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This reduces the a Swedish Body Corporate of, Dag Ham-  margin of safety,
because the normal propel- marskjolds Vag 7,221 01 Lund 1, Sweden,    lants
are not considered to be completely do hereby declare the invention for
which we  non-toxic. pray that a patent may be granted to us, and
According to the present invention there is the method by which it is to be
performed, to  provided a device for use with a medicinal be particularly
described in and by the fol-  inhalation device (as herein defined) and for
lowing statement:-                     generating and enclosing a delimited
medici- 10   The present invention relates to a device  nal aerosol mist,
the device comprising a for use with pressurised aerosol type medici-
rotationally symmetrical chamber, with an  55 nal inhalation devices, by
which term is  opening at one end to be connected with a herein meant
pressurised dispensing con-  spray nozzle and a mouthpiece at the other
tainers for use in medicinal inhalation.  end, the axes of the mouthpiece
and opening 15   Aerosol inhalation devices for medicinal  being aligned
with the axis of symmetry of purposes are primarily used for local  the
chamber, the part of the chamber adja-  60 administration of drugs to the
deeper parts of  cent the opening being conical and diverging the
respiratory tract. The advantage of local  away from the opening, and the
part of the administration, as compared with systemic.  chamber adjacent
the mouthpiece converg- 20  administration, is a rapid response to the  ing
towards the mouthpiece, the conical part drug even when a low dose of drug
is  of the chamber adjacent the opening being  65 administered.
provided with orifices, the converging part of Conventional aerosol
inhalation devices,  the chamber adjacent the mouthpiece not such as the
devices disclosed in U.S. Patents  having orifices, the total internal
volume of No.s 3.001.524 and 3,897,799, can suffer  the chamber being
between 0.5 and 2.0 from the following disadvantages:      litres, the
total length of the chamber being  70 1. A substantial part of the active
com-  between 1O and 40cm, the maximum diame- pound is deposited on the
walls of the  ter of the chamber being between 25 and mouthpiece or
delivery tube, and is thereby   80% of its length, and the part of the
lost.                                  chamber which has the maximum
diameter 2. A substantial part of the active com-  being closer to the
mouthpiece than to the  75 pound is deposited in the oral cavity and is
opening. swallowed. The deposited portion of the    When used with an
inhalation device, the dose may cause local side-effects, such as  device
of the invention can reduce the above 35  growth of fungi in certain parts
of the oral  problems. cavity in the case of steroids, or systemic   It has
been realised that the deposition of  80 side-effects after absorption in
the digestive  the aerosolparticles in the oral cavity and the system.
upper respiratory tract is dependent on the 3. The activation of the
aerosol inhalation  size and velocity of the particles. Particles device
and the inhalation itself must be  which are too big may not follow the
change  85 strictly coordinated when using conven-  of direction o  the
inspiratory air, but tional devices. Many patients do not manage  impinge
the walls aird be deposited. This this, and in such cases the effect of the
drug is  effect will be more clearly pronounced with reduced.
increased particle size and velocity. The 4. With conventional aerosol
inhalation  deposition may, therefore, be reduced by devices, all the
propellant is inhaled together  diminishing the particle size, which may
be90  



2                                    l,565,029 achieved by allowing the
propellant to  chamber should be between 10-40 cm, and evapotate. With a
pressurized container the  preferably between 20-40 cm. By temporar-
aerosol particles are initially given a high  ily collecting the aerosol
mist in the chamber, kinetic energy, and, therefore, the speed of   the
aerosol particles can be inhaled by more 5  the particles should be reduced
so that they  than one subsequent inhalation, and the  70 mainly follow the
direction of flow of the  usual need for co-ordination between dis-
inspiratory air.                      pensing (via the spray nozzle) and
inhalation This is achieved with the device of the  is completely removed.
invention, which is designed to generate and    The conical part I of the
chamber to be 10  enclose a delimited medicinal aerosol mist,  located next
to the spray nozzle is equipped   75 substantially free of propellant,
intended for  with orifices 4 which may occupy between 1 inhalation by one
or more breaths via a  and 50%, preferably between 10 and 50% of
mouthpiece.                            the total surface area of the
chamber and are The invention will be more clearly under-  preferably
symmetrically arranged. An 15  stood from the following description which
is  appreciable amount of the propellant which  80 given by way of example
only with reference  is evaporated from the aerosol droplets after to the
accompanying drawing which shows a  their expulsion from the spray nozzle
can side view of a device of the invention  thus diffuse out through these
orifices and The device of the invention which essen-  thus become
separated from the aerosol dro- 20  tially comprises a chamber open at both
ends  plets in the chamber. This separation takes  85 and rotationally
symmetrical, is based on the   place without any appreciable loss of
aerosol idea of using an attachment device to a con-  droplets through the
orifices, due to the fact ventional aerosol inhalation device, and to  that
the aerosol droplets are initially held design this attachment device so
that it cor-  together in small groups by residual propel- 25  responds
with the conical shape of the  lants in the liquid state, and are thus
rela-  90 aerosol mist generated from the spray noz-  tively large and
possess a high kinetic energy zle. The part 1 of the chamber which is to be
and speed compared to the surrounding air. next to the spray nozzle is thus
in the form of    Because the orifices cover a comparatively a cone, so
that the deposition of active com-  large area, the particles may then
easily be 30  pound in the chamber will be exceedingly  inhaled, in the
form  of a substantially  95 small.
propellant-free aerosol mist. The  size and Extending from the part 1, the
chamber  shape of the orifices is not critical, and can be has a
continually converging part 3 leading to  varied within wide limits. For
example, the a mouthpiece 2. The part 3 of the chamber   orifices may
alternatively consist of a fine- 35   may also be conical, and its function
is to slow   meshed net.                  100 down the aerosol  mist and
generate an    In order to avoid creating disturbing air aerosol mist of
smaller particles.     currents when the inhalation of the aerosol This
last mentioned effect is obtained due  mist takes place, it is essential
that the con- to the continuous evaporation of propellant  verging part 3
of the chamber next to the 40  from the aerosol droplets or particles
during  mouthpiece 2 does not contain any orifices.  105 their passage from
the spray nozzle. Their  For the same reason, the orifices on the coni-
mass, kinetic energy and speed decrease (due  cally shaped part, of the
chamber to be next to air resistance) and gradually, at 10 to 40  to the
spray nozzle should preferably be cm from the spray nozzle, they become
suffi-  placed rather close to the end of the 45  ciently small to follow
the change of direction  chamber.                       110 of the
inspiratory air.                  In order to obtain the best possible
separa- The active compound in a medicinal  tion between propellant and
active com- aerosol is usually in the form of micronized   pound, the
aerosol should be dispensed dry substance with a particle size of less than
through the spray nozzle into the chamber a 50  lO[err], suspended in a
mixture of liquid  few seconds before the inhalation is started.  115
fluorocarbon propellant such as Freon    It is evident that a skilled
worker can mod- (Registered Trade Mark) in a pressurized  ify the device
according to the invention in container. Usually, the suspension consists
of  several ways without loosing the advantages 



more than 99% by weight of liquid propel-  connected with the invention.
For example, 55   lant. With the invention particle size and par-  the
chamber may advantageously be divided  120 tide distribution in the aerosol
mist to be  into several sections, or be in the form of a inhaled will, due
to the fact that the propel-  folding bellows, in order to reduce its
volume lant is allowed to more completely evapo-  when not in use. When the
chamber consists rate, be reproducible and can be adapted so   of a folding
bellows, it may suitably be pro- 60  that the deposition in the oral cavity
and the  vided with a longitudinally acting helical  125 throat will be
negligible compared to the      spring in order to help maintain the
chamber amount deposited in the lungs.            in its working
configuration. The volume of the chamber should be    The chamber may be
made in any suitable great enough (0.5 to 2.0 litre) to correspond
material, for example glass, plastics or metal. 65   to one to four
breaths. The length of the  In a preferred embodiment, the mouthpiece  130
3                                    1,565,029
3 is provided with a valve mechanism which  valve mechanism  allowing
exhalation makes it possible to exhale through the
throughthemouthpiecewithout the exhaled mouthpiece without the exhaled air
passing  air passing back through the chamber. through the chamber, and
thus avoids the    5. A device according to any preceding 5   need to take
the mouthpiece out of the  claim wherein the chamber is in the form of a
70 mouth when exhaling. This valve mechanism  foldable bellows. may for
example consist of two automatic    6. A device according to any one of
non-return valves, one of them placed bet-  claims 1 to 4 wherein the
chamber is made up ween the chamber and the mouthpiece, and  of demountable
sections. 10  the other placed on the side of the mouth-    7. A device for
use with a medicinal inha-  75 piece. While inhaling, the valve between the
lation device as herein defined and con- chamber and the mouthpiece is
open, and the  structed and arranged substantially as other valve closed.
While exhaling, the first  hereinbefore described with reference to and
valve is closed and the other open. By using  as illustrated in the
accompanying drawings. 15  such an arrangement, the patient does not
J.A. KEMP & CO.              80 need to take the mouthpiece out of the
Chartered Patent Agents, mouth when exhaling, which simplifies the
14, South Square, use of the device and even further reduces
Grays Inn, the need for co-ordination between dosage       London, WC1R 5EU
20  dispensing and inhalation.                    Agents for the
Applicants.       85 Comparative tests with a conventional aerosol
inhalation device, with and without a  Printed for Her Majesty's Stationery
Office. by Croydon Printing Company Limited. Croydon, Surrey, 1980. device
according to the invention, have    Published by The Patent Office 25
Southampton Buildings, shown that the deposition of active com-  London,
WC2A 1AY, from which copies may be obtained. 25  pound in the oral cavity
of the patient is diminished to less than a third when using a device
according to the invention, moreover, the deposition of active compound on
the walls of the device was found to be negligible. 30    WHAT WE CLAIM
IS:- 1. A device for use with a medicinal inha- lation device as herein
defined and for generating and enclosing a delimited medici- nal aerosol
mist, the device comprising a 35  rotationally symmetrical chamber, with an
opening at one end to be connected with a spray nozzle and a mouthpiece at
the other end, the axes of the mouthpiece and opening being aligned with
the axis of symmetry of 



40 the chamber, the part of the chamber adja- cent the opening being
conical and diverging away from the opening, and the part of the chamber
adjacent the mouthpiece converg- ing towards the mouthpiece, the conical
part 45  of the chamber adjacent the opening being provided with orifices,
the converging part of the chamber adjacent the mouthpiece not having
orifices, the total internal volume of the chamber being between 0.5 and
2.0 50  litres, the total length of the chamber being between 10 and 40 cm,
the maximum diame- ter of the chamber being between 25 and 80% of its
length, and the part of the chamber which has the maximum diameter 55
being closer to the mouthpiece than to the opening. 2. A device according
to claim 1, wherein the part of the chamber adjacent the mouthpiece is
conical. 60    3. A device according to claim 1 or 2 wherein thr orifices
comprise between 10 and 50% of the total surface area of the chamber. 4. A
device according to claim 1, 2, or 3 65 wherein the mouthpiece is equipped
with a    3                                    1,565,029 is provided with a
valve mechanism which  valve mechanism  allowing exhalation makes it
possible to exhale through the  through the mouthpiece without the exhaled
mouthpiece without the exhaled air passing  air passing back through the
chamber. through the chamber, and thus avoids the    5. A device according
to any preceding 5  need to take the mouthpiece out of the  claim wherein
the chamber is in the form of a  70 mouth when exhaling. This valve
mechanism  foldable bellows. may for example consist of two automatic    6.
A device according to any one of non-return valves, one of them placed bet-
claims 1 to 4 wherein the chamber is made up ween the chamber and the
mouthpiece, and  of demountable sections. 10  the other placed on the side
of the mouth-    7. Adevice for use withamedicinal inha-  75 piece. While
inhaling, the valve between the  lation device as herein defined and con-
chamber and the mouthpiece is open, and the  structed and arranged
substantially as other valve closed. While exhaling, the first
hereinbefore described with reference to and valve is closed and the other
open. By using  as illustrated in the accompanying drawings. 15  such an
arrangement, the patient does not         J.A. KEMP & CO.               80
need to take the mouthpiece out of the         Chartered Patent Agents,
mouth when exhaling, which simplifies the         14, South Square, use of
the device and even further reduces           Grays Inn, the need for
co-ordination between dosage        London, WC1R 5EU 20  dispensing and
inhalation.                     Agents for the Applicants.       85
Comparative tests with a conventional aerosol inhalation device, with and
without a  Printed for Her Majesty's Stationery Office. device according to
the invention, have    by Croydon Printing Company limited. Croydon,
Surrey. 1980. Published by The Patent Office. 25 Southampton Buildings,
shown that the deposition of active com-  London, WC2A 1AY, from which
copies may be obtained. 25  pound in the oral cavity of the patient is 



diminished to less than a third when using a device according to the
invention, moreover, the deposition of active compound on the walls of the
device was found to be negligible. 30    WHAT WE CLAIM IS:- 1. A device for
use with a medicinal inha- lation device as herein defined and for
generating and enclosing a delimited medici- nal aerosol mist, the device
comprising a 35  rotationally symmetrical chamber, with an opening at one
end to be connected with a spray nozzle and a mouthpiece at the other end,
the axes of the mouthpiece and opening being aligned with the axis of
symmetry of 40  the chamber, the part of the chamber adja- cent the opening
being conical and diverging away from the opening, and the part of the
chamber adjacent the mouthpiece converg-. ing towards the mouthpiece, the
conical part 45  of the chamber adjacent the opening being provided with
orifices, the converging part of the chamber adjacent the mouthpiece not
having orifices, the total internal volume of the chamber being between 0.5
and 2.0 50  litres, the total length of the chamber being between 10 and 40
cm. the maximum diame- ter of the chamber being between 25 and 80% of its
length. and the part of the chamber which has the maximum diameter 55
being closer to the mouthpiece than to the. opening. 2. A device according
to claim 1. wherein the part of the chamber adjacent the mouthpiece is
conical. 60    3. A device according to claim 1 or 2 wherein thr orifices
comprise between 10 and 50% of the total surface area of the chamber. 4. A
device according to claim 1, 2, or 3 65  wherein the mouthpiece is equipped
with a    ERRATUM Specification No. 1565029 Page 1 heading (22) for Filed 9
Nov. 1977 read 3 Nov. 1977 The Patent Office 29 April 1983    


