Kok 8 o waBinied 1 che

ructed n I'ving the

n ave shown t e ver¥ good. A

35 in the case
chishBetanead 1thfiankiséd oimpdrtapr €hts €ise tidal volume is

small and that the dead space i.e. the space defined between
the spacer outlet/valve inlet and the valve outlet/mouth
piece/face mask is as small as possible in order to avoid or
at least minimize the rebreathing of the exhalation air, e.g.
CO,.

It is therefore important that the valve mounted in the
spacer at its outlet opening is constructed in a manner
giving the smallest possible resistance and the minimal dead
space and that is works in the required manner also when
subjected to fable inhalation forces.

Prior_art

Several different deviceés have been developed to be used for
inhalation treatment in small children and infants. Most of
them are stationary devices which have to be placed in
hospitals and which are expensive and complicated. They are
often acting with pumps providing an airflow for the infant
to inhale which means that no force at all is needed from the
infant. These devices have shown to be very good. A
stationary device shows a lot of drawbacks for the user and
in the case of small children and infants for the parents as
well. As the inhalation capacity of an infant is limited, the

»



-well. As the inhalation capacity of an infant is limted, the WD 95/27525
PCT/ SE95/ 00313 3 administration will be tine consumi ng, which of course
calso 1is inconvenient. Devices known in the prior art are provided with one
way 5 valves to avoid the air fromthe exhalation to penetrate into the '

spacer bodyonJg%?sval ves require a certain inhalation flmyysssepsn and a
small child or 1nfant is not capable to, generate the required inhalation

~flow to open the valve in the proper .10 In US 5 012 803 a spacer is

descri bed having a thin di gphr .of plasti.c or t ' t§Lbal

provi ded i na@ﬁ‘é“ﬂﬁhﬁ?’é’f?’bﬁ’lln,lhg’%ggf‘m%c%’}?gum g‘%n‘”ﬁ%ﬁ%l gﬁdﬁ& vsraélave' and an
exhal ati on & \@cohoeniestin a specially designed face mask. No speci al
efforts 15 have been taken in order to minimze the dead space within the

val,ve and this device is not designed to be used. S i en or
i nfants. | n DEyiges3pnawpy %qu%ra’éﬁaﬁe (ﬂ"fioﬁi'é?é% @%e%rgépi‘{?g&., It 20
i s provi ded wilvesagoi atialdittiion aia fronntherexbaiatienoko vegRrratmdnto
i nhal ation vglve Gonprpsgs. anlissk vahved Feqbiiresadceptain intaisadaposi tion
in which it bears agai nst” an annyl.ar sg@topy.nfﬁ%nisoh@ SRddE 0. O her
types of i nHEtat itenopanyard & AP e CHEEY FUMEES T oF exan%ée a .
cone- di aphr agshetalitec thheequiddatinbalebior BHHUt® opencEh’iYaE{®dN n such a
manner t hat {ﬁe &B_%%g_ra ayQ0n as the pressure on the outlet side is |ess
than the pressure the” inlet side and the difference should be | ow. The
exhal at i 30 val ve conprises a disk trapped within a cylindrical chanber.
The val ves knews ishotilkespsi a)rslmdgmd$edseveil@ﬁ§ deaiipgc Rsthinpdiaphragn
constructed yttly Sever ?L Qﬂéééo i@‘m@&@rgm]&&ﬁfd%d ihotReUth#Ation
expensive tocﬁgékégnictiggtag gﬁifﬁ%§¥% EEh sgaéé]and an exhalation valve

located in a specially designed face mask. No special efforts

15 have been taken in order to minimize the dead space within
the valve and this device is not designed to be used by small

children or infants.

In GB 2 230 456 a spacer for small children is described. It
20 is prdvided with an inhalation valve and an exhalation valve.
The inhalation valve comprises a disk which is biased into a
'closed~position in which it bears against an annular seat by

means of a spring.

25 ~oOther types of inhalation valves could be used such as for
example a cone-diaphragm valve. The inhalation valve should
be constructed in such a manner that it opens as soon as the
pressure on the outlet side is less than the pressure on the
inlet side and the difference should be low. The exhalation

30 valve comprises a disk trapped within a cylindrical chamber.

The valves known in the prior art have several drawbacks.
‘ They are constructed with several parts which are complicated
to mount and expensive to produce. In the valve described in
) 35 the above mentioned GB 2 230 456 the inhalation valve and the
exhalation valve are both mounted within the same chamber. No
efforts have been made in this construction either to



35 the above nentioned GB 2 230 456 the inhalation valve and the

exhal ati on valve are both nounted within the sane chanber. No efforts have
been nade in this construction either to WO 95/27525 PCT/ SE95/ 00313 4

m nimze the dead space. On the contrary, due to the construction with a
separ at e exivededizers val ve provided within the same chanbePCHsESHB13

I nhal ation val ve the dead space is incregsed. Mreover, the inhalation

val ve conprises a 5 centrally positioned di sc which during inhalation

noves axi al lngcn The %%hel ‘fi % %Igaég]eo nlgﬁj;._aébrq)&gg}pwdwel kobgneobst ruct ed by

t he val ve di a reductlon he _subst anc 5 %owq_% J_nhal ed
as wel | as tcomstwidtiing githha separgde F?i’f‘?h%‘?’rﬁﬂ &2 Ve PFYATFDN o he
exhal ation vghyesib \Mhtamoert he tmhalndkilanichavdiere wihel deeddsbace hia

o due” b Pherdaast at' al b iddmpiraBakagi on chamber
and due' to tﬁf“ér?afﬁeeg( ggrto%%éxlﬁegigeyom\;ﬂ

q{ahon air flowwll
stick to § hecwatt%:lbf mtéﬁaﬁ%é?‘lscﬂ‘fé‘lfzgd@l\{ﬂ% ¢°B8uBYSFice will
have to be coupgnspa! ethed %rtﬂblé:eh xowhe hehdSatinre fdpwymilhgba greater dose

and letting tge ,g%%}@h%%,ﬁ Clﬁ@gﬁa mrf 1eTAH %d & ekagevise gt

desirabl e wh8R® ren? i nfants., urth? end N the
known devi cethehsuhstianae éEPebEOHb‘T"}]c,e@ﬂé& FElt 2% B0 S idddY ef ¥ 20 The

i nvention |t yhsve hemeftheamabepbtieetl@fatiibn pfesmatexhal@tionnvebverovide a

val ve whigh 25fR:Lode 3&%1%@ raudiank ol 168 koouhASndfvhces andh i s
sinple and cH& tees th

IS, solutiqn is e
charact eri si ff§ef éﬁ%ﬁf afsiqay aig) Wik} SThEIEREBN a’l"%ﬂ1 dJTaQ[XﬁEé‘ \S/Ié?ve housi ng
is provided awitéua tsecornid tnheepas’alcclﬁe@onﬁablw@ Hefihe AghehatémaEk i on
30 channel, the twp £hanngl §obehs %I Viddednsepramberd. frhemredaction of

the substance will have to be compensated for, which could be
15 done by giving a greater dose and letting the child inhale
for a longer time. This is of course not desirable when
dealing with small children and infants. Further, in the
known devices the valves are complicated to take a part and
clean.
20 ‘
The invention

It is therefore an object of the present invention to provide
a valve which aims to reduce the draw backs of the known

25 devices and is simple and cheap to produce.

This solution is achieved by the characterising features of
claim 1, the second part of the valve housing is provided
with a second bore, said second bore defining the exhalation

30 channel, the two channels being provided separated from one
another and placed adjacent each other.

Further preferred embodiments are described in the dependent

claims 2 to 9.
35



-anot her and pl aced adj acent each other. Further preferred enbodi nents are
described in the dependent <clains 2 to 9. 35 WD 95/27525 PCT/ SE95/ 00313 5
1t is also an object of the present invention to provide a use of a valve
as described in claim10, as well as a nethod of assenbling a valve as
described i fwgdsphsgs11. 5 Brief description of the draw ngsecisEsvaBise
according to the present invention will snow be described by way of exanple
with reference to the appended draw ngs, wherein 10 Fig. 1 shows an

expl oded view of a_val ve accordi f | dtviak hhe

descri pti onTItFil§. 23sQ HifhP Jﬁgtvgf\%ﬁﬁorfaﬁehs%qjgsgfelﬁ%ﬁéﬁﬁ tion, ;_E Eig. 3
shows a sectisenalf aiealvelesndgseribedeln iGi@dm P« ¥ ‘?ﬁ F%2 2e%FPY. 4a
and 4b showdaq dihbeifdla SiadeevasvGesdr iided finr sla® Henbrane rmounted in

t he inhal ation channel of the valve, and Fig. 5 shows a side view of the

second nenbrane mounted in the exhalation channel of the valve. 25 Fig. 6
shows a $i d@niiefwdescriptidnfo@heREAWANAS on of the first part of the

val,ve. Detail ed description of he drawi ngs 30 The valve is now descri bed
inrelation to a preferred.. emadi \rah¥€oACE L1 didey twe t he

i nvention. Thfe I"?eaﬁ‘c':%%q'ld'l“ﬂ%%t ISHF%r%\e\/ﬁeﬁﬁinon has. a {_}?usi;g%q%%d

consi sting afegaribedr by, way fof sxappie WithFeferensRdtpatrte i'ch are

intended to fe j 'ggedw;,gg@i,her. The first part 4 is adapted to be fitted
to the oiJotIet end of an inhalation

Fig. 1 shows an exploded view of a valve according to a

preferred embodiment of the description.

Fig. 2 shows the valve in the assembled position,

15 _
Fig. 3 shows a sectional view taken along the lines III-III
in Fig. 2,

Fig. 4a and 4b show two different side views of the first
20 membrane mounted in the inhalation channel of the valve, and

Fig. 5 shows a side view of the second membrane mounted in
the exhalation channel of the valve.

25 Fig. é shows a side view of a preferred construction of the
first part of the valve.

Detailed description of the drawings

30 The valve is now described in relation to a preferred
embodiment of the valve according to the invention.

: The valve according to the invention has a housing 2
coﬁsisting of two parts, a first part 4 and a second part 6

' 35 which are intended to be joined together. The first part 4 is
adapted to be fitted to the outlet end of an inhalation
device having a body, e.g. a so called spacer. The spacer is



devi ce having a body, e.g. a so called spacer. The spacer is WD 95(27525

PCT/ SE95/ 00313 6 preferably constructed to be used by snall

having a volunme between 150 to 500 m, preferably about 250 m, but
of course have any preferred volune and form The adaptor part 5 of
first part 4vosnrasiapted to be fitted to 5 a spacer and i s ROTesEes/@biy

construct ed

to be fully inserted into the corresponding part of the

spacer. Furthernore, the end part 7 of the second part 6 is adapted

fitted to a

fully inser PEEEAHE
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hé correspondi ng
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first part and has a greater cross sectional area than this

first part 4.

The first and the second parts are provided with a bore which

forms the inhalation channel 8 when the two parts are joined
together. In the preferred embodiment the bore is provided
along the central axis X-X of the first part 4 but is
provided along an axis which is parallel with and displaced
in relation to the central axis of the second part 6. Due to
this displacement of the bore in the second part a part 10 is
formed which protrudes beyond the extension of the first part

4 when the two parts are joined together.

In the part of the inhalation channel which is positioned in
the second part 6 a first membrane 12 is provided. This first
membrane 12 constitutes the inhalation valve and is formed to
be opened by the inhalation airflow through the inhalation
channel 8 during inhalation. As can be seen i Fig. 4a and 4b
the membrane 12 is formed with an edge 14 at one end of the
main body 16. The main body 16 has the form of a cylinder
which is cut by two planes 18a and 18b. The two planes 18a,
18b form an angle of substantially about 60° with each other.
In the angle between the two planes a line is formed in which

ring



-the nenbrane 12 is formed with an edge 14 at one end of the nmain body 16.
The main body 16 has the formof a cylinder 35 which is cut by two pl anes

: 18a and 18b. The two planes 18a, 18b form an angle of substantially about
600 with each other. 1In the angle between the two planes a line is forned
i n whi ch WOuRpsa7p25 PCT/ SE95/ 00313 7 an opening 20 is presisiosiodss

I ndicated in Fig. 4a and 4b. The edge %4 Is intended to be placed within a
recess 22 provided in the wall of the i'nhalation channel 8 in the second

part 6. Wien the first and second parts.are, ] oi; iloggth the. eflge 5 of
t he menbranan epeninge 2Qepf E\F?‘fﬁ‘ﬂ*q e r‘Bééggtéz‘g ’E‘id’} e g%dgﬁgdgg. cff t he
first part dagktid Sid Mpeendad torbe Fdacedcyibhin mecess ¢8 PRAYI{4E
nmenbrane 12.is rﬁﬂﬁafﬁ o2 £8 t ; ish dd iy khanAel eg i i .then ské@opdrpactlé@sr the
wald s of th& nERbrahe Mist be f1exj bl e which . OBA0S {dlenkle¥nbaygyd 0 be as
thin as pos¥hBhethe firstoasdi AgeoNd RATES8REr ARE st “open even to smal |

air pressurgs. tifenenBrEneant112be rkapte Withinatherrergssfe 22s b¥ohBereed to

open at an air € & JiShagpoye 0 Pa or nmmHg. 15 In the-preferred
enbodi nent Fﬁgen§%ﬂ§§%éﬂfégngae of Silicone, EPDM or C oroprene but any

ot her suitable material having simlar characteristics, e.g}.h bei ng soft

and flexi bl @t ganimportsed fo20the fumgtiayr efdthene I Rttt et he valve a
thin perfor%teg,gr?ﬁgl |2 38 imaRr @i dedotth dride fleReibhé imetetiainellnof the
second part 6. This perforated | 38 i.S _proyi Fs lUgRhERY  Of
hol es 4d°foEmFﬁécHF?rf?ﬂﬁw%ﬁ%}sa§¥gL§%éﬁ?Ff?'ﬁa ngik%n#%§¥%§%§vg§ts.the
menbr ane 12 fdag@ BRatotimigee tb befas dhgin ashpessible jafkdMEIPPALRIt he

I nhal ati on Qha%ﬂ%'meﬁﬂréﬁé‘ﬂd%% BpefiCevén b \waah 1f air threesmnrest.0ThASUr € t hat
the menbrane™

membrane 12 in the inhalation valve is constructed to open at

an air pressure just above 0 Pa or mmHg .

> In the preferred embodiment the membrane is made of Silicone,
EPDM, or Cloroprene but any other suitable material having
similar characteristics, e.g. being soft and flexible, can be
used.

20 ‘

In a preferred construction of the valve a thin perforated
wall 38 is provided in the inhalation channel of the second
part 6. This perforated wall 38 is provided with a plurality
of holes 40 for the air flow and as a security wall which

25 prevents the membrane 12 from being damaged if a foreign
object is inserted into the inhalation channel. It is also a
security wall for the user to ensure that the membrane 12
cannot get into the mouth and lungs of the user if it is
released from its position. The perforated wall could be

30 formed as a net or grid.

The function of the membrane will now be described in order
to explain the importance of the choice of material and wall
thickness in order to reduce the resistance during

35 inhalation, this being one of the main objects of the
invention. When the user inhales air flows through the
inhalation channel 8 and through the membrane 12 as indicated



cannot get into the nouth and lungs of the user if it is released fromits
position. The perforated wall could be 30 fornmed as a net or grid. The
function of the menbrane will now be described in order to explain the

i mportance of the choice of material and wall thickness in order to reduce
t he resistanamsgusng 35 i nhal ation, this being one of thearsEssmbizect s of
the invention. Wien the user inhales agr flows through the inhalation
channel 8 and through the nmenbrane 12 as indicated WO 95127525

PCT/ SE95/ 00313 8 by arrqw A in Fj 2 £ 4 O The tdler shikexeséde surfaces
defined by Fﬁea’f%w&éﬁ'egl%aﬁén@%gg g?gsjéggr ated wher ggx { he.qpeni ng 20

i s opened addfaned deh thieolwpoPiaResIEhaPRettP FT S £ERFASRY YR At t he
outl et openipg Qperity L@l ie. oféiwed amdt hiickoms sflufw ttige thal moubh RIRCH/al ve i s
preferably 0.15 - 0.2 for .t ' S¥ed Ryeefcgkr 9d1eabohidgrent but

i f anot her °ﬁa?@?? ﬂaﬁ%m?ﬁs?gﬁdtﬂg {Yﬁelt (;%Rk%gég o%tir}gg |l Z’ ni gh# be , dj fferent
for an ofiti whickhesetaforkhef wahts \off \Fhe YGlTﬁel§éE"tF\r,%rﬁ Y B-12 provi ded
with a furthgr eberenanataribes Seethd preifgrrdd embowir@ntThis ifirt her bore

is provided__adjacent, i nha ' BRheSs ad¥ dHe tAG1Bahiqwt Bde
second part a{?ﬁlg%ﬁrpnrl%%?ét}gésqgeg%\% t egr&%gtengtoalof the first Tpart 4. The
second bor e ififereBhstAs ahePEXRRF AT ERRNRRI TAS P4 VEid ext ends from t he

end part 7 of the second part 6 to the anbient air. A second nmenbrane 26

s Proviged il Ligon@Xaleald 48 pRavNela AcAnd seraidd wae becanniad al|on
val ve, "as can be seen in FEi

subst ant i al ISgep| dRaFiand ci%r %E}Fa?' ;ﬂ}eﬁiﬁsgggggﬁqgge%{%geswﬁgﬁbg?e (ra:fs'?r ggla?/
preferably tagyapentr tige nredagiinh nghargiedn@nand 28n ek iRAEE &dj BBEnt each
ot her and Cls%gz%nho éilé’ wiPRH PRetYu@is s onanehanextditicixiedl aheopivat ve in
the preferr;;rtEQ?gTﬁgfggcéﬁa %ggtE&ﬁgéaongoagpggeaéxﬁ%&é%fbn channel
15 24 and extends from the end part 7 of the second part 6 to
the ambient air. A second membrane 26 is provided in the
exhalation channel 24 and constitutes the exhalation valve,
as can be seen in Fig. 5. The second membrane 26 is
preferably subsfantially planar and circular and is provided
720 with at least one, preferably two protruding retaining
elements 28 provided adjacent each other and close to the
periphery of the membrane. The exhalation valve in the
preferred embodiment is constructed to open at an air
pressure of about 30 - 40 Pa (40,8 - 54,4 mmHg). Arrow B in
25 Fig. 2 indicates the air flow during exhalation.

In the preferred embodiment the retaining elements 28 extend
.substantially perpendicular to the plane of the membrane and
are provided with a thickening 30 at their ends as can be

30 seen in Fig. 5. The thickening 30 is intended to form
retaining means for the membrane 26. The membrane 26, the
retaining elements 28 and the thickenings 30 are preferably
made of the same material. Said material must be soft and
flexible and in order to simplify the manufacture of the

35 valve according to the invention the first and second

membranes are made of the same material.

L



-pressure of about 30 - 40 Pa (40,8 - 54,4 nHg). Arrow B in 25 Fig. 2

I ndicates the air flow during exhalation. In the preferred enbodi nent the
-retaining elenents 28 extend substantially perpendicular to the plane of
the menbrane and are provided with a thickening 30 at their ends as can be

30 seen in {ighsades The thickening 30 is intended to form pchiskbiodld Neans
for the nenbrane 26. The nenbrane 26, tpe retaining elenments 28 and the
t hi ckenings 30 are preferably nmade of the sane material. Said nmaterial

nust be soft and fl exi bl nd.in qrder .tq,siapli nyf,acture of the
35 val ve ac®8paregttthe r?é‘?’iaﬁ\?gh??o‘%‘?rhneelf ?#s#ﬁgnéé%%%%% rrg%branes are
made of thepgavtdedteitinlat WOass/ s PreErrabdy/ Y31 ForesadZacEhe t he

exhal at i on ¢R00Ch, oyt tPGaRds pAire ipar thhavilgda Widmetier east one,
preferably two, bores, 32. ores t t ,having a
di ameter ~ c&OFEEFBATIIRS 1P t‘ﬁ& gi"%ﬂ%‘fe&? %? @ﬁe%ggg%ﬁ%gﬁgﬁ‘gpﬁgﬁt 3528 5 and
one part Shawindgoaedpaxrettavingr red pameliery QFreRBORPARRtER the digmeter

t hisckeni ngs 30 tndheni&kéitgag zel.ements 28 with their thickenings 30 are

i ntended to be used for the nmounting of the second nenbrane 10 as foll ows.
When the second nenbrane 26 is to be nounted in the exhal ation channel 24
the retai ni mMheclretahhing&eldnemtshas vith kfixgdharkenings (34 5% o t he bores

3% iE such B l%'aedt Eﬁtbé hf‘séd"ifﬁkeﬂhégﬁoxﬁﬁ:i@gt ofidtheysecbrichmembirase The
t hi ckeni ngs w ILn this manner prevent the rape r :al |1 ng
of . Wenl oidf F§LLRES i YheD %e ﬁgff’ggol?elﬁrear?\%%eﬁg o%é?%éerﬁq%je éf f"’?st 12
and second Afherexhaiationrehdrinedt 2p| thedretpimHan, elpRenks 138 &ifhstheon. The

first ”E”bre*ilﬁb&%niiﬁ Bl gFedirideritea 2Ats eans boresi B2t in swdomhnmert 6 and
t he second nenbrane 5 '

part 4, ¢ that theé tgitl:]%enﬂxogusn L9deREels Sgew&%d £8RO¥Ered Nom{d r st and second

thickenings will in this manner prevent the membrane 26 from
15 falling of.

When joining the different parts of the valve together the
first 12 and second 26 membranes are first placed in their
respective-position. The first membrane 12 is placed in the

20 recess 22 in the second part 6 and the second membrane 26 is
mounted as described above. The first and second part 4, 6
are thereafter joined together in any suitable manner. In the
preferred embodiment these two parts are joined together by a
snap-fitting. The second part € is provided with a collar 36

25 and the first part 4 is provided with a ridge 34. When the
parts are joined the collar 36 of part 6 will snap in behind
the ridge 34 of part 4 and the two parts will be securely
joined together.

30 It is also possible to join the two parts by press-fitting
during the actual manufacture of the valve. In this case one
part is provided with an end part formed to be inserted into
the corresponding end part of the second part. The two parts
could also be screwed together by mutual engagement in screw

35 threads arranged in the respective parts of the first and
second part or by gluing or welding.



are thereafter joined together in any suitable manner. In the preferred
enbodi nent these two parts are joined together by a .snap-fitting. The
second part 6 is provided with a collar 36 25 and the first part 4 is
provided with a ridge 34. Wien the parts are joined the collar 36 of part
6 will snap wooedekisnd the ridge 34 of part 4 and the two pearsmswisid be
securely joined together. 30 It is als 0possi ble to join the two parts by
press-fitting during the actual nmanufacture of the valve. In this case one
part is provided with an end part,_ faqr t i LAt Ore (18 med

cor r espondi nBt ekt BREVess TRRY S agg??iﬂe td\%so%%ggtggégc%ﬁl al so be
screwed t ogewinnimytheutinhhlekieyaresikhahation Frennelfe¥hE™ B Pand® in the
re/specti VeC_rl)_?g{-& ofrd R@ihibaStogethers eaontigardutsrtapgegbarhgcbes mel di ng. WO
95/ 27525 PCT/ SE95/.003 10, 1¢ i €/yyd r h eglBse .Or
recesses ar eMBIAEY B\M%Iﬁluﬁtt %dllsdn%a\é%t%i,g%f%@?eiﬁlhash g% g%nnel when t he
two part$ arkisoi¥esd facddiheren P \HiegRivgpet dtse VRdVE ¥WPAED SRt dity and
dust could skigk Jd Reriebenss eopfldttdngalater forThany atberfaeitahlses a

cl eaning of the val ve whic j d oy tya g Wat er or
any ot her suFtERPEY G1MAS %68'?%&f%hg&vhfghggﬂgﬁﬁtrﬁ{eﬁgmg?cﬁgﬁneI s of the
valve. In a preferred enbodinent the two parts of the valve are 10
produced i n gnphasté fertride embbditiercth thenthe payettdforfhenyalvedare preferred
mat eri al (LS polysul fon. L [1Q1s G whbeni emed amjdéetibe val ve
accordi ndbtogfﬁeu??é/eln iao%;qggéf'ga%éf co a?sgkge m)ﬁtifi edjvvithi n the scope of
the appendedmenified. AmreieREedemlr iF PREYTHHASti on and the

exhal ation valve could have other forns and be constructed differently. In

the 20 prefgroed, enpodiment (hbe; geaisane in the inhalation valve is forned
with two i ncFrned pranes 18a and 18b and an opening

15 The valve according to the invention could of course be
modified within the scope of the appended claims.

Thus the membranes in the inhalation and the exhalation valve
could have other forms and be constructed differently. In the
20 preferred embodiment the membrane in the inhalation valve is
formed with two inclined planes 18a and 18b and an opening
provided in the line along which these two planes meet each
other, see Fig. 4b. The membrane could also be constructed
with three planes inclined towards each other and a central
25 opening provided at the point where the planes meet each
other. This construction corresponds to the construction of a

biological heart valve.

Furthermore, the exhalation channel, and the membrane

30 provided in the exhalation channel could be semilunar and
provided adjacent and around the inhalation channel. This
construction would give a larger exhalation valve and channel

and at the same time reduce the size of the valve housing.

35



-provided in the line along which these two planes neet each other, see
Fig. 4b. The nenbrane could al so be constructed wth three planes inclined
- towards each other and a central 25 opening provided at the point where the
pl anes neet each other. This construction corresponds to the construction
of a biol ogvgarbgart val ve. Furthernore, the exhal ati on phgsemeboziand t he
menbrane 30 provided in the exhal ation ?rannel could be sem | unar and

provi ded adj acent and around the inhal atton channel. This construction
woul d give a | arger exhal ation valve and channel and at the sane tine
reduce the &12&m&f the val ve housing. 35 WO 95127525 PCT/ SE95/00313 11
Clains i. Valve intended to be used in particular in inhalation devices

having a boqy, yﬁ%@ fritshddar el beLﬁ@ed/&er@al&&!bﬂgan irs irdnadiartgof?2) |
conpr|3|ng an first 4 I ch LS utl et
openi ng of tdl?éflﬁﬁayhg‘f”i%(? )hr‘?\gg i %ggfs?% seconﬁ R%dthé?aoQ

whi ch a SoutHopiséag 02)epdmnn;51naskncﬁﬁrﬁiaHﬂﬁ&nﬁéh W%%EQ!%%I@Q? TRd E%cond
parts being,brg m\é},@@d S tdh %ufulteat obéfi Engleff Rhegbedyi ahaitet iimhadhthor| 10
(8, a flrst rane (1 [ in a ﬂgﬁg ( nd a -
second neanEW@°€267 é ?8%1 g@? ég“%hl%“ EaﬁbQEh eggégbgécgart (6)
is provi dednaukt eaa becwmouhtss,e saddi ﬂl%m E&F@nﬁeP?‘f’ﬁ% Y  exhal ati on
channel (24) SEV\Ql‘Elhaé]rﬁl&.;t( Bord4debinity Ah mhnaldeﬂomenmmtead from one
anot her and § ace acent _each v C 1, ¢ h
27t B'e (o e slokf ponmane, g 12) dPror e in Frll ERRSI G heBhBLL
is constructe) tamdbe Setond imembrang K%ﬁbrthe correspondlng part of a

spacer and & hat- the €nd Pa ts €78 in that the second part (6) is
prov1ded with a second bore, said second bore defining the
exhalation channel (24), the two channels (8, 24) being
15 provided separated from one another and placed adjacent each

other.

2. Valve according to claim 1,
characterised in that the end part (5) of the
20 first part (4) is constructed to be fully inserted into the
corresponding part of a spacer and in that the end part (7)
of the second part (6) is constructed to be fully inserted
into the corresponding part of a facemask or a mouthpiece
thereby minimizing the distance between the inhalation inlet
25 and the inhalation outlet of the valve.

3. Valve according to claim 1 or 2,
characterised in that the first membrane has the

form of a cylinder having an edge (14) and is cut by two
30 planes (18a, 18b) forming an angle of substantially about 60°

with each other.



of the second part (6) is constructed to be fully inserted into the
correspondi ng part of a facemask or a nouthpiece thereby mnimzing the

di stance between the inhalation inlet 25 and the inhalation outlet of the
valve. 3. Valve according toclaimlor 2, char acteri sedin
that the fiwgtosamabrane has the formof a cylinder havi necarsegsdgs3(14) and

Is cut by two 30 planes (18a, 18b) forgil_:gg an angle of substantially about
600 with each other. V\D 95/27525 PCT/ 5/00313 12 4. Valve according to

claimlor 3, c har S; € d_insthat in the angle bet ween t he
two pl anes (‘18‘&31‘1%@‘3‘:&’11‘311??8 Fg cf%ar fed ©F @hich an openin s provi ded.

5 5. Val ve acaoadrnag ¢ & @ & g edHnthag éngtheangle be wFﬁnth&? the wal |

of the '”hagg gi'ane%‘ annel, ﬁgi)?]%tﬂir{é tilse fogME@NTN parich( Gn bpepinyized wit h
a recess ( recelving the edge (14) of the first menbrane 10 (12).
6. Val ve acdsrBFAYL4%Fany of the preceding claims, char acteri se

d in thas the second nenbrane (26) is a substantially planar, preferably
circul ar, mgnb(,gggel% ?&rﬂgsbagcgélﬂ egst one, preferably two, protruding
8

retalnlng él'enents (2 rovi ded adj acen h e £ 9ot he
periphery of fhé Fefif 7t ﬁaFv‘Z %ccctglr %‘Et 89%? 3 a&g qhﬁgga °

aiml et :.% aract
er i s e ddnannhbat (8heritlvith&hepspeont R¥FFE (§&cHAPTR %) F8r i ng t he

exhal ation chapggl (£2f)£diS repfedvidgdene tetget (Leasef ores mm&mbya@w)
bores (3 for . receiving the protruding retaining el ements (28) provided
on the Yecdd® ) nenbrane (26), said holes being provided adjacent

6. Valve according to any of the preceding claims,
characterised in that the second membrane (26) is
a substantlally planar, preferably circular, membrane

15 comprising at least one, preferably two, protruding retaining
elements (28) provided adjacent each other and close to the

periphery of the membrane.

7. Valve according to claim 1,

20 cha racterised in that the further bore in the
second part (6) forming the exhalation channel (24) is
provided with at least one, preferably two, bores (32) for
receiving the protruding retaining elements (28) provided on
the. second membrane (26), said holes being provided adjacent

25 the exhalation channel (24).

8. Valve according to claim 7,
characterised in that the retaining elements (28)

are provided with thickenings (30) and in that the bores (32)
30 have two parts having different diameters for receiving the
retaining elements (28) and the thickenings (30},

respectively.

9. Valve according to any of claims 1 to 8 fitted to a spacer
35 having a volume of 150 to 500 ml, preferably 250 ml.



-25 the exhal ati on channel (24). 8. Valve according toclaim7, c har ac
t eri sedinthat the retaining elenents (28) are provided with

- thickenings (30) and in that the bores (32) 30 have two parts having
different dianeters for receiving the retaining elenments (28) and the

t hi ckeni ngswigdfhysasr espectively. 9. Valve according to anydfsesd/@siss 1 to 8
fitted to a spacer 35 having a volune of 150 to 500 ml, preferably 250 m.
WD 95127525 PCT/ 5E95/ 00313 13 10. Use df a val ve accor di ng to any of
claims 1 to 8 in connection with an pressuri ng? gir%t.%rseg gg\? {phaler. 11.
Met hod of ast@niflgen@faavipbee AHGARY 8 &N Bt crfalfs 1 t0 8 wherein
the edge (1l4domfedtion’ with akrgresmrisell neteredssiosedinhaberhe recess (22)
of the inhalation channel (8), the second nenbrane is placed in the

exhal ati on channel (24) and the retaini ng el ement s &28% and tctjlea.

t hi ckeni ngs $80)Method PAsaFEeP} i 2 NBLKS, 2SCTHEINRNE 80 eRbi H§
bores, 105 whep egfyrurdine thier sdgd 4)149nctsthentis) membranar €132 bi ¥red
together by uludle£1930CHRD! roddus (349082 260OM ikl akdoh! Shathddl (hereln

the two part&"%F e'val ve are, ] ol_ned t oget her press-fjtting. 13.
Met hod accor thegseernd a‘ieﬁ*PIi',‘evﬂ‘l%rFQial‘Fefihégt‘v'\Bep 33 °nt_ﬁéa‘§}3‘f'n€e(2;45e
j oi ned toget hRa e HetEihihyi elements (28) and the thickenings (30) are
inserted into the bores (32) and extending beyond the bores,
10 whereafter the first (4) and second (6) parts are joined

together by mutual engagement.

mé‘:’yc}nd t he

12. Method according to claim 11, wherein the two parts of
the valve are joined together by press-fitting.

15
13. Method according to claim 11, wherein the two parts of

the valve are joined together by snap-fitting.



