2230456 AUXI LI ARY DEVI CE FOR USE W TH AEROSCL CONTAI NER Thi s invention

relates to an auxiliary device for use with a netered-dose aerosol

cont ai ner

, either with or without an actuator. The a o% 4&1 'ér,
with or without actuator, is referred to below as a netgggg dgﬁ g% ol
~In particular, the invention relates to a spacer device to be
attached to a netered- .dose aerosol device for use in infants and. young

children to enable themto inhal e nedicanents such as, for. exanple,

devi ce.

bronchodil ators and corticosteroids. There are a substantial nunber of

i nfants and young children generally terned "wheezy infants"” who suffer (

fromwheezy bronchitis, and ot her broncho- pul nonary di seases such as
respiratory distress syndrone due to post hyaline menbrane disease
broncho-pul nonary dysplasia or neonatal pneunonia. These diseases if

untreated will in a significant nunber of cases devel op into asthma.

These conditions and other
to treatnent walH

and
| ef t

condltlons such as_¢ stlc fibrosis will respond
VICE OE, W1 : CO} eet | cost eroi ds

provided there is a SU|tabIe deV|ce able to adnlnlster the nedlcanents SO
that they can reach the lungs of the infants and young 2 children.

-

This invention relates to an auxiliary device for
use with a metered-dose aerosol container, either with
or without an actuator. The aerosol container, with
or without actuator, is referred to below as a meteréd
dose aerbspl device. =~ In particular, the invention
relates to a spacer device to.be attached to a metered-
dose aerosol device for use. in infants and young
childrén to enable thenm £o inhale medicaments such as,
for example,'brohchodilétdrs and corticosteroids.

There are a substantial number of infants and
young children generally termed "wheezy'infants“ who
éuffer from wheezy bronchitis, and other broncho-
pulﬁonary diseases such as respiratory distress
syndrome due to post hyaline' membrane disease and
broncho-pulmonary dysplasia or neonatal pneumonia.
These diseases if left untreated will in a significant
number of cases develop into asthma. These conditions
and ofher conditions such as cystic fibrosis will
respond to treatment with for example, inhaled
bronchodilators and corticosteroids provided there is a
suitable device able to administer the medicaments so

that they can reach the lungs of the infants and young



Adm ni stration of medicanents to infants and young children by inhalation

I's currently carried out using electric nebulisers but these devices

t he di sadvant age that they cannot be used with infants at home or the
adm ni stered over a tine consum ng period for
to obtain the cooperation of

nedi canents have to be

exanple up to 10 mnutes making it difficult
the infant.

Exi sting Iargﬁ%yakaﬁe spacers, typically having a volune of about 750 nl,

whi ch are on the narket when used -for infants and, young children

have

. It can be appreciated that if treatnment is to continue for.
exanpl.e, 3 or 4 tinmes a day, this can bS i nconveni ent . There is al so
consi derabl e | oss of nedicanment with thiS nethod of admi nistration.

have

the disadvantage tgRahihfBc¥at¥BR | £t Onelidbafiehtl 88 | Ah#ahts | W and
val ve has too high a resistance and does not work in a vertical

the inlet

posi tion forydaaAg hilf@wr byt ihdalakien AsORasSbrtlyr dr#ted TWRCES
use by infants and young chil dren. However; only one such

devi ce i s coustng alectwic | nebulisgwselmt Tthesdedesdaeseshavehdtzer

havi ng a vol unme of about 140m which is adapted at one

devi ce for

end to receive the

outl et of a Gbssdvantage ithatl cthey Cannohakiecruses mMbehn infgntanatat its

other end it conmmuni cates via an inhal ati on val ve,

which is in the form of

a slit menbr hewe. g (the medicaments have to be administered over a -._

time consuming period for: example up to 10 minutes.

‘making it difficult. to obtain the cooperation of the
. infant.. It can be appreciated that. if treatment is to

continue for example, 3 or 4 times a day, this can. be

~ inconvenient. There is also considerable loss of

- medicament with this method of administration..

Existing 1argé vblumeispacers; typically having a

volume of about 750 ml, which are on the. market when

- used for infants and young children have the

disadvantage that the volume is too large for the

iﬁfants! lungs and the: inlet valve has too high a
resistance and does not work in a vertical position for
use in infants.

It has been proposed to provide a spacer device
for use by infants and young children. However, only
one such device-is-commércially available anywhere.
This device uses a chamber. havihg a volume of about
140ml which is adapted at one end to receive the outlet
of a metered-dose inhaler. The chamber is 110mm long,
and at its other end it communicates via an inhalation

valve, which is in the form of a slit membrane, with a



3 mask intended to be placed over the nose and nouth of an infant or young
child. This device, however, has several disadvantages, the appreciation
of which forns part of the present invention. Thus, it has been found
that the inlet val ve does not open sufficiently to enable the infants to

i nhal e sufficient nmedicanment. Al so, a disadvantage has been appreciated
I n that because there is no separate exhal ation valve the exhaled air can
only be rel eased by | eakage around the edge of the mask. The device off
the present invention has been speciall3 tailored for infants and youfg

hi | d d ai t id t. | t mtigat | I .Qf t bov
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provi ded a i vicg fof use wth a nmetered-dose aerosol device,
t he auxili g#%‘ééviogre&?gl icg’}lnigg'rreans defining a chanber having an inlet

adapted to recei vendie H&gééd" ve@%r%é’éfs@%\éir‘t”a% t%fé@dvéﬁ‘ta let;

and admini stration neans adapfed to cormunicate w e nose and/ of mouth

of an inf a%é”aﬁa@&%i%@ilo@i ag¢ CRTGH GRS rmi) ‘ﬁatﬂ%tbf'lcgﬁéb%réé’éﬁﬁt via a

first valve whic permits the infant or young chil to inhale

aer 0sol - cariieitidr. f r arhudie Phae beanEadthaattig thist avaveghere

via a second valve permtting exhal ati on 't herethrough; the chanber

defining addeesednoti uopenf $ubffiicP@ftly S50 nlenable the  infants to

| inhale sufficient medicament. Aiso, a disadvantage has

been appreciated in that because there is no separate
exhalation valve the exhaled air~Can.ohly be released by '\J
leakage around.the edge of the mask.

The device of the present' invention has been
specially tailored for infants and young children and |
aims to avéid or at least mitigatéwéome_or all of the-
above mentioned disadvahtagés.

According to the present invention there is
provided an auxiliary device for use with a metered-dose
aerosol device, the auxiliary device comprising means-
defining a chamber having an inlet adapted to receive ﬁhe -
metered-dose aerosol device, and an outlet; - and
administration means adapted to. communicate with the nose
and/or mouth of an infant or :young  child and
éommuniqating with the chamber outlet via a first valve
which permits the infant .or joung, child. to inhale

- aerosol-carrying air from the chamber, aﬁd-communicating
with atmosphere wvia a second valve permitting exhalation
therethrough;- the: chamber defi-‘ni-mj- a fixed volume of

from 200 - 500 ml.:



<

4 The di stance between the chanber inlet and the chanber outlet is such
that the mass percentage. of aerosol particles having a dianeter of from
1.0 mcrons to 5.0 mcrons is substantially a nmaxi mum at the chanber
outlet. The administration neans is preferably an inhal ati on mask adapted
to be positioned over the nose and nouth of the infant or young child, and
for practical purposes a mask is essential when the infant is under 2 years
of agé, or of a size which one would expect in an infant under 2 years of

age. [he ensuing description will refer sidply to use by an infant. It is
to be Understood , however, that use by a young child, toqQ old properly to
be called an infant, Jhe aﬂiéﬁti’%ﬁr;ﬁt‘li}%etgﬁr hanber dmdiehh. aha ghe

"infant or you hil d" an thgse, up,to,.angd including 4 vears of e,
or of a size e c\}%ﬁlege e*fecEUFR aﬁ}"Fﬁf aﬁPeOrm%%ng’%’ﬁ%’%t%%e‘t Fand

I ncl udi ng t hat OCN he i ' ' [ £
acconpanyi ng (ﬁ'e%esr?g@ r‘bﬁﬁﬁ%nﬁﬂgéﬂéegl #é%wfggéfangggw ls' irbdtel&]le B ion
of ~a device a reeli e ' h GN AW ; c q%ﬁﬁmﬁgfosol
devi ce shown g%fa%’e@n?m %ﬁ%éﬁ?o?éFlégﬁ%ghg¥§ﬁ%i F\rll\htrar%rl g‘“ﬁ?ﬁﬁr ?é,iiean on a

| arger scal e, gY@ ey s angenent of .valves used in the enbodi nent of Figure 1,

The administration means is preferably an
inhalation mask adapted to be.positioned over the nose
éndfmouth of the infant or young.child, and for practical

N pufposes a mask is essential when the infant is under 2
years 6f age, or of a siée which one would expect in an
infant under 2 years of age.

The ensuing descriptiqn will refer simply to usé~
by an infant@l It is to be understood; however; that use
by a Jyoung child, too ol& properly to be cﬁiledl an
infant, is also covered by the present invention. By
"infant or young child" we mean ﬁhose.up to and .including

- 4 years of age,'or of a size which'one.wbuld expect in an
infant or young éhild up td an& including that age.

An embodiment of the invention is shown in the
accompanying drawings, in which:

Figure 1 is a diagrammatic side .elevation of a
_device adcording_to the present invention with a metered-
dose aerosol device shown adjacent thereto: |

Figure .2 shows in' more detail, and on a larger
scale, the arrangement of valves used in the embodiment

of Figure 1;

" Figure 3 shows.a detail of theIValve of Figure 2;



Figure 3 shows a detail of the valve of Figure 2; 5 and Figure 4 shows a
nodi fi ed val ve arrangenent which nay be used in place of that shown in
Figures 1 to 3. The enbodi nent of Figure 1 conprises an elongate tube 1 of

cylindrical cross-sectiaon. The tube may conveni-ently be nmade of a
transparent plastics material, such as an acrylic material..

The transparency of the material allows the adult supervising the child to
observe that the inhalation valve (seé below) is working correctly. ,The
tube 1 defiges a chanber 2 having a volune of from 200 to 500 m, =
pr ef er abl from 250-350mM . A particularly preferred volume Tor

eea namely vehtaRPR (2ERBRRL A Akd BhE LD %%%é%ﬁﬁs”@ e are
et osol - cRAY PRcRePACAR BTAR"Be' SRat Bhckn) T R S e

i ndi cated in Fi @Héeeinb@aikeaﬁd dferigies nel ceinsﬁtsee ahn tél%ﬂﬁ& by d.

Since, with the aerosol container in position, he point where the spray
| eaves it tibesubsbanté¢yliyddicabecepsk~eaationd of THdetubebanayt he

distance 1 1is substantially the length of the chanber, and it 1s so
referred cbnvetmlmtlgnd beshamadei nofFi qur etransparenite plast:.cs

material, such as an acryllc materlal. The
transparehcy 'of..the material allows the adult
supervising the child to observe that the inhalation
valve (see below) is worklng correctly The'tnbe 1
deflnes a chamber 2 hav1ng a volume of from 200 to 500
ml, preferably from 250-350ml. A particularly
preferred volume 'for use with one of the. aerosol
containers with which the.invention ﬁay be used, namely
Ventolin (salbutamolj is 350 mi, ahd'detaiis of this
are inen below. The dlstance down the tube from- where

 the spray leaves the aerosol container (see below) to
the downstream end of the tube is 1nd1cated in Figure 1
by 1 and the 1nternal dlameter of the tube by d. U
'sinoe, w1th the aerosol contalner 1n p051tlon, the
point where the spray leaves ;t is substantlally at the
upstreem~ end of the “tube, the disténce 1 is
substantielly the'length of theechamber,_and it is so
referred to below -and 'shown 'in Figure' 1l .of the
drawings. The 51gn1f1cance of the volume -and length

eof the chamber are discussed in more deta11 below."

3

The chamber is provided at its inlet ‘end with.



dr awi ngs. The. significance of the volume and |length of the chanber are
«di scussed in nore detail below The chanber is provided at its inlet end
W th 6 walls 3 which are directed longitudinally inward and which are
adapted to grip an outlet spout 4 of an actuator 5 inserted therein. The
actuator receives a netered-dose aerosol container 6 therein which is
adapt ed, when depressed, to dispense a netered dose of a

medi cament - cont ai ni ng aerosol through tge outlet spout 4. The aerosol
“container 6 may be a can of known type and the actuator 5 may al so be of
known“t ype, yalms t e wigERi laveofaridtad e16aG1italenanly’ Oinwd® Awaposes of
the present description, except that, as explained further below, the

di mensi ons whit¢he arenbdaptedeptad grig hanchmitketf spoutsod af uanor and

aer osol contai ner. Typically, the pressure within the aerosol nmay be from
40 - 110 psact@dtor B5dngepted dthexedipl ¢ fThen 86t88toxi receives al14 kPa),
the pressure being neasured at 20 - [err]. At its outlet end, the chanber

i s provi dedmeterned-dasec aer@rPdh renkaipesd 6o shemeimenwhieh ndsgnt
i nhal es and which is therefore referred to bel ow as the inhal ati on val ve.

The val ve 13daBkpfis¥hen depressegy dip dispensd 2nmeteref dogepsition in

whi ch Tt begrsmggiggign Qc%%%%&%&n%eage%%sgx n%ﬁ%%u%k afﬂ%j g%tlet '
spout 4. The. aerosol container 6 may be a can of.
known type.and the actuator 5 may also be of known

\_ type, and the details of both are'pqt relevant for the

purposes of the present description, except that, as

explained further below, the dimensions of the chamber

2 depend on the choice of aerosol actuator and aerosol

container. Typically, the préssure within the aerosol

may be from 40 - llo.psi (276 - 758 kPa), for example:

from 50-60 psi (345 - 414 kPa), the pressure being

measured at 20 - 25°C.

At its outlet ena; the chamber is provided with a
valve 10 which is adapted to open when the infant.
inhales and which is therefore referred to below as the
inhalation valve.  The valve 10 comprises a disk 11
which is biased into a closed position in which it
bears against an annular seat 12'by means of a spring
13. The spring is trapped between the disk 1l and a
pair of cross-wires 14 (see especially Figure 3).
Various alternative types bf inhalation valve may be
used, for example a cone-diaphragm valve (see Figure

4.



13. The spring is trapped between the disk 11 and a pair of cross-wres

14 (see especially Figure 3). Various alternative types of inhalation valve .

may be used, for exanple a cone-di aphragmval ve (see Figure 4). 7 The

i nhal ati on val ve shoul d be so constructed as to open once the pressure on
the outlet side is less than that on the inlet side by a |ow val ue,
preferably not nore than about 0.03kPa.  The flow resistance of the val ve
shoul d al so be low, preferably not nores than about 0.02kPa/l/s for a flpw/
rate of 75 m/s. The device is provided with a further valve 15 which QEE”S

when the infant Thehaimsakation! vakse dshbaldi bealsd ichstraistedigd is.
referred to herein as the exhal ation valve.  The val ve 15 conprises a
di sk 17 tr &operpeni bhice the cpressureabn dilmrbeutldS. sidel tis i Pess -
advantageous for the chanber 18 to be nmade of a transparent or
t ransl ucenthas dthar en theat inletasige byem tlowt valme,alpreferablyki ng
correctly. - During_inhal ati on the reduced pressure on the | ower

side of th&9¥ O ERAN; byt | G WBkPYHassaFhRaflow Mesdstance of

connect ed the jnterjor. of the device, and thus to prevent air bei ng
i nhal ed th&g\fgﬁ’ait‘ﬁ?e-%‘%%g]a‘ge%i?? g@r LY e PREESTADIY Mot more vEhae 10 is

closed, they R Pk ATE for b AP BRIP4 QAuises the disk
The device is provided with a further valve 15

which opens When:the infant exhales and..closes during
inhalation, and which is . referred to herein as the. )
exhalation valve. . The valve 15 comprises a'disk.17
trapped within. a cylindrical chamber 18. It is
advantageous: for the chamber 18 to be made  of a
transparent or translucent material so that it can be
seen that the valve is working correctly. - During
inhalation the reduced pressure on -the lower side of
the disk causeé it to close a passageway 19 by which it
is connected to the interiof:of the device, and thus to
prevent air being inhaled through_.thef\passageway.
During exhalation, when the valve. 10 is closed, the e
increased pressure in the passageway 19 causes the disk
17 to rise and permits the air exhaled by the infant to
pass through the passageway 19 and thence out through
an array of'apertures.éo.f The flow reéistance of the
exhalation Valvé,shéuld be sufficiently 1low that the
positive end-expirétory pressure created thereby does
not exceed about 0.05kPa.

It is desirable that the dead’ space within the



17 to rise and permits the air exhaled by the infant to pass through the
passageway 19 and thence out through an array of apertures 20. The fl ow
resi stance of the exhal ation val ve should be sufficiently low that the
positive end-expiratory pressure created thereby does not exceed about
0.05kPa. It is desirable that the dead space within the 8 val ve
arrangement shoul d be as small as possible, i.e. the space in the volune
defi ned. between -the valves 10 and 15 andgthe region where the mask is
attachgd, and in an actual exanple this was 16 m. The fact that an

exhal al’i On gd jfe | §ri?£ﬁ?féﬁl€ﬁt' Bhoddll e de IR ahbesiNebyei Wl i ke the
known commercially availabl e device referred to above which has an

i nhal ation vgheespate. iPf dhdlegorusie Jaekifadt Hetnidr .the VaAtv&8owp device
relies on | eakage around the edge of the mask to permt passage of exhal ed

air, and if amdslssandsthe tviegionawhaires thentmadioriexatpachedpar apg of the
i nfant, nmust alternately withdraw the mask fromthe face and replace it, in
uni son wt h imecabracthahgexamphe thiamvasTbémeruit use by an infant a nask
30 is provided which is of a suitable size and shape to cover the nose and
mouth of the infarfheTRactekhed ian chadidtdan ywalkie is pregdded in
addition to an inhalation._valve, unlike the known
commercially available device referred to above which
has an inhalation valve only, provides a significant
o benefit. The known device relies on leakage around
the edge of the mask to permit passage of exhaled air,
and if this is insufficient an attendant, for example a
parent of the infant, must alternately withdraw the
mask from the face and replace it, in unison with the
breathing of the infant.
To permit use by an infant a mask 30 is provided
which is of a suitable size and shape to cover the nose

and mouth of the infant.

The device is conveniently made in three

~ detachable units, to facilitate wmanufacture and
cleaning; The tube 1, including the walls 3,
constitutes one unit. The mask 30 constitutes a
second unit. The remainder of the device, i.e. the

portion which carries the valves 10 and 15, constitutes
a third unit. The fact that the mask is removable
means that as the child grows the mask can be removed
and replaced with a larger sized mask.

Refefence has been made above to the significance



detachable wunits, to facilitate manufacture and cleaning. The

tube 1, including the walls 3, constitutes one unit. The mask 30
constitutes a second unit. The remai nder of the device, i.e. the portion
whi ch carries the valves 10 and 15, constitutes a third unit. The fact

that the mask is renovabl e neans that as the child grows the mask can be
renoved and replaced with a |larger sized nmask. Reference has been nade
above to the significance 9 of thedadinensions of the chanber 2, and,this
wi |l now be explained further. Firstly, the volune of the chanber is wi

i npor t ant ofTrdhe  dinensions of itheanlchampewi2 anandf &hdsi widdr mowy 5-8°

m/kg body weight. However, -infants in respiratory distress
have a ti 88 exPladneshFurthar-ely equal to from7 - 14 m/kg body weight.
The vol une of the chanber shoul d be substantially greater than the tidal
vol une of the uddEst¥y WY W%f,@%aﬁ’?-t%‘__ ¥ 548 GLBROXTARE- the ti dal

Vol U T Rl Sty e Wdfon to£ o5, DRSO Al

4 to 11 brodt nobt AT, Haal ety TSP, v Sl TPn  00s O

inVeStiga&%Qpiratory distress have a tidgl.vplume.approximatgly: '
equal to from 7.~ 14 ml/kg body weight, The volume of
the ghaﬁber should.be.substantially Qreater than the.
tidal volume of the user, ahd.shguld preferably be from
5 to 15 times the tidal volume, more preferably 5 to 10
times. _ |

It has been .found in an investigatiori of the
breathing of twenty infants with brocho-pulmonary
disease that, on average, even during respiratory
distress, they:took from 4 to 11 breaths (mean value
7.0 £ 2.2) every 10 seconds. = The infants investigated
were aged from 0.8 to 18.8 months and had weights of
from 2.86 to 12.3 kg. Over a period of 10 seconds, the |
total volume inspired exceeded 350 ml in the case of N’
80% of the infants,'and in no case did the volume fall
below 200 nl. _
Secondly, the length of the chamber is important.

In an aerosol, the aerosol particles cover a range qf
sizes and it has been found that the size distribution
varies with the distance from the valve orifice of the
aerosol container. = The size of particles inhaled by

the user should, as far as possible, lie between 1.0



were aged from0.8 to 18.8 nonths and had weights-of from2.86 to 12.3 kg.
Cver a period of 10 seconds, the total volune inspired exceeded 350 m in
the case of 80% of the infants, and in no case did the volune fall. bel ow
200 m . Secondly, the length of the chanber is inportant. In an aerosol,
the aerosol particles cover a range of sizes and it has been found that the
size distribution varies with the distance fromthe valve orifice of the
aer osol, cont ai ner. The size of particgs inhaled by the user should, as
far as_possible, lie between 1.0 10 mcrons and 5.0 mcrons.

Particles snmiteénshand Bi or aicronk Anet epatreidlé® pmaliedt ethan 1
Particles greater than 5 mcrons in dianeter tend to be deposited before
reachi ng t hemiicrga. i kddaneder fbend tHmt beheexhaledce fr Parttieles ve
orifice at which the nmass percentage of particles in the desired size range
is at a naxi gueater §hanr Snmigrenso ipaddametergitend &bl behdepastitdided so
far the optimumdi stance is significantly greater than the distance of
110nm pr esenPefprenxeaghingcthe JuRgsi| abl e device referred to above.

Tests have been carried out on three bronchodil atqr netered_dose .inhaler

suspensi on aerosol £& nBA%| PafIht SEURY SERBE Ihs ) diskrpeec TFRMottdtdI)  and
Bri canyl (t%EQ%EaQQQ%%be at§¥%2% l%%b mass percentage of particles
in the desired size range is at a maximum varies from
case to case, though in all those studied so far the
o optimum distance is significantly greater than the
distance of 1l0mm present in the commercially available
device referred to above. Tests have been carried out
on three bronchodilator metered dose inhaler suspension
aefosols, namely Ventolin (salbutamol), Berotec
(fenoterol) and Bricanyl (terbutaline), (Ventolin,
Berotec and Bricanyl are Trade Marks). These tests
showed that the maximum mass percentage of particles
between 0.5 microns and 5 microns was achieved at 230mm
for Ventolin (54%), at l130mm for Berotec (45%) and at
280mm for Bricanyl (56%). | '
In a particular spacer device of the type shown
in Figure 1, intended for use with Ventolin in an
- aerosol container at a pressure of about 50 psi (345
kPa), 1 was 230mm and 4 was 44mm. Consequently, the
volume of the dhambér was 350 ml.
It is believed that the optimum distance,

depends, inter alia, on the pressure within the aerosol

container, the design of metering:valve used in the



Berotec and Bricanyl are Trade Marks). These tests showed that the :
maxi mum mass percentage of particles between 0.5 mcrons and 5 mcrons was -
achi eved at 230mm for Ventolin (54%, at 130mm for Berotec (45% and at

280mm for Bricanyl (56%. In a particular spacer device of the type shown

in Figure 1, intended for use with Ventolin in an aerosol container at a
pressure of about 50 psi (345 kPa), 1 was 230mm and d was 44mm

Consequently, the volune of the chanb®t was 350 ml. It is believed thai t he
opti mum di stance, depends, inter alia on the pressure wthin the aer 0sol

cont ai ner 2erRECAe SIQPtainew apdn§headasigre P ntheenozzder G’Sfoltlt%nt ain

and t he deS|gn of the nozzl e of the aerosol dispenser. any

parti cul aPe¥880L nE1iSPENSFH. dlstaﬁ€€ 23Y PRrticpiani (ease Byherout|ne

experinmenta addition t e, nedic eferred o above, the
devi ce of @ P&%ﬂﬂ%seﬂﬁﬁqﬁﬂﬁﬁloﬁagan fdggﬁF? neéﬂséybeqﬂﬁe BRr ot her

e camen) SepRiSrARR gk 0° | 158 eql B1of OB o Ydpbibates (1o
shovn i Eggieel ddiCasoiRONERES AUAKER GO 183 ”g%&%&erfﬁwnefoﬁmonents

shown in"Figures 1 to 3 are denoted by the sa ference nuneral but
with the éﬁﬁltlef QGodrsé] Maldd Bel luded st é’e&ért Nfedtfedes | S

| ocat ed i nwar dI y
vhich are. to be inhaled, for example those sold under
the trade ﬁarks_Becotide,.Beclcfprte,and_VentLde,

In the modified. valve 10°' shoﬁn in Figure 4, the
components which correspond genefally to comppnents
shown in Figures .1 to 3 are denoted by the saﬁe
reference numeral but with thevadditioﬁlof a prime.
It will be seen that the.valve'lsi.is.loeated inwerdly
compared to the valve 15, so as to reduce the risk of
its being damaged in use. The disk 1l is replaced by
a cone-type diaphragm valve 11'

Various other'medifications may be made to the
device described. = For example, the. illustrated tube 1
may be replaced by a tube which censists'of_e plurality_ ¥J
of telescopically arranged sections, whereby the length
1l can be varied aecording to the ﬁature of the aerosol

container and actuator being used.




conpared to the.. valve 15, so as to‘?eaﬁEE‘The~FR§e4ﬂ‘its bei ng danmaged
In use. The disk 11 is repl aced byJﬂWﬂ dlaphragn1valve 11'.
Various other nodifications may be ﬂ?m !m FMEe descri bed. For
exanple, the illustrated tube 1 may bé répla ube whi ch consi sts of
a plurality of telescopically arranged sections, mhereby the length 1 can
be varied according to the nature of the aerosol cont ai ner and act uat or
belng used 12 CLAI M 1. An auxiliary device for use with a
netered ~dose aerosol device, the aUX|I|aryUheV|ce conpri si ng neans deflnlng
a chanBer having an inlet adapted to receive the netered-dose aerosol
device, and an outlet; and adm ni strati on neans adapted to
comuni cate with the nose and/or nouth of an infant or young child and
conmmuni cating with the chanber outlet via a first valve which permts -the

infant or vy ¢hild to inhale aerosol-carrying air fromthe chanber,
and comuni c it h at nosphere via a second valve pernitting exhal ation
t her et hr ough; t he chanber defining a fixed volume of from 200 - 500 m .
2. An auxiliary device according to claim1l, wherein the

adm ni stration neans is an inhal ation mask adapted to be positioned over
‘the nose and nouth of the

1. An auxiliary device for use wrth a metered-dose
aerosol device, the auxiliary device comprising means
defining a chamber having an inlet adapted to receive the
A metered-~dose aeroeol. device, and an outlet; and
administration means édapted to communicate with the nose
and/or mouth of an infant or young <c¢child and
communicating with the chamber outlet via a first valve
which permits the infant or Young child to inhale
aerosolecarrying air ffom the chamber, and communicating
with atmosphere via a second valve permitting exhalation
therethrough; ﬁhe chamber defining a fixed volume of

from 200 - 500 ml.

2. an auxiliary device according to claim 1,
wherein the administration means is an inhalation mask
adapted to be positioned over the nose and mouth of the

infant or'young child.

3. An auxiliary device according to claim 2,
wherein the mask is removable from the remainder of the

device.



i nfant or_young child 3 | An auxiliary device according to claim °.
2 V\/nerel n the mask is renovable fromthe remai nder of the device. C

imllmﬂl““jll“Illru)l“l An auxiliary device according to claim 2,
Wherel n t ble fromthe remai nder of the device. 4.

An auxili ary devi'te * adcor di ng to any preceding claim wherein the

vol unme of the chanber is from250 to 350 m . 5. An auxiliary device
according to any one of cI aims 1 to. 33 wherein the volunme of the chanper
" is substantially 350 nml. ‘An,auxiliary device according g
any preceél-ng claim \Hd'erénﬂiilﬁérYI drifire opceprddngntee icdad@bsantial ™
230 mm . auxj | i arﬁl devi ce according r-ecedi ng _
claim V\héﬁh@’?ﬁ%é;}tﬁ]d\‘ﬁl%lf §\| ER0Q %Jc%p?’é?f“tﬂ‘?e’é%?%%n‘aﬁroﬁ¥ EPespout of .
an aer osol ac{ uator which is itself adapted to receive an aerosol

cont ai ner deyice. An auxiliary device according to any precedi ng
claim wherein the said first valve is adapted to open when the
pressure difference between its inlet and outlet sides reaches a

predet ermpned An auxiliary device according to any
preceding claim, wherein the volume of the chamber is

from 250 to 350 ml..

5. | - An auxiliary dev1ce according to any one of <
clains l to 3, wherein the volume of the. chamber is

substantially 350 ml.._

6. An auxiliary' device according to any
preceding claim wherein the" length of the chamber 1s

substantially 230 mm..

7. ‘An auxiliary device acc.ording' to any
preceding claim, wherein the chamber inlet is adapted
to receive an outlet spout of an aerosol actuator which \/’

is itself adapted to receive an aerosol container.

8. An auxiliary 'device_ according. i:o any
preceding claim, wherein the sai.d. first valve is
adapted to open when the pressure difference between
its inlet and outlet s:.des reaches a predetermined

value which is not more than 0 03kPa.

3



val'ue which is not nore than 0. 03kPa. 11112111211212112121211211211 14 9.

An auxiliary device according to any preced%ﬂg—cLaLﬂmeﬂngLﬂrﬁhe fl ow
resi stance of the first valve is not greater than 0.02kPa/[er]r/s _
flowrate of 75 m/s. 10. "~ An auxiliary jﬂﬂﬂuﬂm any
preceding claim in conbination with a netered-d ﬁ“ﬂumla

A conbi nation according to claim210, wherein the di st’ante betieen the

chanber inlet and the chanber outlet is such that the nmass percentage of
aerosal :particles having a dianeter of frora1.0 mcrons to 5.0 mcrons is
substéhtlally a maxi numat the chanber outlet.
9. An auxiliary device according to any
preceding claim, wherein the flow resistance of the first

valve is not greater than 0.02kPa/2/s for a flow rate of

75 nl/s.

lo. An auxiliary device according to any
preceding claim, in combination with a metered-dose

aerosol device.

11. A combination according to claim 10, wherein
the distance between the chamber inlet and the chamber
outlet is such that the mass percentage of aerosol
particles having a diameter of from 1.0 microns to 5.0

microns is substantially a maximum at the chamber outlet.




