1 AN | MPROVED SPACER The present invention relates to a spacer device for
the oral admnistration of a volatile nmediumcontaining a nedi canent.

Spacer devices are attachnents to the nouthpiece of an inhaler, particularly
tor pressurized neter dose inhalers. Various spacer devices are known in
the art froma tube spacer wth a volume of < 50mlL to hol di ng chanbers with
a volunme of up to 750 m. Cenerally, spacers are known to reduce
coordination difficulties and reduce oropharyngeal deposition thereby
considerably increasing the drug delivery In the lungs. Indian Patent No.
190657 di scl oses a spacer device for aan1n|ster|ng orally a volatile liquid
conposition by inhalation having two conical nenbers nade of anti-static

mat eri al and assenbl ed at their divergent ends. Convergent end of the cone

is adapted to receive withinANIMFP DhGP e of a container filled
wi thin the nedicinal conposition and the convergent end of the other cone

adapted to be inserted into the nouth of a patient. The inner surface of
t he one of sai'hd presuns ln'v%nmsrﬁ\réldt@é twia.t bpadee peeiderfondse ardl ddneniskatict osur f ace

of the ot e provided w epped rings corresponding to the stepped
ri ngs |rY°[]5ﬁ@ Hﬁn ‘?B?‘%"’HE@“‘!‘FA@ "s are provided with | ocki ng nmeans, such
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during Riessufieed metesdese iihals: Narielsswpacer fevices e known dmBiierarhseR itubgt ed
Wi th t hesg%?é(zf@wt!’?rae%lnmetc{ﬂ lrtﬁq\{ﬁdl chBfbefs! gvﬁh NGYiufle bNGp 45 UBodRIT very.

EP 938 9 I scl oses a r spacer) having a one-way
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el l'ipticallysh@pedtentNe 180857 cdistiodesi a0spaideredasicener iadnimbtieringlorally a
volatile liquid composition by inhalation having two conical members made of anti-static
matetial and assembled at their divergent ends. Convergent end of the cone is adapted to
receive within it a pumping device of a container filled within the medicinal composition
and the convergent end of the other cone adapted to be inseried into the mouth of a
patient. The inner surface of the one of said cones is provided with stepped rings and the
outer surface of the other cone provided with stepped rings corresponding o the stepped
rings in the inner surface. The cones are provided with locking means, such as notch and
the projection. Reference can also be made to WO 00/33802.

However, in the spacer device as described in the indian Patent No. 190657 during
accidental exhalation the dose in the spacer chamber gets diluted with the moist breath
thereby reducing the efficiency of the drug delivery.

EP 938 908 discloses a cloud chamber (or spacer) having a one-way inspiratory air
and one-way expiratory air valving system, which allows repeated breaths to be taken
without removal of the device from the mouth of the user. The one-way inspiratory air
valve is formed from an elliptically-shaped valve body comprising an elastomeric material
having an “X"-shaped cut in the centre portion of the material. During inspiration, the
“X"-shaped cut opens, allowing air to be drawn through. US 5,042 467 discioses a spacer
having a similar type of valve. HoWever. this document is primarily concerned with

providing & medication inhaler incorporating a sonic signalling device comprising an



having an "X"-shaped cut in the centre portion of the material. During

i nspiration, the "X'-shaped cut opens, allowing air to be drawn through. US
5,042,467 di scl oses a spacer having a simlar type of valve. However, this
docunent is primarily concerned with providing a nedication inhaler

I ncorporating a sonic signalling device conprising an 2 integrally nol ded
pl astic body and vibratory reed. A nusical tone alerts the user if he is
inhaling too rapidly. An inhalation chanber for use with a netered-dose
inhaler is also disclosed in GB 2230456. A face mask adapted to communi cate
with the nose and/or nmouth of an infant or young child comunicates with

t he chantdegraliyt ineldedi masticfhodytanidnvibiatary oeeds afveysical dona alesta rthe asersif Wwetid

at nosphe ia a second valve permtting exhal ati on therethrough. The
i nhal ati[&'ﬁ'am’oﬁa\% %%ﬁlgrises a disc which is biased into a closed position in

whi ch ijt beaxrs i;&%mﬂmg_t Ci?mtﬁd?nm a‘rsesxeia? abyetopagosyf irm\a;\ém[]ib rdso dlselosed limg | Sd
trappe tween e I SK a alr ol Cross-wres. ave now appreci ate
that t he%&p%%:@“é deA paepensk rﬁq%HEedpﬁoi MEpRISER Vi Biscnos, Py of an

avai | abl g4 ofl9bithg WMl BnrRliniSREE Wit thd chaiiser Rt b RSN bt o \aiieObida | N
particul ar, spacers conprising inhalation valves of the elastoneric slit

menbr aneCePRnicatpswith PSRt gesamad ahe pemyidingshalatiop faerethrough.
suf fi 1 ethl Ynhafioh! viiNeAtintprided BRUISPRRER ié DiasBRiftg d18@de@Yolion H bicrOR
young child. I'n such a valve there 1s variable opening of 'the valve
dependi npeam against ag@nnakeo sgatby Meaans oo dpivg. dw sppipg de itrappeld bewesbdble f or

P obl st B ER IR S RS krown devi ces. Accordi ngly to the present
I nvention, thakehave pow\dappestiated thatethedspaces ddsefibed dn thererior aft and those
B b BrSiphanl Sl B oF 3" Sk TR selblbeio et o
medi camephrtRii9r,ahacers comprising inhalation valves of the elastomeric slit membrane type

have the disadvantage that the valve may not open sufficiently, particularly if the spacer is

being used by an infant or young child. in such a valve there is variable opening of the

valve depending on the inspiratory airflow.

We have now appreciated the need for an improved spacer and have devised one
which substantially overcomes the problems associated with the known devices.

Accordingly to the present invention, there is provided a spacer device (100) for the
oral administration of a volatile medium containing a medicament, which device comprises
a chamber (110) having an iniet {102) to admit a measured dose of medicament and an
outlet (104) to be received in the mouth, wherein the spacer comprises a butterfly vaive
(108).

The valve acts as a barrier to exhalation,

Preferably, the butterfly valve comprises one or more fiaps pivotally mounted on a
valve seat, although other designs are possible. Preferably, the valve comprises two flaps,
more preferably two substantially semi circular flaps. in one preferred embodiment, two
flaps pivot about an axis which passes through, or close to, the centre of the fiow path.
Suitably, the axis is substantially perpendicutar to the flow path. Preferably, each flap
comprises projections, suitably two projections, which enable it to be mounted on the valve
seat. The flap may, for example, rotate about an axis between two projections of the flap

(as will be further appreciated from the accompanying drawings). Preferably the



outlet (104) to be received in the nouth, wherein the spacer conprises a
butterfly valve (106). The valve acts as a barrier to exhal ation.
Preferably, the butterfly valve conprises one or nore flaps pivotally
nounted on a valve seat, although other designs are possible. Preferably,
the valve conprises two flaps, nore preferably two substantially sem
circular flaps. In one preferred enbodi nent, two flaps pivot about an axis
whi ch passes through, or close to, the centre of the flow path. Suitably,
the axis is substantially perpendicular. to the flow path. Preferably, each
flap conprises projections, suitably 30 proj ections, which enabl eit to be
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used with a spacer of our preferred design. The butterfly valve preferably emits an audible

sound upon operation (usually upon closure) and this provides a useful indication to the
user. The audible feature can be an integral part of the functioning of the valve - that is,
no separate sonic signalling device is required — so this provides a further advantage.

The valve can be made of any suitable material, for example any rigid plastic or an
antistatic non-metallic material, such as an antistatic plastic material, may be used. We
prefer to use an acetyl copolymer (for example Delrin). Polyamide may also be used.

It is preferred to use a butterfly valve which operates at a very low expiratory flow
rate. The valve preferably operates at an expiratory air flow of less than 25 mi per minute,
for example from 15 ml to 25 ml per minute, or less. This enables closure of the valve
even upon slight expiration by the user.

Preferably, the valve also operates at a very low inspiratory flow rate. The valve
preferably operates at an inspiratory air flow rate of less than 25m! per minute, for exampie
from 15m! to 25m per minute, or less. Complete valve opening thus occurs even upon
slight inspiration by the user.

The butterfly valve is preferably positioned in close proximity to the outlet. Whilst
the spacer device may be of various shapes and constructions, it is particularly preferred
to use a spacer comprising two frustoconical members assembled together coaxially at
their divergent ends, the inlet and outlet being respectively at opposed convergent ends.




sound upon operation (usually upon closure) and this provides a useful

i ndication to the wuser. The audi ble feature can be an integral part of the
functioning of the valve - that is, no separate sonic signalling device is
required - so this provides a further advantage. The val ve can be nade of
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as fo provide a substantially air-tight seal. Preferably, the divergent ends have

complementary stepped surfaces to provide a close air-tight fit. 1t is also preferred to
provide locking means to lock the two members together in assembled condition.

Preferably, the inlet of the spacer projects inside the chamber. For example, one
embodiment of this is illustrated in Figures 1 and 4, which show inlet 102.

The spacer preferably also comprises one or more airvents. These are preferably
located at the convergent end of the chamber member bearing the outlet, and allow for
exit of any exhaled air to the aimosphere.

The spacer device preferably comprises an outiet having a mouthpiece. The
mouthpiece preferably further comprises a cap, which may be attached or removable , as
illustrated, for example, in Figure 1. The cap preferably also comprises a connecting
portion which attaches to a surface of the spacer, such that even when removed from the
outlet the cap remains attached fo the body of the spacer device.

The invention aiso provides the combination of an inhaler for dispensing a
measured dose of medicament in a volatile medium and a spacer device according to the
present invention.

The use of a spacer device according to the present invention for the inhafation of a

medicament in a volatile medium is also provided.



the outlet although various designs are possible. The chanber of the spacer
Is preferably made of an antistatic non-netallic material, for exanple an
antistatic plastic material, for exanple pol yam de. The valve may al so be
made of the sanme material. For a spacer conprising two frustoconical nenbers
as descri bed above, preferably the divergent end of one nenber is received
in the divergent end of the other nenber so as to provide a substantially
air-tight seal. Preferably, the divergent ends have conplenentary stepped
surfaces to provide a close air-tight fit. It is also preferred to provide
| ocki ng means to |ock the two menmbers ®ogether in assenbl ed conditi on.
Preferably, ¢t i ; ; ' Jonsi ;
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vol atil e nedi Lﬂn and a spacer device according to sent” i nvention. The
use of a spafigurelbshews adeprigwj theovalte present invention for the inhalation

of a medi cagnte 6 sRon®'adtdrk GieWFSH 4 fPeterred! BiteRly VWL Ahil® Figure 6b shows a

front view of one or the semicircular flaps used in the butterfly valve of Figure 8a.

Figure 7 shows a general perspective view of a spacer device according to the
present invention.

Figure 8 shows an exploded general perspective view of the spacer device of
Figure 7.

Figure 9 shows a cross-sectional view of the spacer device of Figure 8.

The butterfly valve (106) functions in such a manner that when the medicament is
inhaled by the user, the flaps of the butterfly valve open as shown in Figure 5 and allow
the medicament to pass thorough the outiet into the patient's mouth. When there is
exhalation by the user info the spacer device, even at substantially low expiration airflow,
the flaps (108) of the butterfly valve (106) close the outlet and act as a barrier to
exhalation, This prevents the chamber-containing medicament from being diluted with the
moist air. While closing the outlet, the valve creates a ‘tap’ sound that provides an audio
feedback to the patient. The buiterfly valve functions at a very low expiratory air flow of 15
to 25 m| per minute.

The chamber (110) of the spacer device (100) has two conical members named
spacer top (124) and spacer bottom (126) each having a convergent (112) and a divergent
end (114); said members are assembled at divergent ends (114). The divergent ends
(114) of the said conical members are provided with stepped rings (116) that enables the
assembly of the said conical chambers and provides an airtight joint. The inlet (102) for
receiving the medicament from the inhaler or the like and outlet (104) to deliver the




To illustrate the invention, a preferred enbodi nent thereof will now be
described with reference to the acconpanying draw ngs in which: Figure 1
shows a general perspective view of a spacer device according to present

i nvention. Figure 2 shows a sectional view of the nouthpiece assenbly of the
spacer of Figure 1. Figure 3 shows a sectional view of the top of the
spacer of Figure 1. Figure 4 shows a sectional view of the bottom of the
spacer of Figure 1. Figure 5 shows a top view of the valve. Figure 6a shows
a front view of a preferred butterfly éalve; while Figure 6b shows a front
view of one or the semcircular flaps Used in the butterfly valve of Figure
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mouthpiece (122). The mouthpiece is covered by the cap 120 as shown in Figures 1 and
7.

The mouthpiece assembly shown generally in Figure 2 comprises the butterfly valve
(106) together with associated guarding means (not shown in Figure 2).

The spacer device of the invention can be made in accordance with known
techniques, as will be clear to those skilled in the ari.

in use, intet 102 is connected to an aerosol medicament reservoir, for example, and
a dose of inhalant medicament is pumped into chamber 110. The patient then places
outtet 104 in the mouth and inhales steadily to draw the medicament into the lungs,

Figures 6a and 6b show a preferred embodiment of the valve (106). Valve {106),
comprising a valve seat (143) with central spindle (144), supports two semi circular flaps
(108) having projections (141) as shown in Figure 6b. The projections (141) locate within
recesses (140) in seat (143) such as to allow rotational movement of the flaps (108) {(which
may be better appreciated from Figure 5). Preferably, recesses (140) and corresponding
projections (141) are substantially cylindrical. Each flap (108} pivots very freely on the
projections (141), thus enabling operation of the valve at low flow rates. When in the
closed position, the flaps (108) seal against circumferential annulus (145) which may be
integrally formed with the seat (143). Cross-member (142) may, for example, optionally be
provided to give structural support.

Figure 7 additionally shows airvent (150} and notch (151) which may serve as a
point of attachment of the cap (120) to the device (as shown in Figure 1).

Figures 8 and 9 provide further illustration of the various features described above.



The chanber (110) of the spacer device (100) has two conical nenbers nanmed
spacer top (124) and spacer bottom (126) each having a convergent (112) and
a divergent end (114); said nmenbers are assenbled at divergent ends (114).
The divergent ends (114) of the said conical nmenbers are provided with
stepped rings (116) that enables the assenbly of the said conical chanbers
and provides an airtight joint. The inlet (102) for receiving the

medi canment fromthe inhaler or the |like and outlet (104) to deliver the 6
nedicanent are placed on the opposite‘ponvergent ends (112) of said coni cal

menber s rovi de subst ant |y od dru elivery. A |ocking neans
(118) is pr O-S'Ied‘g‘éerg‘ﬁmt‘%@”@ﬁ'i 'E”%BW? thﬁé%%’éﬂ'@ ébgmﬂéckl ng the assenbled
coni cal nenbers. According to the present invention, a snmall projection
(118a) is provided on one of the conical chanbers and the other coni cal
chanber is provided with a slit (118b) that fits the projection thereby
providing a |l ock. Further, the spacer device is provided wwth a cap (120)
that covers the outlet of the spacer device. The cap is preferably attached
to the spacer device. According to an enbodi mnent of the present ‘invention,
the outlet is provided with a nouthpiece (122). The nout hpiece is covered
by the cap 120 as shown in Figures 1 and 7. The nout hpi ece assenbly shown
generally in Figure 2 conprises the butterfly valve (106) together with
associ at ed guardi ng means (not shown in Figure 2). The spacer device of the
i nvention can be made in accordance with known techniques, as wll be clear
to those skilled in the art. In use, inlet 102 is connected to an aerosol
medi canment reservoir, for exanple, and a dose of inhalant nedicanent is
punped into chanber 110. The patient then places outlet 104 in the nouth
and inhales steadily to draw the nedi canent into the | ungs.




Fi gures 6a and 6b show a preferred enbodi rent of the valve (106). Valve
(106), conprising a valve seat (143) with central spindle (144), supports
two sem circular flaps (108) having projections (141) as shown in Figure
6b. The projections (141) locate within recesses (140) in seat (143) such
as to allow rotational novenent of the flaps (108) (which my be better
appreciated fromFigure 5). Preferably, recesses (140) and correspondi ng
projections (141) are substantially cylindrical. Each flap (108) pivots very
freely on the projections (141), thusgenabling operation of the valve at
Iom1f|o§§rat?s When in the closed position, the flaps (108) seal against
ci rcunf annul us (145) which may be integrally formed with the seat
(143). Cross-nenber (142) may, for exanple, optionally be provided to give
structural ort ure 7 additionally shows airvent (150) and notch
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device (as shown in Figure 1), Figu§p§C§R$nd 9 provide further illustration
of the various features descri bed above. The invention is further
illustrated by the foll oWlsiggEliaotidesevobaleERS0mtg sdraf) NE PARTI CLE DOSE ( FPD)
BY CASCADE | MPACTOR USI NG DI FFERENT SPACERS (Using Flixotide

evohal er - 250ntg/ spray.) Spacer with val ve Aerochanber Plus Vol umatic spacer

Accordilng to the spacer (Spagoyith Ralesent AersshatibenPus JdeVbiuiReE eFacer

Internagtional) FPD (nmdg) ,112.28 55.18(12.59
\ According to the spacer (Glaxo)

present invention (Trudell Medical
International)
FPD (mcg) 112.28 55.18 12.59

T1/2 LIFE OF DOSE IN SPACER OF PRESENT INVENTION AND SPACER SIMILAR TO
THAT OF US 5,042,467
(Using Salbutamol inhaler)

| Spacer with valve according | Spacer simifar to US
to the present invention 5,042,467
FPD (mcg) after 2 sec | 65.01 10.5
lag time
FPD (mcg) after 45 40.25 2.7
sec lag time

Lag time is the time between actuation of the dose into the spacer and dosing into the
apparatus for testing (Anderson Cascade Impactor)

T1/2 of the dose in the spacer is the quantitative measure of the time up to which 50% of
the respirable dose is available for inhalation. It is the time taken for reduction of the FPD
value to 50% of the original. The results show the FPD value is maintained at a much
higher level for longer with a spacer device according to the invention.
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use vvith e er ed dose . nhal er for the oral, admni st tion of a.volatile
modi um CERPAR RIS of A FEHU™ GBS e gt e AoV R Souitises £0)

havi ng @namﬂeem(ol,%)nng@naﬂm (1@)mmwm§@rdﬂfdd@w@ﬁa@[@hw@m a@l arput | et
(104) to in the npouyt wherei n the spacer conprises a breath-

e received
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on a Valpwrats® aluitedQO)alve? whithdedhpseCeRy & '?Qc)ﬁeoﬂé?dsabl%ially\ﬁmb@ht%dt@# a
butterf IV% V\é%.le\éte(1lo%)| n proximty to the outlet

2. A device according to claim 1 whersin the butterfly valve is in proximity to the
outlet.
3. A device according to claim 1 or 2 wherein the valve opetates at a low expiratory

air flow of 15 to 25 m! per minute or less.

4, A device according to claim 1, 2 or 3 wherein the valve operates at a low
inspiratory air flow of 15 to 25ml per minute or iess.

5. A device according to claim 1, 2, 3 or 4 wherein the valve emits an audible

sound upon closure.

B. A device according to any one of claims 1 to § wherein the outlet comprises
mezns for guarding the valve.

7. A device according to claim 6 wherein the means for guarding the valve
comprises a grid spanning the outlet.

8. A device according to any preceding claim wherein the chamber is made of
an antistatic non-metallic material.

9. A device according to any preceding claim wherein the chamber is made of

an antistatic plastic material,



3. A device according to claim1 or 2 wherein the valve operates at a | ow
expiratory air flowof 15 to 25 m per mnute or less. 4. A device
according to claim1l, 2 or 3 wherein the valve operates at a | ow
inspiratory air flow of 15 to 25ml per mnute or less. 5. A device according
toclaiml, 2, 3 or 4 wherein the valve emts an audi ble sound upon

cl osure. 6. A device according to any q@ne of claims 1 to 5 wherein the

outl et conprises nmneans for guarding the valve. 7. A device according to
claim6 wherein the neans for guardlng the valve conprises a grid spanning

the outiet. 8. Aodeydie ALERTAY REbih 8MhoRiFARILIGAL MMaSK I diiccharber

is made of an antistatic non- cmater Ing to
any precedi ng claimwherein the chanber is made of an antistatic plastic

material. 10 1 cl relnthe ch made
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val ve i s nmade of any rigug:n]abtrmlcamlhstam namimetalit hatevizn- netal lic material . 12,
A devi ce according to any preceding claimwherein the valve is nade of an
acetyl copolyner or polyan de 13. A device according to any preceding claim

wherein the chamhérdemdtﬁﬁﬁgtw\@nfxrﬂﬂédsw@@éléi@h wierdie tise aalvenblresdd eget her
coaxially at their diyv ent ends, said inlet and outlet being respectively
at the opposed CS’H\?E?%)'E MR O PRIYRMIERi ce according to claim 13 wherein

t he di vergent end of one nenber

13.A device according to any preceding claim wherein the chamber
comprises two frustoconical members assembled together coaxially at
their divergent ends, said inlet and outlet being respectively at the
opposed convergent ends.

14. A device according to claim 13 wherein the divergent end of one member
is received in the divergent end of the other member to: provide a
substantially air-tight seal.

15.A device according to claim 14 wherein the said divergent ends have

complementary stepped surfaces to provide a close air-tight fit.

16.A device according to claim 13,14 or 15 wherein locking means are
provided to lock the two members together in assembled condition.

17.A device according to any preceding claim wherein the inlet projects
inside the chamber.

18. A device according to any preceding claim wherein the outlet comprises a

mouthpiece.

19. A device according to claim 18 whersin the mouthpisce further comprises
acap.



is received in the divergent end of the other menber to provide a
substantially air-tight seal. 15. A device according to claim 14 wherein the
sai d divergent ends have conplenentary stepped surfaces to provide a close
air-tight fit. 16. A device according to claim 13,14 or 15 wherein | ocking
means are provided to lock the two nenbers together in assenbled condition.
17. A devi ce according to any precediqq claimwherein the inlet projects

i nside the chanber. | B. A device according to any precedi ng clai mwherein
the outlet conprises a nouthpiece. 19. A device according to claim 18

Co claim 16 wnend) it Hascia & BPRh HEGherBriRl sab e ettt d B W uliRor

cap. 21. A conbi nat tsonrevhovaibld ¢dpal er for di spensing a nmeasured dose of a
medi canent in a volatile nmediumand a spacer device according to any one of
clains 1 to 20.

21.A combination of an inhaler for dispensing a measured dose of a
medicament in a volatile medium and a spacer device according to any
one of claims 1 to 20.



