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Technical field of the invention

The present invention relates to an oblong spacer for
children primarily intended to be used in conjunction
with a metered dose inhaler (MDI), said spacer being
rotationally symmetrical around a central, longitudinal
axis and being provided with an opening at each end
located centrally in'said axis for copnection of an MDI

respectively a mouth-piece or similar.

Background of the invention

MDI:s are containers with an actuating, metering wvalve
containing a mixture of a pressurized propellant and a
drug. When the valve is actuated, a dose of the
drug/propellant mixture is ejectgd‘into the air and can

be inhaled by a patient.

In order to alleviate the problems of a high oral
deposition and the coordination difficulties associated
with MDI:s, different kinds of spacer devices have
been developed, that is a holding chamber connected to
the MDI at one end. The other end of the spacer is
connected to or provided with a mouthpiece and/or a
face mask through which a patient can inhale. When the
valve is actuated,'the dose of the drug/propellant
mixture is sprayed into the spacer, resulting in that a
cloud of smaller particles in the respirable range (an
aerosol) is contained in the chamber for a certain

time, during which time larger particles, that is
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to or pr-ovided with a nouthpiece or face mask through 1 T<Cl pat--ent—
inhéfeg. When the netered dose inhaler I s actuated, aﬁg§6§§§§ﬂﬁﬁF5&N
éntraining a dose of drug is sprayed i,nto the spacer, Lhcrcu,‘@4¥bld|n
a ‘cloud of small particles of respirable size in the spacer for a
certain period of time, during which time 15 large particles, that is,
particles which woul d normal |y woul d deposit orally, settle and deposit

'n the spacep, 192133 283t So2md10l SR1a B2 HepoSitsd"orally, are
separated from the aerosol dose and deposited in the
spacer. The propellant evaporates at the same time. The
cloud of particles can be inhaled effortlessly by the

5 patient.

The prior art devices of this kind are however
exclusively designed for use in older children and
adults. Their volume normally varies from 0.5 to 2
10 litres and they mostly are made of a polymer material,
_ for instance polycarbonate. They are often adapted for
« use in younger children. The reproducibility'and age-
dependency of their dose-delivery when used for the
treatment of.children is important, but are not yet
15 ascertaiﬁed. Theoretical models have predicted an
. increased lung deposition in small children due to the
smaller airway calibre and a greater ventilation/kg,
but in vivo documentation is sparse. Most of the
available documentation in vivo of dose delivery from
20 the prior art devices discusses the clinical response
in wheezy children from inhalations of B,-agonist. In
{ these, the drug has been administered in doses
considerably above the minimum effective dose. The
response -is therefore not critically dependent on
25 reproducible delivery. The results from studies
relating to these drugs further can not be extrapolated
to the generation of a steroid aerosol, which has other

micronizing and solubility characteristics.

30 ' Consequently there is a need for spacer delivery
systems specially adapted to the treatment of young
children. The need is particularly great in systems to
be used in the administering of steroids due to the
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be |Qhaled effortlessly by a patient. 20 Prior art spacers of this KLEQ
excl usively designed for use wth ol der cJ 3 r AS
adults. The vol ume of such spacers is nogmally in the range PLABED

are “however,

to 2 litres and such spacers are principally made of a
material, for

for use

10

15

20

25

30

I nstance, 25 polycarbonate. Such spacers are often adapted

stricter demands on the reproducability and dosis
accuracy for these drugs. A high utilisation of the
substance also is desirable.

The volume of the spacer is critical since the aerosol
is emptied from the chamber in an exponential manner.
The inspiratory volume required to inhale the total
dose of aerosol will be several times the spacer
volume. The settling of particles limits the time
available for inhalation. Since the inspirational
capability of small children is smaller than the
inspirational capability of adults, a reduction of the
spacer volume might be indicated, for instance in the
range of a few tidal breaths of an infant to reduce the

time required for administration.

A reduced spacer volume will however contain an
increased concentration of aerosols, and, accordingly,

. Wwill require less time to empty. The fraction of

airborne particles is however reduced due to impaction,
adsorption, sedimentation and coagulation of the
aerosol. This tendency will be aggravated if the spacer
is made of a polymer material like polycarbonate, which
may be charged by electrostatic forces, since the
distance for each particle to the nearest wall will be
smaller than in a prior art spacer, and the
electrostatic forces will consequently have a greater

influence.

The object of the invention consequently is to provide
a spacer well adapted to the treatment of small
children based on the above considerations.
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in yqunger children. However, the reproducibility and age-dependency of
t he”dose delivery when used for the treatment of chil dren THS SHBET HAB{BEEN

and as yet has not been ascertained. gheoretical nodels have pRERLACEBd
an 30 increased |lung deposition in small children due to the smalrer

ai rways and a greater ventilation per kil ogram but in vivo
docunentation is sparse. Mst of the avail abl e in vivo docunentation for

t he dose delivéihort déseriptiemtof pherinverititwes ddsiddpt cl i ni cal response

The above object is achieved in that a spacer as
described introductorily is designed to have a small

5 total volume which is in the range between 50 and 400
ml, and in that the material in the spacer has a

surface resitivity which is lower than 10° Ohm,

preferably lower than 10s Ohm. In a most preferred

embodiment the surface resistivity is lower than 1.
10 Other preferred embodiments are set forth in the

dependent claims.

(
Brief description of the appended drawings
1s Fig 1 shows a spacer according to the invention in a
side view,
Fig 2 illustrates the narrow end of the spacer to which
an MDI is to be connected
Fig 3 shows the broad end of the spacer.
20 '
Detailed description of a preferred embodiment of the
{ ' invention

Fig 1 shows the preferred spacer 1 which has an oblong

25 shape with a slightiy conically tapering first part 2
with a first end surface 3, a central, cylindrical part
4 and a substantially hemispherical second part 5. The
junction between the surface 3 and the tapering part 2
is rounded. The spacer is circular in section and

30 consequently is rotationally symmetrical. The overall
length of the spacer is about 130 mm and the length of
the tapering part is about 80 mm. The diameter of the
end surface 3 is about 40 mm (the round part of the
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5 REPLACED

THIS SHEET HAS BEEN

junction with the part 2 being disregarded), the
diameter of the cylindrical part 4 being about 55 mm.
The volume of the spacer is 220 ml. These dimensions
are adapted to fit most small children although other
dimensions are conceivable. The length of the spacer is
édapted to standard MDI:s in that the spacer is long
enough to prevent that particles within the respirable
range are sprayed onto the opposite walls of the device
when the valve of the MDI is actuated.

The hemispherical part 5 is provided with a central
opening 6 having a projecting, circumferential flange 7
for the attachment of a standard mouth-piece or a face
mask. A two way valve may be connected between spacer

and mouth-piece/mask.

The end surface 3 is also provided with a central
opening 8 having an elliptical shape adapted to a
standard mouth-piece adapter of a standard aerosol

dispenser or MDI.

The spacer is made of stainless steel, which is a
material having a surface resistivity which is well
below the maximum surface resistivity at which the
spacer is sufficiently conductive to function properly
and at which the risk for electrostatic attraction of
the respirable particles to the walls of the spacer is

rminimized.

The use of stainless steel will also result in a very
robust spacer which consequently also in this respect
is very well adapted to the use in smaller children.
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2 -in wheezy children on inhalation of a [err]-agonist. In t hese
studres the drug has been adm nistered in doses consi derably above the
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In use, the mouth piece adapter of the MDI is connected
to the correspondihg end of the spacer and the mouth-
piece with the two-way valve is connected to the other
end. The two-way valve is designed to allow the
inspirational air to flow through the spacer from the
MDI to the mouthpiece but to prevent the expirational
air to flow from the mouth-piece, in this way creating
a rectified inspiration through the spacer. The
inspirational air is sucked through the mouth piece
adapter of the MDI though the standard air openings
provided therein for ordinary use without spacer.

The rectified air flow in conjunction with the low risk
for electrostatic influence on the respirable particles
and the small volume of air which has to be inhaled
will contribute to the deposition of a reasonably
reproducable and accurate dosage in the desired
locations in the lungs of the child, as well as also
contributing to the achievement of the utilisation of a
larger part of'the drug than possible in standard prior

art devices.

Possible modifications of the invention

The invention of course can be modified in many ways
within the scope of the appended claims.

The desired surface resistivity characteristics can be

obtained in several ways.

Thus, it is possible to use most metals, any polymer
materials having a surface resistivity below the
desired values, polymers containing additives giving

_
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5 reproduci ble delivery. In addition, the results from studies with
t hese drugs cannot be extended to the generation of st ==
fapee

systenms which exhibit = other m croni zipg and sol ubility 6H§i§%$%ﬁ
10 There is therefore a need for a spacer which is adapt ef tREPLA
treatnent of young children, particularly for the administration of
steroids for which the denands on

the desired chacteristics and polymers having been

given the desired characteristics by means of a surface
treatment. '
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inhal e entirely aer osbl
t he vol une of the 20 spacer

reprgducibiILEXngg,dgse~aCCUT§’y are stricter and a high utilisation of
whith is desi ra“!m\“\“““mmw unme of the spacer is critical since it is
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*cl oud formthe spacer will

THRMSHEEFHADBEEN

The igspiratory vol u
be sewrePRACHED NeS

but the fall out of particles

cloud limts the tine available for inhalation. Since

CLAIMS

1. Spacér

for children primarily intended to be

used 'in conjunction with a metered dose inhaler (MDI),
5 said spacer having a generally oblong shape and being
rotationally symmetrical around a central, longitudinal
axis and being provided with an opening at each end
located centrally in said axis for connection of an
meterd dose inhaler respectively of a mouth-piece or

10 similar, c h

aracterized in that said

spacer has a small total volume which is in the range

between 50 and 400 ml, and in that the material in the

spacer has a surface resitivity which is lower thah 10°

Ohm, preferably lower than 10° ohm.

15
2. Spacer
charact

according to claim 1,
erized in that the surface

resistivity is lower than 1.

_
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t he |nsp|rat|onal capability of small children is |ess t han the

i nspirational capability of adults, ideally, “ the vol -0f.t-he—spac
shoul d be reduced, for 25 instance, to fhe order of a fiﬁﬁﬂbé&#ﬁbﬁééﬂh&“o
an =~ infant so as to reduce the time réquired for mi_ni sSREBRACER,
Whi.l st a spacer of reduced vol unme will contain an increased -
concentration of drug and require less time to enpty, the fraction of
airborne partiglespQewi || be reduced due to the deposition, settling and

The present invention relates to a spacer for children
primarily intended to be used in conjunction with a
5 metered dose inhaler (MDI), said spacer having a
generally oblong shape and being rotationally
symmetrical around a central, longitudinal axis and
being provided with an opehing at each end located
" centrally in said axis for connection of an meterd dose
10 inhaler respectively of a mouth-piece or similar.
| The spacer has a small total volume which is in the:
(. range between 50 and 400 ml, and the material in the

spacer has a surface resitivity which is lower than 10°

Ohm, preferably lower than 10° ohm.
15
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aggl omeration of particles. This effect will be pr onounc ; .
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A

It is thus an ai mof the present invention to provide 5 an inproved spacer

flor .use with smal || REPLADEMENT SHEETA¢cordingly, the present _invention
provi des a spacer '

whi ch defines a cHanbef, rej
which is rotationdl Iy é4éemgi

openi ng at

a|metered dose inhal ef THI®SPEEBHA BEENOLY
he¢ body has a 10 genefal | y REFLAREPshap
all abdut a longitudi nal™axis and an
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Technical field of the invention

The present invention relates to an oblong spacer for
children primarily intended to be used in conjunction
with a metered dose inhaler (MDI), said spacer being
rotationally symmetrical around a central, longitudinal
axis and being provided with an opening at each end
located centrally in said axis for connection of an MDI

respectively a mouth-piece or similar.

Background of the invention

MDI:s are containers with an actuating, metering wvalve
containing a mixture of a pressurized propellant and a
drug. When the valve is actuated, a dose of the
drug/propellant mixture is ejected into the air and can

be inhaled by a patient.

In order to alleviate the problems of a high oral
deposition and the éoordination difficulties associated
with MDI:s, different kinds of spacer devices have
been developed, that is a holding chamber connected to

- the MDI at one end. The other end of the spacer is

connected to or provided with a mouthpiece and/or a
face mask through which a patient can inhale. When the
valve is actuated, the dose of the drug/propellant
mixture is sprayed into the spacer, resulting in that a
cloud of smaller particles in the respirable range (an
aerosol) is contained in the chamber for a certain

time; during which time larger pafticles, that is



each end, one of ®hgeppsid Oftpto |adapted for connection to a netered
dose inhal er; chafa ' that the body is conposed of netal having

a surface resistiyitly 15 of less fhan 1 Chm and in that ﬂﬁ@iﬁwaﬁbﬁAsmﬁgha
total vol une of et CEA99d {400 n . Preferably,|the RERGACED |
conposed of stainljeds_steel. Alprefgerred enbodi ment of the present

i nvention wll

particles that normally would be deposited orally, are
separated from the aerosol dose and deposited in the
spacer. The propellant evaporates at the same time. The
cloud of particles can_be.inhaled effortlessly by the

patient.

The prior art devices of this kind are however
exclusively designed for use in older children and
adults. Their volume normally varies from 0.5 to 2
litres and they mostly are made of a polymer material,
for instance polycarbonate. They are often adapted for
use in younger children. The reproducibility and age-
dependency of their dose-delivery when used for the
treatment of children is important, but are not yet
ascertained. Theoretical models have predicted an .
increased lung deposition in small children due to the
smaller airway calibre and a greater ventilation/kg,
but in vivo documentation is sparse. Most of the
available documentation in vivo of dose delivery from
the prior art devices discusses the clinical response
in wheezy children from inhalations of B;-agonist. In’
these, the drug has been administered in doses
considerably above the minimum effective dose. The
response is therefore not Critically dependent on
reproducible delivery. The results from studies
relating to these drugs further can not be extrapolated
to the generation of a steroid aerosol, which has other

micronizing and solubility characteristics.

Consequently there is a need for spacer delivery
systems specially adapted to the treatment of young
childfen. The need is particularly great in systems to
be used in the administering of steroids due to the

_ This Sheet Has Been Replaced

M i




20 now be descri bedhereinhel ow by way of exanple only with reference to

t he accorrpanyl ng dr aVﬂEMCEMENWSHEET Figure 1 illustra eﬂﬂgsﬁbgpﬂwsqygm
mﬂhnmfrmrfh—q
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i nvention;
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referred enbodi nent of
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stricter demands on the reproducability and dosis
accuracy for these drugs. A high utilisation of the

substance also is desirable.

The volume of the spacer is critical since the aerosol
is emptied from the chamber in an exponential manner.
The inspiratory volume required to inhale the total
dose of aerosol will be several times the spacer
volume. The settling of particles limits the time
available for inhalation. Since the inspirational
capability of small children is smaller than the
inspirational capability of adults, a reduction of the
spacer volume might be indicated, for instance in the
range of a few tidal breaths of an infant to reduce the

time required for administration.

A reduced spacer volume will however contain an
increased concentration of aerosols, and, accordingly,
will require less time to empty. The fraction of
airborne particles is however reduced due to impaction,
adsorption, sedimentation and coagulation of the
aerosol. This tendency will be aggravated if the spacer
is made of a polymer material like polycarbonate, which
may be charged by electrostatic forces, since the
distance for each particle to the nearest wall will be
smaller than in a prior art spacer, and the
electrostatic forces will consequently have a greater

influence.

The object of the invention consequently is to provide
a spacer well adapted to the treatment of small
children based on the above considerations.
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Figure 2 illustrates

net ered dose inhal er
t he spacer of Figure
The spacer conprises
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Short description of the inventive concept

The above object is achieved in that a spacer as
described introductorily is designed to have a small
total volume which is in the range between 50 and 400
ml, and in that the material in the spacer has a

surface resitivity which is lower than 10° Ohm,
preferably lower than 106 Ohm. In a most preferred
embodiment the surface resistivity is lower than 1.
Other preferred embodiments are set forth in the

dependent clains.

Brief description of the appended drawings

Fig 1 shows a spacer according to the invention in a

side view,
Fig 2 illustrates the narrow end of the spacer to which

an MDI is to be connected
Fig 3 shows the broad end of the spacer.

Detailed description of a preferred embodiment of the

invention

Fig 1 shows the preferred spacer 1 which has an oblong
shape with a slightiy_conically tapering first part 2
with a first end surface 3, a central, cylindrical part
4 and a substantially hemispherical second part 5. The |
junction between the surface 3 and the tapering part 2
is rounded. The spacer is circular in section and
consequently is rotationally symmetrical. The overall
length of the spacer is about 130 mm and the length of
the tapering part is about 80 mm. The diameter of the
end surface 3 is about 40 mm (the round part of the
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junction with the part 2 being disregarded), the
diameter of the cylindrical part 4 being about 55 mm.
The volume of the spacer is 220 ml. These dimensions
are adapted to fit mbst small children although other
dimensions are conceivable.-The length of the spacer is
adapted to standard MDI:s in that the spacer is long
enough to preQent that particles within the respirable
range are sprayed onto the opposite walls of the device
when the valve of the MDI is éctuated.

The hemispherical part 5 is provided with a central
opening 6 having a projecting, circumferential flange 7
for the attachment of a standard mouth-piece or a face
mask. A two way valve may be connected between spacer

and mouth-piece/mask.

The end surface 3 is also provided with a central
opening 8 having an elliptical shape adapted to a
standard mouth-piece adapter of a standard aerosol

dispenser or MDI.

The spacer is made of stainless steel, which is a
material having a surface resistivity which is well
below the maximum surface resistivity at which the
spacer is sufficiently conductive to function properly
and at which the risk for electrostatic attraction of
the respirable particles to the walls of the spacer is

minimized.

The use of stainless steel will also result in a very
robust spacer which consequently also in this respect
is very well adapted to the use in smaller children.
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4 has a ingiLLy_izmmuiJuLJuuxﬁ o-conical part 2, the small_end of
which is rounded §nHAERIACEMENT SHEEENY 3 of the body 1, a cenftrdib SHEET HAS BEEN
cylindrical part 4 ntially hem -spherical part |5 whi REPLACED

defines the 5 ot her er§i406c+ %%bogy 1. The hem -spherical part—5
6
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In use, the mouth piece adapter of the MDI is connected
to the corresponding end of the spacer and the mouth-
piece with the two-way valve is connected to the other
end. The two-way valve is designed to allow the
inspirational air to flow through the spacer from the
MDI to the mouthpiece but to prevent the expirational
air to flow from the mouth-piece, in this way creating
a rectified inspiration through the spacer. The
inspirational air is sucked through the mouth piece
adapter of the MDI though the standard air openings

provided therein for ordinary use without spacer.

The rectified air flow in conjunction with the low risk
for electrostatic influence on the respirable particles
and the small volume of air which has to be inhaled
will contribute to the deposition of a reasonably
reproducable and accurate dosage in the desired
locations in the lungs of the child, as well as also
contributing to the achievement of the utilisation of a
larger part of the druq than possible in standard priér

art devices.

Possible modifications of the invention

The invention of course can be modified in many ways

within the scope of the appended claims.

The desired surface resistivity characteristics can be

obtained in several ways.

Thus, it is poSsible to use most metals, any polymer
materials having a surface resistivity below the

desired values, polymers containing additives giving
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[ nci udes a central proj ecti ng, circunferential flange
7 for the connecti oh REPLA EMENFB[&HE Tece or face mask. A two-way valve nay

be connect ed bet Ne-n tne spacer pnd t he nout hpi ece or f C @HIKOSHRETKHAST BBEN
frusto-conical part}2 L&?,sag'%cent al opening 8, in this empBUAGENt
elliptical in shape ada f i t7he nmout hpi ece of a metered dose

I nhal er.

the desired chacteristics and polymers having been
given the desired characteristics by means of a surface
treatment.
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has an overall |ength

of about 130 mm wth the | ength of
t 80 mm the diameter of the one end

section of the frusto-conical part 2

smal |

bei ng disregarjej) and the diahefer of the cylind ¢§Hé§yﬁA§L ei ng
about 55 nm In thib ZbAGTER6 the| vol yne of thejrgl‘ps)aﬁgﬁm ngééﬁm. The
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CLAIMS

A

1. Spacer for children primarily intended to be
used in conjunction with a metered dose inhaler (MDI),
said spacer having a generally oblong shape and being
rotationally symmetrical around a central, longitudinal
axis and being provided with an opening at each end
locatedlcentrally in said axis for connection of an
meterd dose inhaler respectively of a mouth-piece or
similar, characterized in that said
spacer has a small total volume which is in the range

between 50 and 400 ml, and in that the material in the

spacer has a surface resitivity which is lower than 10°

Ohm, preferably lower than 10° ohm.

2. Spacer according to claim 1,
characterized in that the surface

resistivity is lower than 1.
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children, although other dinensions are conceivable. . The length of the
Spacer is such that particles of 25 respirable size are not sprayed onto

opposi ng surfaces of the spacer when the netered dose
i nhal er i s actuat eoFEP%CE'ﬁm g '?\égllenbodi ment. t he spacer irs—fade_ of
stainless 30 steg] ;| which materi g lhas a surface resisti f@?S§HEEEH&SBEEN
24 OCT 1996 9 _ __REPLACED
SPAéER
ABSTRACT

The present invention relates to a spacer for children
primarily intendéd to be used in conjunction with a
metered dose inhaler (MDI), said spacer having a
generally oblong shape and being rotationally
éymmetrical around a central, longitudinal axis and
being provided with an opening at each end located
'centrally in said axis for connection of an meterd dose
inhaler respectively of a mouth-piece or similar.
The spacer has a small total volume which is in the-
range between 50 and 400 ml, and the material in the

spacer has a surface resitivity which is lower than'l.o9

Ohm, preferably lower than 10° Ohm.

FIGURE 1.
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than 1 Chmand is sufficiently low as to mnimze the el ectrostatic
attraction of particles of respirdble size to surfaces of the body 1 of

t he spacer.

In

REPMUEMEHT"ME?E?CH of stainless steel the spacer is
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The present invention relates to a spacer for use with

a metered dose inhaler (MDI).

In order to alleviate the problems of high oral
deposition and the coordination difficulties associated
with metered dose inhalers, spacers have been developed
for use therewith. One end.of a spacer is connected to
a metered dose inhaler and the other end is connected
to or provided with a mouthpiece or face mask through
which a patient inhales. When the metered dose inhaler
is actuated, gaseous propellant entraining a dose of
drug is sprayed into the spacgr,.thereby providing a
cloud of small particles of respirable size in the
spacer for a certain period of time, during which time
large particles, that is, particles which would
normally would deposit oral v, setzle and deposit in
the spacer. The aerosol cloud of small particles can

be inhaled effortlessly by a patient.

Prior art spacers of this kind are, however,
exclusively designed for use with older children and
adults. The volume of such spacers is normally in the
range of from 0.5 to 2 litres and such spacers are
principally made of a polymeric material, for instance,
polycarbonate. Such space:s are often adapted for use
in younger children. However, the reproducibility and
age~dependency of the dOse.delivery when used for the
treatment of children is important, and as yet has not

been ascertained. Theoretical models have predicted an

increased lung deposition.in small children due to the

smaller airways and a greater ventilation per kilogram,
but in vivo documentation is sparse! Most of the
available in vivo documentation for the dose delivery

of prior art spacers relates to the clinical response



dose inhaler is 5 fitted into the
t 2 and a mout hpi edRERVACEMENTISHEET
fitted into the opening 6 in the hem -
allows air to be i nhal' ed through the
hal er to the nouthpi ece or face mask, but
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In use, the nout
opening 8 in th
i ncorporating ajtw
spherical part
spacer fromthe {ne
prevents i

in wheezy children on inhalation of a P.-agonist. 1In
these studies the drug has been administered in doses
considerably above the minimum effective dose and the
response is therefore not critically dependent on

S reproducible delivery. 1In additidn, the results from
studies with these drugs cannot be extended to the
‘generation of steroid aerosol systems which exhibit
other micronizing and solubiiity characterisﬁics.

10 There is therefore a need for a spacer which is adapted
to the treatment of young children, particularly for
the administration of steroids for which the demands on
reproducibility and dose accuracy are stricter and a
high utilisation of which is desirable.

is
The volume of the spacer is critical since it is .
emptied in an exponential manner. The inspiratory
volume requiréd to inhale entirely the aerosol cloud
form the épacer will be several times the volume of the

20 spacer, but the fall out of particles from the aerosol
cloud limits the time available for inhalation. Since
the inspirational capability of small children is less
than the inspirational capability of adults, ideally,
the volume of the spacer should be reduced, for

25 instance, to the order of a few tidal breaths of an
infant so as to reduce the time regquired for
administration. Whilst a spacer of reduced volume will
contain an increased concentration of drug and require
less time to empty, the fraction of airborne particles

30 will be reduced due to the deposition, settling and
agglomeration of particles. This effect will be

pronounced if the spacér is made of a poiymeric
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material, such as polycarbonate, which may be charged

electrostatically.

It is thus an aim of the present invention to provide

5 an improved spacer for use with small children.

Accordingly, the present invention provides a spacer
for use with a metered dose inhaler, comprising a body
which defines a chamber, wherein the body has a
10 generally oblong shape which is rotationally
symmetrical about a i;ngitudinal axis and an opening at
each end, one of the openings being adapted for
connection to a metered dose inhaler; characterized in
that the body is composed of metal having a surface resistivity
15 of less than 1 Ohm, and in that the chamber has a total volume of
between 50 and 400 ml.

Preferably, the body is composed of stainless steel.

A preferred embodiment of the present invention will
20 now be described hereinbelow by way of example only

with reference to the accompanying drawings, in which:

Figure 1 illustrates a side view of a spacer in
accordance with a preferred embodiment of the present

25 invention;

Figure 2 illustrates the end of the spacer of Figure 1

to which a metered dose inhaler is connected; and

30 Figure 3 illustrates the'end of the spacer of Figure 1

to which a mouthpiece or face mask is connected.

The spacer compriées an oblong body 1 which has a

rotationally symmetrical circular section. The body 1
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has a sliéhtly tapering frusto-conical part 2, the
small end of which is rounded and defines one end 3 of
the body 1, a central cylindrical part 4 and a
substantially hemi-spherical part 5 which defines the

5 other end of the body 1. The hemi-spherical part 5
includes a central opening 6 having a projecting,
circumferential flange 7 for the connection of a
mouthpiece or face mask. A two-way valve may be
connected between the spacer and the mouthpiece or face

10 mask. The frusto-conical part 2 includes a central
opening 8, in this embodiment elliptical in shape,
adapted to fit the mouthpiece of a metered dose
inhaler. '

15 The spacer has an overall length of abouit 130 mm, with
the length of the frusto-conical part 2 being about 80
mm, the diameter of the one end 3 being about 40 mm
(the rounded section of the frusto-conicél part 2 being
disregarded) and the diameter of the cylindrical part 4

20 being about 55 mm. In this embodimeﬁt the volume of
the spacer is 220 ml. The spacer of this embodiment
having such dimensions is suited to most small
children, although other dimensions are conceivable.
The length of the spacer is such that particles of

25 respirable size are not sprayed onto opposing surfaces
of the body 1 of the spacer when the metered dose
inhaler is actuated.

In this embodiment the spacer is made of stainless

30 steel, which material has a surface resistivity of less
than 1 Ohm and is sufficiently low as to minimize the
electrostatic attraction of particles of respirable
size to surfaces of the body 1 of the spacer. In

forming the spacer of stainless steel the spacer is
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also very robust which makes it particularly suitable
for use with small children.

In use, the mouthpieée of a metered dose inhaler is

5 fitted into the opening 8 in the frusto-conical part 2
and a mouthpiece or face mask incorporating a two-way
valve is fitted into the opening 6 in the hemi-
spherical part 5. The two-way valve allows air to be
inhaled through the spacer from the metered dose

10 inhaler to the mouthpiece or face mask, but prevents
air from being exhaled into the spacer. 1In this way,
air flow through the spacer is rectified.

By forming the spacer of a material of low reéitivity
15 and of small volume, the reduction in the volume of air
which has to be inhaled enables the delivery of a
reasonably reproducible and accurate dose of drug to
small children. 1In addition, the spacer enables the
utilisatidn of a larger fraction of drug than possible

20 in standard prior art spacers.
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CLAIMS

1. A spacer for use with a metered dose inhaler (MDI),
comprising a body (1) which defines a chamber,

- wherein the body (1) has a generally oblong shape
which is rotationally symmetrical about a
longitudinal axis and an opening (6, 8) at each end,
one of the openings (8) being adapted for connection
to a metered dose inhaler; characterized in that the
body (1) is composed of metal having a surface resistivity

of less than 1 Ohm, and in that the chamber has a total volume of
between 50 and 400 ml.

2. The spacer according to claim 1, wherein the bbdy.
(1) is composed of stainless steel.
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The present invention relates to a spacer for children
primarily intended to be used in conjunction with a
metered dose inhaler (MDI), said spacer having a
generally oblong shape and being rotationally
symmetrical around a central, longitudinal axis and
being provided with an opening at each end located

" centrally in said axis for connection of an meterd dose
inhaler respectively of a mouth-piece or similar.
The spacer has a small total volume which is in the-
range between 50 and 400 ml, and the material in the

spacer has a surface resitivity which is lower than 10°

Ohm, preferably lower than 10° ohm.

FIGURE 1.
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The present invention relates to a spacer for use with

a metered dose inhaler (MDI).

In order to alleviate the problems of high oral
deposition and the coordination difficulties associa:ed
with metered dose inhalers, spacers have been developed
for use therewith. One end of a spacer is connectad to
a metered dose inhaler and the other end is connectad
to or provided with a mouthpiece or face mask through
which a patient inhales. When the metsred dose inhaler
is actuated, gasedus propellant entraining a dose of
drug is sprayed into the spacer, thereby providing a
cloud of small particles of respirable sizs in the
spacer for a certain period of time, during which time
large particles, that is, particles which would
normally would deposit orally, set:zle and deposit 'in
the spacer. The aerosol cloud of small particlss can

be inhaled effortlessly by a patient.

Prior art spacers of this kind are, however,
exclusively designed for use with older children and
adults. The wvolume of such spacers is normally in the
range of from 0.5 to 2 litres and such spacers are
principally made of a polymeric material, for instance,
polycarbonate. Such spacers are often adapted for use
in younger children. However, the reproducibility and
age-dependency of the dose delivery when used for the
treatment of children is important, and as yet has not
been ascertained. Theoretical models have predicted an
increased lung deposition in small children due to the
smaller airways and a greater ventilation per kilogram,
but in vivo documentation is sparse. Most of the
available in vivo documentation for the dose delivery.

of prior art spacers relates to the clinical response



