10

15

20

25

30

WO 99/53982 Lo PCT/AU99/00290

IMPROVED DRUG" DELIVERY DEVICE AND METHODS THEREFOR

FIELD OF THE INVENTION

The present invention relates generally to improved drug delivery devices, preferably.
for use by children and infants, and to methods of delivering drugs using same. More
particularly, the present invention provides an incentive inhaler device comprising (i)
an inhalation device comprising a mask or mouthpiece and a connector that is linkable
to a drug delivery device or other device for the delivery of an aerosol, powder or gas;
and (i) one or more external visible and/or audible inhalation/exhalation-driven
incentive toys, wherein each of said toys is separated from one or more components
of said inhalation device (i) by one or more valves, filters or baffles -to. ensure
directional flow of inhaled/exhaled air which drives said toys. Preferably, said valves
that ensure directional air flow air are positioned within a conduit that provides for the
attachment of said inhalation/exhalation-driven incentive toy(s). Replaceable filters or
baffles between the mask and the toy assembly and/or between the mask and the
connector or spacer may additionally provide filtration of particles or moisture in
exhaled air which might otherwise contaminate the toys or the connector or spacer.
Preferably, said conduit is positioned between said inhalation/exhalation mask or
mouthpiece and said connector for a drug delivery device or other device for the
delivery of an aerosol, powder or gas. Preferably, the modular incentive inhaler device
of the present invention further includes a spacer positioned between said
inhalation/exhalation mask and said connector. More preferably, the modular incentive
inhaler device of the present invention further includes a spacer positioned between
said inhalation/exhalation mask or mouthpiece and said conduit, or alternatively,
between said conduit and said connector.

GENERAL
Those skilled in the art will be aware that the invention described herein is subject to
variations and modifications other than those specifically described. It is to be

understood that the invention described herein includes all such variations and
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modifications. The invention also includes all such steps, features, compaositions and
compounds referred to or indicated in this specification, individually or collectively, and

any and all combinations of any two or more of said steps or features.

Throughout this specification, unless the context requires otherwise the word
"comprise”, and variations such as "comprises" and "comprising", will be understood
to imply the inclusion of a stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of integers or steps.

BACKGROUND TO THE INVENTION

A significant problem faced by the pharmaceutical industry is the need for effective
means for the delivery of drugs to infants and children, in particular drugs in the form
of “aerosols, powders or gases which are administered by inhalation. A suitable
means for the delivery of anaesthetics, and many medicaments for the treatment of
respiratory ailments such as asthma, to a patient in need of treatment, is by inhalation
of the d'r'i.ig into the airways. To achieve the delivery of gases, powders and aerosols
to patients’ airways, a large number of different drug delivery means have been
developed including, for example, gas-borne inhalers such as asthma pumps or
Metered Dose Inhalers (MDI), dry powder inhalers, breath-activated inhalers and

nebulisers.

However, therapeutic regimes for the administration of aerosols, powders or gases to
infants and children are often sub-optimal, because of the difficulty which this group
faces in using devices for their inhalation. The efficient delivery of air-borne drugs from
standard inhalation devices requires the patient to time manual activation of a drug
delivery device with inhalation of the drug released therefrom, generally by achieving
a slow-flow deep inspiration and adequate breath-holding, which infants and small
children often find difficult to achieve without considerable training. As a consequence,
many drugs delivered from standard inhalation devices are not administered efficiently

to infants and small children.
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There is a clear need to foster correct breathing patterns in infants and smail children
who use conventional inhalation devices. The lack of guidance or an incentive or
encouragement in the proper use of conventional inhalation devices, for example the
incentive to breathe with a pattern of normal tidal breathing, rather than with shallow
hyperventilation, is clearly a disadvantage associated with the present technology.

Moreover, small children and infants typically find standard inhalation devices
frightening and, as a consequence, refuse to use them. Faced with strong resistance

from children, many care-givers responsible for administering medication to children:

report a reluctance to offer air-borne drugs for use with standard inhalation devices on
a regular basis. In addition, care-givers also report that even when attempted, the
delivery of aerosol/gas medication to children is often sub-optimal because the child

cries and/or forcibly removes the mask from their face before the medication is taken

properly.

inhalation devices have been described whfch employ some form of éudio or visual
warning or notification of the passage of inhaled air, to ensure that the pharmaceutical
drug ejected from the drug delivery means actually reaches the patient. For example,
United States Patent No. 4, 984, 158; Australian Patent No. 620375; Australian Patent
No. 618789; United States Patent No. 5, 042,467; United States Patent No. 5, 363,
842; United States Patent No. 5, 431, 154; United States Patent No. 5, 522, 380;
United Kingdom Patent Application No. 2 299 512A; United States Patent No. 5, 758,
638; French Patent Application No. 2 763 507A; and International Patent Publication
No. WO 94/44974 all describe such inhalation devices.

However, inhaler devices which merely provide for an audible or visual signal to
monitor a correct breathing pattern or drug delivery do not generally utilise a signal that
is both capable of simple interpretation by an infant or small child, without reference
to medical personnel to determine whether or not the signal generated .is appropriate,

and further, comprise a signal that is sufficiently pleasant to provide an inducement for
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their correct use by infants and small children.. Accordingly, such devices do not
address the significant problem of overcoming the fear which children and small infants

have of medical devices or encourage this user group to use inhalation devices.

A further problem encountered with conventional signalling inhalation devices is that
the device becomes contaminated through use, with residual medicament that is
contained in exhaled air. Additionally, ‘when Jinhalation devices are used
interchangeably with different drug delivery sources or MDls to administer different
chemical compounds, significant cross-contamination with the different chemical

compounds may occur. Accordingly, a further object of the present invention is to

‘provide an inhalation device that does not become easily contaminated with exhaled

airfmedicament mixtures-and is kept cleaner than conventional signalling inhalation

devices.

SUMMARY OF THE INVENTION
In work leading up to the present invention, the inventors sought o develop an

" inhalation device that would provide an incentive to a child or small infant user as well

- as-overcome the drug contamination problems associated with conventional devices.

20 The inventors realised that the signal provided by such a device must be both pleasant

30

and provide a positive feedback to the user, in order to provide the requisite
inducement. In general, devices which provide a negative feedback rather than a
positive feedback to a child Qser, such as those which provide a visual or audible
signal only during incorrect use, will not provide the necessary inducement. For
example, United States Patent No. 5, 042, 467 describes a medication inhaler that
includes an internal air-operated auditory warning device that generates a pleasant

musical tone to alert a user that hefshe is inhaling too vigorously or rapidly.

In this regard, the present invention motivates a child to inhale willingly and effectively
by the use of one or more breath-driven (i.e. inhalation/exhalation-driven) incentive
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toys attached to a conventional inhalation apparatus. In use, the reward enjoyed by
the infant or small child is directly proportional to the efficiency of inhalation and the
amdunt of medication administered to the patient. The modular incentive inhaler
device of the present inventio'h also fosters a correct breathing technique in the child,
because shallow breathing, such as hyperventilation, is insufficient to adequately
activate the incentive toys. By these means, asthmatic, emphysemic and other sick
children/infants are effectively treated, and encouraged to overcome their fear and

mistrust of inhalers and gas/aerosol/powder delivery devices.

In work leading up to the present invention, the inventors also realised that the mere
attachment of toys to a conventional inhaler device, whilst providing an incentive to the
juvenile user, did not overcome the further problem of contamination with the
medicament contained in inhaled or exhaled air. The inventors overcame
contamination of the incentive toy(s) with residual medicaments by the provision of
removable filters between the incentive toys and those components comprising a
conventional inhaler device. MoreoVer, the inventors also provided a means of
minimising contamination of incentive toys with exhaled air by the inclusion of a filter
between the mask and the toy containing module.

20 Accordingly, one aspect of the present invention provides an incentive inhaler device
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comprising:

(i) an inhalation device comprising a mask or mouthpiece and a connector that
is linkable to a drug delivery device or other device for the delivery of an
aerosol, powder or gas; and

(i) one or more external visible and/or audible inhalation/exhalation-driven
incentive toys, wherein each of said toys is separated from one or more
components of said inhalation device (i) by one or more valves, filters or baffles
to ensure directional flow of inhaled/exhaled air which drives said toys and/or

filters to minimise the contaminating effects of drugs and/or condensation.
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Preferably, said valves, filters or baffies that ensure directional air flow and/or filtration
are positioned within a conduit that provides for the attachment of. said

inhalation/exhalation-driven incentive toy(s).

" In‘a preferred embodiment, the present invention provides an incentive inhaler device

comprising:

(i) an inhalation device comprising a conduit that is operably connected at one
end to a mask or mouthpiece and at the other end to a connector that is
linkable to a drug delivery device or other device for the delivery of an aerosol,
powder or gas, wherein said conduit comprises one or more internal valves,
filters or baffles to ensure directional flow of inhaled/exhaled air and/or to
ensure proper filtration of exhaled or inhaled air; and :

(i) one or more external visible and/or audible inhalation/exhalation-driven

incentive toys, wherein each of said toys is operably connected to said conduit.

15 -

Preferably, the moduiar incentive inhaler device of the present invention further

" includes a spacer positioned between said inhalation/exhalation mask and said
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connector. More preferably, the spacer is positioned between said conduit and said
connector. In an alternative embodiment, the spacer is positioned between said

inhalation/exhalation mask or mouthpiece and said conduit.

A second aspect of the invention provides an incentive inhaler device comprising: (i)
a mask;(ii) a connector that is linkable to a drug delivery device or other device for the
delivery of an aerosol, powder or gas; (iii) two inhalation/exhalation-driven incentive
toys; and (iv) a conduit, wherein said conduit comprises three adaptor ends that are
connected separately to said mask, connector and incentive toys and wherein said
conduit comprises a one-way valve in sealable engagement with the interior wall
thereof positioned in the adaptor end that is in engagement with said connector the
adaptor to ensure directional flow of inhaled air from the linkable drug delivery device,
and wherein each of said incentive toys is separated from said connector by said one-
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way valve. This aspect of the invention also provides for the option of a filter in one of
the other adaptor ends of the conduit which minimises the contamination of incentive

toys with particles, microbes and/or condensation present in exhaled air.

A third aspect of the invention provides an incentive inhaler device for administering
anaesthetic comprising: (i) a mask;(ii) a drug delivery tube that is linkable to a drug
delivery device or other device for the delivery of an aerosol, powder or gas; (iii) one
or more exhalation-driven incentive toys; and (iv) a conduit, wherein said conduit
comprises three adaptor ends that are connected separately to said mask, drug
delivery tube and incentive toys and wherein said conduit comprises a first one-way
valve in sealing engagement with the interior wall of the adaptor juxtaposed to the
incentive toys to prevent the flow of inhaled air from the incentive toys to the mask.
This aspect of the invention also provides for the option of a filter in one of the other
adaptor ends of the conduit which minimises the contamination of incentive toys with

particles, microbes and/or condensation present in exhaled air.

A fourth aspect of the invention provides a connector that is linkable to a drug delivery
device or other device for the delivery of an aerosol, powder or gas for use with an
incentive inhaler device comprising:
(i) an drug delivery receiving means comprising an aberture atone end to
sealably-engage the drug delivery device such that minimum leakage and
preferably, no leakage of the chemical compound or drug occurs between the
connector and the drug delivery device linked thereto; and
(i)  athreaded portion or snap-lock to releasably- and sealably-engage said
connector to the mouthpiece or mask or other component to which said
connector is connected or juxtaposed in the assembied incentive inhaler device.

A fifth aspect of the present invention provides a kit comprising two or more of the
above connectors, wherein each of said connectors comprises a drug delivery

receiving means having an aperture of different dimensions or shape and substantially
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identical threaded portions or snap-locks such that they are capable of being
réleasably- and sealably-engaged with the same mouthpiece or mask or other

component in the assembled incentive inhaler device.

-A sixth aspect of the present invention provides a flexible adaptor end of the connector

such that it renders the connector compatible with a variety of drug delivery devices.

A seventh aspect of the present invention provides a method of administering a-

“inhalable medicament to an infant or child subject comprising activating, during the

inhalation and/or exhalation phase of breathing of said subject, one or more external -

- visible and/or audible inhalation/exhalation-driven incentive toys that are operably
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connected to an incentive inhalation device described herein according to any one or

more of the embodiments described herein.

The above and other novel features of the present invention will be apparent from the

;folldwing'- detailed description, and the accompanying examples and-drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a sectional view of one embodiment of the modular incentive inhaler
device, wherein an inhalation-driven and an exhalation-driven incentive toy are

positioned between the mask (6) and the linkable drug delivery device via a conduit.

Figure 2 is a sectional view of a further embodiment of the modular incentive inhaler
device, wherein a single inhalation-driven incentive toy is positioned between the mask

(6) and the linkable drug delivery device via a conduit.

Figure 3 is a sectional view of a further embodiment of the modular incentive inhaler
device, wherein a single exhalation-driven incentive toy is positioned between the
mask (6) and the linkable drug delivery device via a conduit.

30
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Figure 4 is a sectional view of a further embodiment of the modular incentive inhaler
device, wherein two ihhalation-driven incentive toys are positioned between the mask

(6) and the linkable drug delivery device via a conduit.

Figure 5 is a sectional view of a further embodiment of the modular incentive inhaler
device, wherein two exhalation-driven incentive toys are positioned between the mask

(6) and the linkable drug delivery device via a conduit.

Figure 6 is a sectional view of a further embodiment of the modular incentive inhaler
device, wherein an inhalation-driven and an exhalation-driven incentive toy are

positioned between the mask (6) and a drug delivery tube (60) via a conduit.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

One aspect of the present invention provides an incentive inhaler device comprising:
(i) an inhalation device comprising a mask or mouthpiece and a connector that
is linkable to a drug delivery device -or other device for the. delivery of an
aerosol, powder or gas; and
(i) one or more external visible and/or audible inhalation/exhalation-driven
incentive toys, wherein each of said toys is separated from one or more
components of said inhalation device (i) by one or more valves, filters or baffles
to ensure directional flow of inhaled/exhaled air which drives said toys and/or
to ensure filtration of exhaled air.

Preferably, said valves, filters or baffles that ensure directional air flow air are
positioned within a conduit that provides for the attachment of said
inhalation/exhalation-driven incentive toy(s).

More preferably, the valve employed in the present invention is a one-way valve. The
one-way valves used in the present invention are preferably butterfly valves or, in the
case of those devices wherein the valve further provides for venting of exhaled

This Sheet Has Been Replaced -
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air/medicament mixtures (see Examples 2 and 4 described herein), a flap-type valve
can be used, such as that described in United States Patent No. 4,470,412 and/or
Australian Patent No. 620375,

As used herein, the terms “inhaler device”, “inhalation device” or similar term shall be
taken to refer to a device or apparatus that is suitable for use as an inhaler to
administer a chemical compound or drug, or a medicament, pharmaceutical
composition, adjuvant, vaccine, antifungal composition, antibacterial composition,
antiviral composition or other composition of matter comprising said chemical
compound or drug including anaesthetics, in the form of a gas, powder or aerosol to

the respiratory system of a human or animai subject by oral inhalation.

The term “incentive inhaler device” refers 1o an inhaler device as defined herein that

- encourages a user or a group of users to employ said inhaler device in the self-delivery

of one or more compounds or drugs or compositions of matter comprising same. The
term “incentive ‘inhaler device” extends further to those inhaler devices that both
encourage a user or group of users and provide for improved efficiency of self-delivery
of the compounds or drugs or compositions of matter comprising same. By “self-
delivery” is meant that the user or group of users administers said compounds or drugs
or compositions of matter to their own respiratory system by voluntary inhalation
thereof.

The present invention is not to be limited by the material used to construct any one or
more of the components thereof and persons skilled in the art will be aware of a range
of materials suitable for use in constructing the subject incentive inhaler device,
including rubber, metals, synthetic polymers, in particular a plastic such as

polycarbonate, polyvinyl chloride, polyvinyl acetate or elastomer, amongst others.

Additionally, for those applications wherein the user is a child or infant, the unit is
optionally designed to avoid sharp edges that may injure the child or infant in use.

This Sheet Has Been Replaced
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The mask or mouthpiece is preferably comprised of rubber and/or plastic material and
may be any functional shape or configuration known to those skilled in the art,
including a tube, nasal tube, catheter, or mask, that is capable of providing delivery of
a gas, powder or aerosol to the respiratory system of a human or animal subject.

Preferably, the incentive inhaler device of the present invention at least comprises a
mask. Advantageously, the mask is moulded from rubber or plastic, preferably flexibie
plastic or rubber, and adapted to conform to the face of the user, for example the face
of a human infant or small child, such that said mask fits over the nose and mouth of
said user and is in sealing contact with said face. As exemplified herein, it is
particularly preferred that the mask comprises a substantially frustoconical portion that
is flanged at the open base to receive a flexible rubber or plastic gasket that in use is
secured in pneumatically-sealed relation to the face of the user. Preferably, the mask

is transparent or transiucent to minimise potential fear associated with having an -

- opaque object brought to a child’s face.

The connector may comprise a plate or a hollowed cylindrical or other-shaped metal
or plastic unit that includes a drug delivery device receiving means comprising an
aperture at one end to sealably-engage the drug delivery device, such that minimum
leakage and preferably, no leakage of the chemical compound or drug occurs between
the connector and the drug delivery device linked thereto. Accordingly, the aperture
of the drug delivery device receiving means is designed to precisely receive the

dispensing end of the drug delivery device.

The term “sealably-engage” or similar term shall be taken to mean that two
components are engaged, connected or juxtaposed in the assembled or partially-
assembled incentive inhaler device of the present invention in a manner to prevent the
escape of the drug or medicament at a level sufficient to prevent inhalation/exhalation-
driven activation of one or more incentive toys of said device or to impair drug delivery
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to the patient.

As used herein, the “dispensing end” of the drug delivery device referé to the portal or
end of the drug delivery device from which the drug or medicament is ejected into the
incentive inhaler device or, in the absence of the inventive device, the portal or end
from which the drug or medicament is ejected from the drug delivery device into the

environment of the patient's respiratory system.

- As will be known to those skilled in the art, the shape of the dispensing-end of a drug

10

delivery device may vary considerably. Advantageously, the present invention provides
for the insertion of a range of different connectors suitable for use with drug delivery
devices having differently-shaped dispensing ends. ‘According to this embodiment,
releasable engagement of the drug delivery device to the drug delivery device

" ‘receiving means permits re-use of the incentive inhaler device, by virtue of having drug
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delivery device receiving means' that vary in shape and size and, as a consequence,
accommodate different-shaped and/or different-sized drug delivery device dispensing

ends.

Methods for releasably-engaging such components together are known in the art and
include, for example, screwing, clipping, sliding, etc.

Alternatively, the receiving means may also be constructed in such a manner that
enables it to transform in size and shape to fit a number of drug delivery devices. For
example, the drug delivery device receiving means may be formed from a stretchable
or flexible material which can distort to cover the drug delivery device dispensing end.

Alternatively, the receiving means may also be adapted to receive a plurality of drug
delivery device dispensing ends. For example, a single connector may possess a
plurality of different shaped or sized drug delivery device receiving means. Such a
connector may be used to deliver more than one medicament to the inhaler device of -
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the present invention.

Preferably, the connector according to this embodiment comprises:
0] an aperture at one end to sealably-engage the drug delivery device such
that minimal leakage of the chemical. compound or drug occurs between the
connector and the drug delivery device linked thereto; and
(i) a threaded portion or snap-lock to releasably- and sealably-engage said
connector to the mouthpiece or mésk or other component to which said
connector is connected or juxtaposed in the assembled incentive inhaler device

of the present invention as described herein.

Preferably, the connector comprises a male or female threaded portion that screws into
an opposing female or male threaded portion, respectively, in the component to which
said connector is juxtaposed in the assembled incentive inhaler device of the present -

invention.

The drug delivery device may be any device known to those skilled in the art for.
dispensing a medicament or chemical or a composition comprising same in. gas,
aerosol or powder form, including but not limited to an anti-inflammatory compound,
a synthetic or natural steroid (eg a corticosteroid), a bronchodilator, a vasodilator, a
homoeopathic medicine, an antihistamine, an antibiotic, a cough mixture, a
tranquilliser, an anaesthetic, or an adrenergic receptor agonist or antagonist such as
a beta-agonist or beta-blocker, a therapeutic gas such as oxygen, nitrogen dioxide,
nitrous oxide or a gaseous mixture such as air or Entonox, amongst others, or a
combination of one or more of said drugs. The present invention is not to be limited by
the nature of the compound dispensed from the drug delivery device, the only
requirement being that said drug is administrable to a patient in need of treatment by
means of inhalation.

Preferably, the drug delivery device is a Metered-dose inhaler (MDI). Hand-held MD!
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devices are a preferred form of treatment for common respiratory aiiments, because
the delivery of medication directly to its intended site of action in the respiratory system

of the patient allows a reduction in the dosage administered.

Optionally, the present invention may also include a means for enclosing the drug
delivery device. For example, where the drug delivery device is an asthma pump, the
present invention optionally includes a sealing means that covers at least part of said
drug delivery device. Alternatively, as exemplified in Figure 6 incorporated herein, a
rubber sleeve may cover the drug delivery device, which sieeve may incorporate
designs/colours and/or toys that are capable of distorting upon inhalation and/or
exhalation, to reduce leakage of a medicament via the MDI cylinder housing and/or to

improve the function of inhalation/driven incentive toys.

- The incentive toy of the incentive inhaler device of the present invention may be any

toy that is capable of being activated by inhalation and/or exhalation, the only
requirements being that said toy provides a sufficient stimulus to a child or infant user
to motivate said user to inhale willingly and effectively through the incentive inhaler
device, particularly when said device is in operable engagement with a drug delivery

device.

As used herein, a “toy” is any device capable of giving amusement to a user thereof
and, in particular, a device that produces an audible and/or a visual signal, such as a

siren, flashing light or colour, or movement, amongst others.

In the context of the present invention, the term “incentive toy” refers 10 a toy as
defined herein that, by virtue of the quality of the audible and/or a visual signal
produced therefrom, is capable of inducing a child or infant user to repeated use

thereof.

Any type of inhalation and/or exhalation-driven incentive toy(s). may be used in the
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present invention. For example, the toy may be a whistle or it may be contained in a
modular or injection moulded unit which permits fluid activation. Such a unit might, for
example, contain an air driven device including (but not limited to) pneumatic tops,
wheels, jack-in-the-boxes, propellers, bubble-blowers, rotating figures, spinning discs,
kaleidoscopes and toys incorporating objects floating on or driven by air.

in a particularly preferred embodiment of the present invention, the incentive toy is a
coloured spinning disc, such as a spinning disc containing a colourful representation

of a clown.

Alternatively or in addition, the particularly preferred embodiment of the present
invention employs a whistle, more preferably a detachable whistle that permits the two-
way passage of air however is activated unidirectionally, such that activation of the
whistle by either inhalation or exhalation is effected by reversing the direction of

attachment of said whistle to the incentive inhaler device. Whistles conforming to this

-specification are well-known in the art, such as the Sirenen™ produced by Heuler

(Germany). Alternatively or in addition, bi-directional whistles which are activated both
on inhalation and exhalation may be used.

Inhalation and/or exhalation-driven incentive toy(s) may be located anywhere in the
incentive inhaler device of the present invention, the only requirements being that they
are operationally separated therefrom by one or more one-way valves and/or filters
and activated by exhalation or inhalation. The purpose of this arrangement is to ensure
directional flow of air and medicament through or around the incentive toy during the
exhalation or inhalation phase of breathing, as appropriate, and/or to ensure that any
exhaled air/medicament mixture is kept away from the incentive toys to reduce
contamination therewith. For example, the incentive toys may be placed in operable
association with the mask or mouthpiece and/or the connector and/or the drug delivery
device receiving means. The incentive toy(s) may also be placed in operable
association with a spacer member if it is included in the arrangement.
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When an inhalation-driven incentive toy is connected to the incentive inhaler device -
of the present invention, air containing the medicament is drawn through or past the
inhalation-driven incentive toy thereby activating it whereupon it may be inhaled with -

medicament.

The device of the present invention according to the above embodiments can also
include a valve between the conduit and the connector (which adjoins via an optional
spacer to the drug delivery means), to ensure that exhaled air is not blown back

through the connector and/or toy modules.

- Alternatively or in addition, a replaceable filter can be placed in the conduit, between

15
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the mask and the incentive toys, to minimise the contamination from microbes,

condensation and/or particles in exhaled air.

Inan altemative embodiment, air containing the medicament may be inhaled through
a pa'i'aﬂélzarrangement of conduits which are operationally connected to the incentive
inhalation device to ensure drug delivery as said incentive inhalation device is
activated. In such an example, the inhaled air travels past the inhalation-driven
incentive toy however does not mix with or come in contact with the air containing the
medicament until it enters the patient's airways. This embodiment of the present
invention is also compatible with the provision of valves and/or filters to ensure that the
exhaled air is not blown back through the connector/spacer module and/or that the

device become contaminated.

In a further alternative embodiment of the present invention, inhalation-driven incentive
toys can be electrically-activated, such that the level of activation of the toy is
proportionally linked to the amount of air containing the medicament that is inhaled by

the patient.

30 Wherein an exhalation-driven incentive toy is employed, exhaled air is preferably
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channelled through or past the exhalation-driven incentive toy thereby activating it
before being vented from the device. It will be appreciated that some embodiments
described above for activation of an inhalation-driven toy may likewise be employed

with an exhalation-driven toy.

When the toy is driven by both the inhalation and exhalation of air, air is preferably
drawn into the device through or past an inhalation-driven incentive toy and enters the
inhalation device in conjunction with medicament dispensed from the drug delivery
device that is in engagement with the incentive inhalation _device of the present
invention. Upon exhalation, fluid in the form of expired air is exhaled through or past

the exhalation-driven incentive toy before being vented from the device.

In one embodiment of the present invention, the incentive i_nh_alér device includes a
single inhalation-driven incentive toy. According to this embodiment, said incentive
inhaler device can include one or more means to exhale air through the mask or

mouthpiece or alternatively, it may need to be removed from the patient's face prior to

~ exhaling.

20

30

Preferably, exhaled air containing medicament can be exhaled through the device by
either blowing it into the mask or moufhpiece, where it is subsequently vented from the
incentive inhaler device via the drug delivery device (depending on the type of drug
delivery device used), or via the incentive toy unit or, if the dm_g delivery device is a

sealed unit through which exhaled fluid may not pass, the exhaled air containing

-medicament may be vented from said device via one or more apertures formed

therein. Accordingly, the present invention clearly contemplates an incentive inhaler
device having separate exhaust tubes for venting exhaled air containing the
medicament.

In a particularly preferred embodiment of the present invention, the exhaled air
containing the medicament is exhaled _th_rough the device by either blowing it into the
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mask or mouthpiece, where it is subsequently vented from the incentive inhaler device
via the incentive toy unit, wherein said toy unit is also activated by the exhaled air. In
such cases, a filter can be placed between the mask and the incentive toy module to

minimise contamination.

In a further alternative embodiment of the present invention, the incentive inhaler

device can include a single exhalation-driven incentive toy. Where the spacer device
only includes such a toy, a rheans through which fluid can be inhaled may or may not
be provided. Desirably the device contains a means for inhalation. This may be
achieved, for example, through the exhalation-driven incentive toy unit or through an
alternative route provided in the spacer device. For example, fluid in the form of air
may be drawn through the drug delivery service (depending on the type of drug
delivery device used) into the spacer member or if delivery device is sealed, fluid may

‘be drawn through one or more apertures provided in the spacer member. In another

"embodiment the device may contain separate inhalation conduits.

In use, medicament is released into the incentive inhaler device via the connector and
is contained therein and/or is released into the mask or mouthpiece. In the case of
medicaments comprising powders, those skilled in the art will be aware that is possible
for such medicaments to be released directly into the mask or mouthpiece for
inhalation by the patient. The patient inhales the medicament by drawing air containing
said medicament through the mask or mouthpiece via the connector or an inhalation
aperture. Upon exhaling, the patient blows expired air into the incentive inhaler device
which directly or indirectiy leads to the activation of the exhalation-driven incentive toy
therein causing activity in said toy (eg. in the form of a sound in the case of a whistle
or in the form of movement in most other pneumatic activated toys). In such cases, a
filter can be placed between the mask and the incentive toy module, to minimise
contamination.

The present invention is not be limited to the use of a single inhalation- and/or
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exhalation-driven incentive toy and the present invention clearly contemplates a

plurality of inhalation- and/or exhalation-driven incentive toys in association with the
incentive inhaler device, as éxempliﬁed herein. Wherein the incentive inhaler device
does contain a plurality of different inhalation- and/or exhalation-driven incentive toys,
these may be arranged such as to be activated simultaneously upon inhalation and/or
exhalation or alternatively, they may act independently of each other such that one or
more toys is activated by inhalation and the other toy(s) is (are) activated by

exhalation.

Preferably, wherein multiple incentive toys are employed, said toys are arranged in
such a manner as to indicate the breathing pattern of the patient using the incentive

inhaler device. For example, the inhalation and/or exhalation-driven incenﬁve toys

may be whistles, one of which activates when medicament is being inhaled and then

another upon exhalation. Alternatively, a different toy unit may be employed during the

inhalation phase of breathing to that which is émployed during the exhalation phase. -

In the particularly preferred embodiment of the present invention, the incentive toys

. comprise both whistles and spinning discs arranged such that the whistle is activated -

by either inhalation or exhalation, depending upon its orientation and the spinning disc
is activated by exhalation. Accordingly, this embodiment of the present invention
provides for both toys to be activated by inhalation or alternatively, for the whistle to
be activated by the inhalation and the spinning disc to be activated by exhalation.

Preferably the spacer device has both an inhalation-driven incentive toy and an
exhalation-driven incentive toy connected to the spacer member via a single conduit

through which inhaled and exhaled gases may flow.

The directional controt of airflow through the incentive inhaler device is achieved by
using a one-way valve. Wherein the one-way valve is used in conjunctibn wiih an
inhalation-driven incentive toy, it is preferred that said one-way valve allows entry of
inhaled air containing the medicament from the drug delivery means and past or
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through the incentive toy, whilst retarding the free flow of air in the other direction (i.e.

- back into the drug delivery means). Wherein the one-way valve is used in conjunction
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with an exhalation-driven incentive toy, it is preferred that said one-way valve allows
the venting of exhaled air containing the medicament from the incentive drug delivery
means past or through the incentive toy unit, whilst retarding the free flow of air in the
other direction. Preferably, more than a sif\'g"l'e one-way valve is employed. Preferably
one or more baffles or filters is also included between the mask and the incentive toy

module, to minimise contamination.

The one way vaive(s) is(are) preferably contained within a conduit located between the
mask or mouthpiece and the connector. Accordingly a further aspect of the present
invention provides an incentive inhaler device comprising:
(i) an inhalation device comprising a conduit that is operably connected at one
-end:to a mask or mouthpiece and at the other end to a connector that is
linkable to a drug 'delivéry device or other device for the delivery of an aerosol,
powder or gas, wherein said conduit comprises one or more internal valves,
filters or baffles to ensure directional flow of inhaled/exhaled air and/or filtration
of exhaled air; and ‘ '
(i) one or more external visible and/or audible inhalation/exhalation-driven

incentive toys, wherein each of said toys is operably connected to said conduit.

The conduit must be in sealable engagement with both the mouthpiece and the
connector, to prevent the leakage of air from the incentive inhaler device. Preferably,
the conduit is made of rigid plastic or rubber material and of cylindrical or conical

shape.

In a particularly preferred embodiment, the conduit comprises at least three adaptor
ends for connection of the mask or mouthpiece, the connector and one or more
incentive toy units. According to fhis embodiment, the one-way valve is positioned
within said conduit in sealable engagement with the interior wall thereof at or within any
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one or more of said adaptor ends. For example, a one-way valve can be placed within
said conduit in sealable engagement therewith and at or within the adaptor end that
connects to the connector, such that medicament or air/medicament mixture can be
drawn into the mask or mouthpiece from the drug delivery means but not in the
opposite direction. Alternatively or in addition, the one-way valve can be placed within
said conduit in sealable engagement therewith and at or within the adaptor end that
connects to the mask or mouthpiece, such that medicament or ait/medicament mixture
can be drawn into the mask or mouthpiece from the conduit but not in the opposite
direction, in which case the exhalation phase must accompany removal of the mask
or mouthpiece from the patient's face or airway. Alternatively or in addition, the one-
way vaive can be placed within said conduit in sealable engagement therewith and at
or within the adaptor end that connects to the incentive toy unit, such that, in the case
of an inhalation-driven incentive toy unit, air can be drawn over said incentive toy unit
and into the mask or mouthpiece via the conduit but not in the opposite direction and,
in the case of an exhalation-driven incentive toy unit, exhaled air can pass through or

over said toy unit from the mask or mouthpiece but not in the opposite direction.

Wherein the one-way valve is positioned within the conduit in the adaptor end that is
in engagement with the incentive toy, said valve can further serve to prevent the
patient from re-breathing the exhausted air/medicament mixture. Without limiting the
present invention, this embodiment is particularly useful in applications of the present

invention to the delivery of anaesthetics.

The present invention clearly provides for the attachment of one or more incentive toy
units to the same or different adaptor ends of the conduit. Preferably, wherein muitiple
toy units are in operable engagement with the same adaptor end of the conduit, these
are in linear engagement with each other. in a particularly preferred embodiment of the
present invention, two incentive toys are linked in linear engagement with each other
such that one toy unit is activated by inhalation and one or both toy units are activated
by exhalation.
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The present invention also provides for the attachment of a filter between the mask

and the incentive toy module, to minimise contamination

As will be apparent to those skilled in the art, wherein the toy unit is activated by both
inhalation and exhalation or altematively, wherein muiltiple toy units are linked via the
same conduit adaptor end in linear engagement such that they are collectively or
individually activated by both breathing phases, it is inappropriate to include a one-way

valve at or within the adaptor end of the conduit that connects to the incentive toy unit.
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Ina partiéularly preferred embodiment of the present invention, there is provided an

incentive inhaler device comprising:
(i) a mask;
(i)  aconnector thatis linkéble to a drug delivery device or other device for
the delivery of an aerosol, powder or gas; |
(i) two inhalation/exhalation-driven incentive toys comprising an
inhalation/exhalation-driven whistle and an exhalation-driven spinning disc; and
(iv)  a conduit, wherein said conduit comprises three adaptor ends that are
connected separately to said mask, connector and incentive toys and wherein

said conduit comprises a one-way valve in sealable engagement with the

interior wall thereof positioned in the adaptor end that is in engagement with
said connector the adaptor to ensure directional flow of inhaled air from the
linkable drug delivery device,

wherein each of said incentive toys is separated from said connector by said one-way

valve.

Preferably, the conduit further comprises one or more venturi units in sealable
engagement with the interior wall thereof and at or within any one or more of said
adaptor ends, so as to facilitate the flow of air and/or air/medicament mixture in the
same direction as any one-way valve that is positioned within the same adaptor end.
Alternatively, if no one-way valve is present within the same adaptor end, the venturi



10

15

20

25

30

WO 99/53982 N R PCT/AU99/00290

unit is generally positioned to provide for increased air velocity into or from the mask

or mouthpiece or over one or more of the incentive toy units.

Those skilled in the art will be aware that a “venturi” is a hollow device through which
air can pass bi-directionally, which device generally comprises a frustoconical portion
tapered so as to increase the velocity of local air flow there through in the same

direction as the taper.

In a particularly preferred embodiment of the present invention, a venturi is positioned
in sealable engagement with the interior wall of the conduit adaptor end connecting the
incentive toy(s) such as to facilitate the flow of exhaled air over said incentive toy(s).
According to this embodiment, the venturi is preferably positioned in front of the
incentive toy with the tapered end of the venturi device directed thereon.

Alternatively, in the case of inhalation-driven incentive toys, the venturi can be placed
within the incoming air portal and in sealable engagement with the interior wall of said
portal, and preferably positioned in front of the incentive toy with the tapered end of the
venturi device directed thereon. |

In a particularly preferred embodiment of the present invention, there is provided an
incentive inhaler device comprising:
(i) a mask;
(i) a connector that is linkable to a drug delivery device or other device for
the delivery of an aerosol, powder or gas;
(i) two inhalation/exhalation-driven incentive toys comprising an
inhalation/exhalation-driven whistle and an exhalation-driven spinning disc; and
(iv) a conduit, wherein said conduit comprises three adaptor ends that are
connected separately to said mask, connector and incentive toys and wherein
said conduit comprises:

(@) a one-way valve in sealable engagement with the interior wall
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thereof positioned in the adaptor end that is in engagement with said
connector the adaptor to ensure directional flow of 'inhaled aif from the
linkable drug delivery device; and
(b) a venturi in sealable engagement with the interior wall thereof
positioned in the adaptor end that is in engagement with said incentivé
toys and positioned so as to increase the velocity of exhaled
air/medicament over said incentive toys,

wherein each of said incentive toys is separated from said connector by said one-way

valve.
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In a preferred embodiment, the incentive inhaler device of the present invention further

includes a spacer positioned between the mask or mouthpiece and the connector.

Those skilled in the art will be aware that the word “spacer” refers to a chamber into
which.a medicament or drug or other composition may be reieased,_ such as by

ejection from an MDI, wherein said spacer retains the medicament or drug or-other.
composition until the patient is ready to breathe inhale it.. Spacer devices allow for the

deceleration of gas-borne particies that can be expelled from some MDI devices at
high velocity. In the absence of a spacer device, the excessive velocity of the spray
allows the particles to coat the throat of the patient and mouth, causing wastage of
drug and undesirable side effects. Additionally, spacers do not require such precise
coordination of inspiration with the actuation of the drug delivery device or MDI, since
they can store the drug dose for inhalation in subsequent breaths.

Spacers are provided in various shapes and sizes and the present invention is not to

be limited by the shape or size of the spacer unit, or the material used to construct the
spacer unit. An exemplary spacer unit is described in Australian Patent No. 623991.

The spacer unit can include, at one end, an adaptor for sealably-receiving the
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connector comprising the drug delivery device receiving means. Preferably, the
adaptor will comprise a threaded portion or snap-lock to releasably- and sealably-
engage said connector to the spacer. More preferably, the spacer adaptor comprises
a male or female threaded portion that screws into an opposing female or male
threaded portion respectively, in the connector. In use, the connector comprising the
drug delivery device receiving means may be interchanged, depending upon the size
and shape of the dispensing end of the drug delivery means, to ensure that an airtight
engagement is formed between the drug delivery device, the connector and the

spacer.

Alternatively, the spacer and connector may be constructed as an integral unit,

preferably, moulded from metal, plastic or rubber material, such as by plastic injection

moulding. According to this embodiment, it is necessary for the spacer/connector.
combination to be changed depending upon the size and shape of the dispensing end -
of the drug delivery means that is used to deliver the medicament or drug to the

spacer. '

The spacer unit can also include at least a means to directionally conirol airflow away
from the drug delivery device receiving means on the connector in the assembled
device. Preferably a one-way valve is used which is capable of at least retarding
passage of air back into the drug delivery device while allowing the free flow of air out
of the device. Such a valve is preferably positioned within, or is operationally
connected to the spacer in a manner which allow a patient to unidirectionally draw a
drug from the spacer.

In a preferred embodiment of the present invention, the incentive inhaler device is a
modular incentive inhaler device. By “modular incentive inhaler device” is meant an
incentive inhaler device as defined herein that is composed of separable components
that may be changed in their configuration, such as by directional reversal of one

component relative to ancther component, or the spatial rearrangement of one or more
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components with respect to each other, or the inclusion or omission of any optional or

preferred component, integer or feature.

‘Accordingly, each of the components of said incentive inhaler device are connectable

via an appropriate adaptor, such as an adaptor having a threaded portion or snap-iock
to releasably- and sealably-engage said connector to the conduit, amongst others. In
a particularly preferred embodiment, the mask or mouthpiece, the spacer, the conduit,
the connector and the incentive toys comprising the incentive inhaler device are
connected or engaged via a shap lock mechanism comprising a first adaptor that

inserts co-axially into a second adaptor.

The present invention clearly contemplates the construction of any two.or more
components of the incentive inhaler device as an integral unit, such as from moulded

plastic thaterial.

" In one embodiment, the spacer is positioned between the inhalation/exhalation mask
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or mouthpiece and the conduit, in which case the conduit must be in sealable
engagement with the connector. As wifl be apparent to those skilled in the art, this
embodiment of the present invention requires both inhaled and exhaled air to pass

through the spacer.

As with other embodiments of the present invention, the means for sealably-engaging
the conduit and the connector may comprise an adaptor having a threaded portion or
snap-lock to releasably- and sealably-engage said connector to the conduit. More
preferably, such means will comprise a snhap-lock between one adaptor end of the
conduit and the connector. Alternatively, the conduit and connector may be
constructed as an integral unit, preferably, moulded from metal, plastic or rubber
material.

Similarly, the spacer can be connected to both the inhalation/exhalation mask or
mouthpiece and the conduit by means of an adaptor or the spacer/mask or
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mouthpiece/conduit combination or a part thereof can be manufactured as an integral

unit.

Preferably, the spacer is positioned between the conduit and the connector. Wherein
incentive toys are connected to the conduit, this arrangement avoids the need to draw
the inhaled airfmedicament mixture past or through the toy before it reaches the lungs,

thereby minimising contamination of toys with the medicament.

As will be apparent from the preceding disclosure, the spacer can be connected to
both the conduit and the connector by means of an adaptor or the
conduit/spacer/connector combination or z part thereof can be manufactured as an

integral unit.

Wherein the incentive toy(s) are not in engagement or gaseods_ communication with
the spacer unit, the incentive inhaler device may have a valve which limits or prevents
the entry of exhaled airf/medicament mixture into the spacer. in such an embodiment
of the present invention, an incentive toy unit rriay be positioned between the vaive and

the mask or mouthpiece.

Alternatively, such an external incentive toy module may be attached to a valveless
spacer without an intervening valve, allowing some recycling of drugs still present in

exhaled air back into the spacer.

However, the present inventors have found that, wherein the incentive toy linked to a
spacer that is positioned between the connector and the conduit is an inhalation-driven
incentive toy, it is particularly preferred for the drug delivery device to be sealed for the
toys to be activated by inhalation. Such sealing of the drug delivery device may take
the form of a cap placed over said device.

Preferably, a.one-way valve is located between the drug delivery device receiving
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means on the connector and the inhalation and/or exhalation-driven: incentive toy.

In a preferred embodiment of the present invention, there is provided an incentive
" inhaler device comprising:
5 1)) a mask;
(i)  aconnector that is linkable to a drug delivery device or other device for
the delivery of an aerosol, powder or gas;
(i) two inhalation/exhalation-driven incentive toys comprising an
inhalation/exhalation-driven whistle and an exhalation-driven spinning disc; and.
10 (iv) aspacerin engagement at one end with said connector.and at the other
' end with a conduit, wherein said conduit comprises three adaptor
ends that are connected separately to said mask, spacer and
incentive toys and wherein said conduit comprises a one-way
) valve in sealable engagement with the interior wall thereof
15 S positioned in the adaptor end that is in engagement with said
s | spacer to ensure directional flow of inhaled air from the linkable -
drug delivery device,
wherein each of said incentive toys is separated from said connector by said one-way
valve. '
20
In a particularly preferred embodiment, the incentive inhaler device comprises: . -
() a mask;
(i) two inhalation/exhalation-driven incentive toys comprising an
inhalation/exhalation-driven whistle and an exhalation-driven spinning disc; and
25 (iii) anintegral spacer/connector that is linkable at one end to a drug delivery
device or other device for the delivery of an aerosol, powder or gas, wherein
said spacer/connector is in engagement at the other end with a conduit having
three adaptor ends that are connected separately to said mask,
spacer/connector and incentive toys and wherein said conduit comprises:
30 (@) a one-way valve in sealable engagement with the interior wall



10

15

20

25

30

WO 99/53982 . " e PCT/AU99/00290

-29.

thereof positioned in the adaptor end that is in engagement with said
spacer/connector to ensure directional flow of inhaled air from the
linkable drug delivery device; and
(b) a venturi in sealable engagement with the interior wall thereof
positioned in the adaptor end that is in engagement with said incentive
toys and positioned so as to increase the velocity of exhaled -
air/medicament over said incentive toys,

wherein each of said incentive toys is separated from said spacer/connector by said

one-way valve.

The provision of an optional anti-contamination filter in the conduit between the mask

and the incentive toy module is also contemplated by the present invention.

The incentive inhaler device of the present invention may also include one or more
venting means to allow for the escape of exhaled air. According to this embodiment,
the means to directionally control airflow should preferably be located between the

drug delivery device receiving means and the venting means.

Optionally, in those applications of the present invention to the adminis_tfation of
anaesthetics, it is preferred for the venting means to include a scavenger pipe or tube
to channel the exhaled anaesthetic/air mixture away from the atmosphere of the
surgery or operating theatre, thereby avoiding any person nearby from breathing the
exhaled anaesthetic gases. Advantageously, such a scavenger system can be placed
in engagement with the exhalation-driven incentive toy unit, such that exhaled air
passing through or over the unit is then collected into the scavenger system.

Optionally, the incentive inhaler device of the present invention can also include an
anti-microbial, anti-condensation and/or anti-particle filter, preferably placed between
the mask or mouthpiece and the conduit or spacer or connector, as the case may be.
The provision of such a filter is particular desirable wherein the incentive inhaler device
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is used to administer a pre-operat_ive anaesthetic compound and/or to reduce the
inhalation of allergenic particles by the patient.

Optionally, the incentive inhaler device of the preseht invention may also include one
or more turbine-driven incentive toys. As used herein the term “turbine-driven incentive
toy” refers to an incentive toy that is driven by inhalation and/or exhalation via a rotor.
A turbine rotor is generally activated by a bi-directional flow of air and, as a
consequence, in the absencé of a one-way vaive system, the turbine-driven incentive
toy will be activated by both inhalation and exhalation. According to this embodiment
of the present invention, the rotor housing can be located in the mask, conduit, spacer
or in physical relation to 6thef incentive toys present therein. Whilst there is no .
requirement for a turbine-driven incentive toy to be se_barated from one or more
components of the incentive inhaler device by one or more valves to ensure directional
flow of inhaled/exhaled air which drives said toys, however such an arrangement is ..

clearly possible.

A further aspect of the present invention provides a method of administering a
inhalable medicament to an infant or child subject comprising activating, during the
inhalation and/or exhalation phase of breathing of said subject, one or more external
visible and/or audible inhalation/exhalation-driven incentive toys that are operably
connected to an incentive inhalation device described herein according to any one or

more of the foregoing embodiments.

By ‘iadministering"'is meant the stimulation or encouragement of self-delivery of a
medicinal, anaesthetic, drug, gas, pharmaceutical or other chemical compound or
composition comprising same during a therapeutic or prophylactic medical procedure,
irespective of the location at which such procedure is performed (e.g.: in the home or

in a doctor's surgery or hospital).

Preferably, in anaesthetic applications as applied to infants and smal children, it will
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be apparent to those skilled in the art that part or all of the incentive inhaler device of
the present invention can be dispensed with and replaced by a conventional
anaesthetic inhaler once the child has been initially anaesthetised.

As will be apparent from the preceding description, the activation of the incentive toys
is achieved by inhalation and/or exhalation by the patient. Such activation may
comprise the production of any audible and/or visual signal or stimulus, such as such

as a siren, flashing light or colour, or movement, amongst others.

Further features of the present invention are more fully described in the following
Examples. Itis to be understood, however, that this detailed description is included
solely for the purposes of exemplifying the invention, and does not in any way limit the

present invention.

EXAMPLE 1
An incentive inhaler device comprising an inhalation-driven incentive toy
and an exhalation-driven incentive toy
Figure 1 illustrates a incentive inhaler device (2) including a cylindrical or conical
shaped connector or spacer member (4) connected to an airways delivery means in
the form of a mask (6). Releasably-engaged to the other end of the incentive inhaler
device (2) is a drug delivery device receiving means (8) which is adapted to
accommodate a drug delivery device (not shown), or alternatively a nebuliser or any

other device suitable for delivering gases/solids/ liquids via the receiving means.

Releasably-engaged to the outer surface of the spacer member (4), positioned
between the drug delivery device receiving means (8) and the airways delivery means
(6) is a conduit (10). The conduit (10) forms the connecting passageway between the
inhalation-driven incentive toy unit (12), the exhalation-driven incentive toy unit (14)
and the spacer member (4).

In use, a drug delivery device is engaged to the incentive inhaler device (2) via the
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drug delivery device receiving means (8). A metered dose of medicament is released
into the spacer member (4). The airways delivery means (8) is brought into sealable
contact with a patient's face and then the patient inhales the air mixed with
medicament. Upon inhalirig, air is drawn into the incentive inhaler device (2) via the
inhalation-driven incentive toy unit (12), which is illustrated as a whistle. A siren is
sounded as air is drawn through the wh"ist!e. Inhaled air passes through the inhalation
conduit (16) of the whistie in which there is focated a one-way vaive (18) and enters
the conduit (10). The one-way valve prevents the reverse flow of fluid into the
inhalation-driven incentive toy unit (12) upon exhalation by the patient. Desirably the
valve (18) is activated by negative pressure in the conduit (10), but seals when there
is positive pressure in the conduit (10). In a particularly preferred form of the invention,
the one-way vaive may be adapted to be removed from the inhalation conduit therein
facilitating service of the valve should it cease working in a proper and efficient
mann:eﬂ ; o
As air enters the conduit (10) from the whistle unit (12), it is drawn into the spacer
member (4) and mixes with the medication that has been released into the connector
or spacer (4), as the case may be. The patient can then inhale both the medication

via the airway delivery means (6).

During the inhalation phase, medicament is prevented from entering the exhalation-
driven incentive toy unit (14) by a second one-way valve (24) located between the
junction (22) of the inhalation conduit (16) and the conduit (10),which valve (24) opens

| only when there is a positive pressure in the conduit (10) and seals closed when

25
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negative pressure is applied to said conduit (10).

Upon exhalation, fluid is blown back into the connector or spacer member (4) where
it mixes with residual medicament that has not been inhaled. This creates a positive
pressure in the connector or spacer member (4), thereby forcing air/medicament

mixture to enter the conduit (10).
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As airfmedicament mixture moves up the conduit (10), it is prevented from entering the
inhalation conduit (16) by the one-way valve (18) located therein. Airfmedicament
mixture passes through the second one-way valve (24) and into the exhalation-driven
incentive toy unit (14), thereby activating the toy (19) therein. The exhalation driven
incentive toy unit (14) consists of a transparent sphere in which there is mounted a toy
in the form of a coloured spinning disc (20) having a face drawn thereon. As exhaled
air/medicament mixture is blown into the unit (14), it is forced over the disc (20)
causing it to spin on mounts (26) and (28). The air/medicament mixture then passes

out of the unit via a release aperture (30).

The release aperture (30) is illustrated as a single hole in the top of the unit (14).
There may, however, be a plurality of different apertures in the module.

Notwithstanding that the exemplification of the present invention set _fqrth in Figure 1
illustrates a spinning disc as the exhalation-driven incenti\ie toyand a whiétle as the
inhalation-driven toy, it should be appreciated that these units can be interchanged so
as to provide for inhaled air to pass over the spinning disc and exhaled to pass through
the whistle. In such a variation of the present exemplified embodiment, valves (24)
and (28) are interchanged to achieve the correct passage of air or air/medicament
mixture.

Preferably, each incentive toy unit is associated with a particular one-way valve and
the valve/toy combination is formed as an integral module. In this instance, the conduit
(10) can be adapted to receive either valve/toy module, thereby facilitating the
formation of a variety of different configurations of the incentive inhaler device with
different inhalation and/or exhalation-driven incentive toys.

EXAMPLE 2 _
An incentive inhaler device comprising an inhalation-driven incentive toy

attached to the connector or spacer via a conduit
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Figure 2 illustrates a second embodiment of the invention comprising a incentive
inhaler device (2) having a single ihhalation-driven incentive toy unit (32) attached to
the conduit (10). |

in use, a metered dose of medicament is released into the connector or spacer
member (4) via a drug delivery device (not shown) that is releasably engaged in a
sealing manner to the drug delivery device receiving means (8). The mask (6) is
brought into contact with a patient's face and then the patient inhales. Alternatively, the
patient may inhale simultaneously with bringing the mask (6) to his/ner face. The

device shown in Figure 2 functions essentially in the same way as the device set forth

~ in Figure 1, however in the instant embodimeant there is no mechanism for axhalation

into the connector or spacer member (4). To prevent exhaled air/medicament mixture
from entering the connector or spacer member (4), there is located between the

| juhctid'ri of the mask (6) and the connector or spacer member (4) a one-way valve (34),

s

20

preferably a flap-type valve such as described in United States Patent No. 4,470,412
and/or Australian Patent No. 620375, to release the expired air outside the entire

device assembly.

EXAMPLE 3
An incentive inhaler device comprising an exhalation-driven incentive toy

attached to the connector or spacer via a conduit

'Figure 3 illustrates a third embodiment of the invention comprising a incentive inhaler

25

device having a single exhalation-driven incentive toy unit (36) attached to the

connector or spacer member (4) via a conduit (10).

In use, a metered dose of medicament is released into the spacer via a drug delivery
device (not shown) that is sealably-engaged with the drug delivery receiving means
(8). The mask (6) is brought into contact with a patient's face and then the patient

- inhales. Alternatively, the patient may inhale simultaneously with bringing the mask (6)
30 to his/her face. As there is no inhalation-driven incentive toy unit attached to this
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device, the device is modified to provide a portal (38) juxtaposed to the receiving
means (8) through which air may be inhaled into the connector or spacer member.
Anterior to the portal and positioned in one end of the drug delivery receiving means
(8), there is a one-way valve (40) which aliows medicament released from the drug
delivery device into the connector or spacer member (4), but prevents the flow of

medicament and/or airfmedicament mixture therefrom in the opposite direction.

During or prior to inhalation, medicament is released into the receiving means (8) from
the drug delivery device, forcing open the one-way valve (40), thereby permitting entry
of medicament into the connector or spacer member (4). When a patient inhales,
negative pressure is created in the connector or spacer member (4), thereby opening
the one-way valve (40). Air is also drawn into the spacer member via the portal (38).
As air enters the connector or spacer member (4), it mixes with the medicament and
the air/medicament mixture can be inhaled through the mask (6) into the patient's

respiratory system.

To prevent medicament escaping through the portal (38) during inhalation or
exhalation, there can be located in the portal (38) a one-way valve or similar device
that closes when a positive pressure is applied to the space between the receiving
means (8) and the one-way valve (40). In an alternative embodiment, the portal (38)
may be formed as small holes that do not readily permit the escape or release of a
large volume of a medicament in the period of time taken to administer a single dose
of _drug using the incentive inhaler device of the present invention. In a further
embodiment, air enters the connector or spacer member (4) directly, via the drug
delivery device (not shown), thereby dispensing with the portal (38).

During exhalation, air mixed with residual medicament is blown into the connector or
spacer member (4) and passes through the conduit (10), whereupon it enters the
exhalation-driven incentive toy unit, exemplified herein as a spinning disc (20)
contained within a transparent orb (36). Exhaled air/medicament mixture is prevented
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_from escaping via the one-way valve (40) in the drug delivery receiving means (8).

The illustrated device then functions in the same way as the embodiment illustrated in
Figure 1. In particular, a positive pressure is created in the connector or spacer
member (4), thereby forcing air/medicament mixture to enter t_he conduit (10).
Air/medicament mixture moves up the conduit (10), passes through the second one-
way valve (24) and into the exhalation-driven incentive foy unit (36), thereby activating
the toy (20) therein. As exhaled air/medicament mixture is blown into the unit (36), it
is forced over the disc (20) causing it to spin around its mounts. The air/medicament

mixture then passes out of the unit via a release aperture (30).

EXAMPLE 4 _
An incentive inhaler device comprising dual inhalation-driven incentive toys
attached to the connector or spacer via a conduit

Figure 4 illustrates a further embodiment of the invention comprising dual exhalation-
driven incentive toys, comprising a whistie unit (14) and a spinning disc unit (14a). This
device is substantially identical to that described in Exarhple 2, however includes a
second inhalation-driven incentive toy (14a) connected to the first conduit (10) via a

second inhalation conduit (43).

A one-way valve (41), such as a butterfly valve, is provided in the conduit (10),
between the inhalation-driven toys (14 and 14a) and the connector or spacer member
(4), which valve opens when a negative pressure is applied in the conduit and closes

when a positive pressure is present in the connector or spacer member (4).

During or prior to inhalation, medicament is released into the receiving means (8) from

- the drug delivery device, thereby permitting entry of medicament into the connector or

spacer member (4). When a patient inhales, negative pressure is created in the
connector or spacer member (4), thereby opening the one-way vaive. Air/medicament

30 mixture is then forced both through the whistle (14a) causing a siren to sound, and
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over the disc (20) causing it to spin around its mounts.

During exhalation, air mixed with residual medicament is blown towards the connector
or spacer member (4) forcing the one-way valve (34) closed. Thus, one-way valve
(34) blocks the entry of exhaled air into the connector/spacer during.exhalation. The
additional one-way vaive (34) is of a construction known to those skilled in the art, such
as a flap-type valve (United States Patent No. 4,470,412 and/or Australian Patent No.
620375), is included in this embodiment of the present invention to provide for the
release of exhaled air/medicament mixture to the outside of the entire device

assembly.

While this embodiment is illustrated as a dual inhalation-driven incentive inhaler
device, it will be appreciated that by reversing the one-way valve (41) (e.g. the butterfly
valve) and removing the' additional one-way valve (34) ) (e.g. the flap-type valve), itis
possible to convert the device to a dual exhalation-driven incentive inhaler device. In.
this embodiment, the whistle unit (14a) is also reversed so that the siren sounds on

exhalation, rather than on inhalation.

EXAMPLE 5§
An incentive inhaler device comprising inhalation-driven and exhalation-
driven incentive toys attached to a spacer via a three-way conduit

Figure 5 illustrates a further embodiment of the invention comprising a incentive inhaler -
device (2) with multiple inhalation-driven and exhalation-driven incentive toy units,
comprising an exhalation-driven spinning disc (36) and a reversible
inhalationlexhalation-driven whistle or siren (42) attached to a three-way conduit (4)
in series. In particular, the spinning disc (36) has attached to it whistle unit (42).
Whistle unit (42) is designed to allow for the bi-directional flow of air or airfmedicament
mixture, however only sounds a siren when air passes through in one direction.

30 Accordingly, in one arrangement, air passes through the whistle (42) on inhalation,
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causing the siren to sound. The inhaled air then passes through the second incentive
toy unit (36) however fails to activate the spinning disc therein. The whistie (42) is
reversible and, in the opposite configuration, inhaled air fails to activate the whistle.

A spacer (46) releasably engages the three-way oonduit (4) in a sealing manner. A

metered dose of medicament is released into the spacer member (46) via a drug
delivery device (48) that is releasably engaged in a sealing manner to the drug delivery
device receiving means (52). The drug delivery device (48) shown in Figure 5 is an

- asthma pump inhaler or MDI having an optional covering rubber seal (50) to prevent

10

15

20

25

medicament ieakage from the sides of the device after it is released into the spacer

(46). This seal , whilst not an essential feature of the present invention, can also

“improve the action of inhalation-driven toys.

The mask (6) is brought into contact with a patient's face and then the patient inhales.
Alterﬁé'tively, the patient may inhale simultaneously with bringing the mask (6) to .
hisfher face. ' During inhalation, air is drawn into the incentive inhaler device (2) via the
inhalation-driven incentive whistle (42). Depending upon the orientation of the whistle -
(42) a siren can sound as air is drawn through the whistle. Inhaled air passes through
orb containing the spinning disc (36) and enters the first conduit (10) that is in sealable
engagement with a three-way conduit (4). There is a one-way valve (54) in the three
way conduit (4), positioned in the adaptor end of said conduit that engages the spacer
(46), that prevents the reverse flow of inhaled air into the spacer (46). Desirably the
valve (46) is opened by negative pressure anterior thereto, such as in the mask (6) or
the three-way conduit (4), but seals when there is positive presstire in the mask (6) or
the conduit (4). The medicament is released into the spacer unit (46) and, under a
positive pressure that is produced within the spacer (46), the one-way vaive (54) opens

~ to permit passage of the medicament into the three-way conduit (4). As air and

medicament enter the three-way conduit (4) they are mixed and can be inhaled by the
patient via the mask (6).

30



10

15

20

25

WO 99/53982 PCT/AU99/00290
-39-

In a preferred form of the invention, the one-way valve may be adapted to be removed
from the three-way conduit (4) to facilitate service of the valve should it cease working

in a proper and efficient manner.

During the inhalation phase, the amount of medicament entering the exhalation-driven
spinning disc unit (36) is minimised because the direction of air flow is from the whistle

(42) toward the three-way conduit (4).

During exhalation, air/medicament mixture is blown back into the three-way conduit (4)
where it mixes with residual medicament that has not been inhaled. This creates a
positive pressure in the three-way conduit (4), thereby forcing air/medicament mixture
to enter the conduit (10). The air/medicament mixture is prevented from re-entering the
spacer unit (46) by the one-way valve (54). The adaptor end of the three-way- conduit
(4) that is in sealable engagement with the conduit (10) has a single venturi (55)
inserted therein, to increase the velocity of exhaled air/medicament mixture as it
passes over the spinning disc of the exhalation-driven incentive toy unit (36), thereby
activating the spinning disc therein. The air/medicament mixture then passes out of the
unit via an aperture in the whistle (42). Depending upon the orientation of the whistle

(42), a siren can sound as air passes out of the device through the whistle.

EXAMPLE 6
An incentive inhaler device for use in anaesthetic applications
Figure 6 illustrates a further embodiment of the invention comprising a incentive inhaler
device (2) having attached thereto a drug delivery tube (60). The delivery tube (60)

releasably and sealably engages a three-way conduit (4) providing a continuous

' supply of drug to the mask (6). In this embodiment, the conduit (4) is adapted to

30

engage directly to the delivery tube. Thus the receiving means is provided by the drug
delivery tube (60). A clamp (62) seals the tube to the three-way conduit (4), ensuring
sealing engagement between the tube and the conduit. At the junction between the
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delivery tube (60) and the three-way conduit (4) is a one-way valve (64) that opens
when negative pressure is appiied from within the three-way conduit (4). When the
valve opens, anaesthetic passes from the delivery tube (60) into the three-way conduit
(4). To prevent this fluid escaping from the three-way conduit (4) prior to inhalation by
the patient, there is a further one-way valve (66) located in the three-way conduit (4)
adaptor end that is in engagement with the incentive toy module, wherein said one-
way valve opens when a positivé pressure is applied from within the three-way conduit
(4). Preferably, the one-way valve (66) only opens during the exhalation phase of

breathing, when anaesthetic mixed with air is exhaled into the three-way conduit (4).

-More preferably, the opening p:'ressure of the valve (66) correlates with the pressure

created by inhalation and exhalation of anaesthetic through the incentive inhaler

device.

In use, the mask (6) is brought into contact with a patient's face and then the patient
inhales anaesthetic directly from the drug delivery device (not shown) via the drug
delivery tube (60) and three-way conduit (4). Alternatively, the patient may. inhale

-simultaneously with bringing the mask (6) to his/her face.

During exhalation, airfanaesthetic mixture is blown back into the three-way conduit (4)
where it mixes with residual anaesthetic that has not been inhaled. This creates a
positive pressure in the three-way conduit (4), thereby forcing the one-way valve (66)
open, to facilitate passage of air/anaesthetic mixture to enter the conduit (10). The
airfanaesthetic mixture is prevented from re-entering the drug delivery tube (60) by the
one-way valve {(64). The air/anaesthetic mixture passes over the spinning disc of the
exhalation-driven incentive toy unit (36), thereby activating the spinning disc therein.
The air/medicament mixture then passes out of the unit via an aperture in the whistle
{(42). Depending upon the orientation of the whistle (42), a siren can sound as air

passes out of the device through the whistle.

While this embodiment of the present invention provides for exhaled anaesthetic to be
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released to the atmosphere, the second exhalation-driven incentive toy unit (42) may
be adapted to sealingly engage (preferably in a releasable manner) a scavenging
system exhaust tube. In such an embodiment exhaled anaesthetic gasses may be

collected and stored without release into the atmosphere.
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CLAIMS:

1.

2.

An incentive inhaler device comprising: -
(i) an inhalation device comprising a mask or mouthpiece and a connector that
is linkable to a drug delivery device or other device for the delivery of an

aerasol, powder or gas; and

- {ii) one or more external visible and/or audible inhalation/exhatation-driven

incentive toys, wherein each of said toys is separated from one or more
components of said inhalation device (i) by one or more valves, filters or baffles
to ensure directional flow of inhaled/exhaled air which drives said toys. .

The incentive inhaler device according to claim 1, wherein one or more of the

incentive toys is separated from one or more components of the inhalation device (i)

by one or more one-way valves.

3.

. The incentive inhaler device according to claim 1, wherein the connector

comprises:

4.

(i) an aperture at one end to sealably-engage a drug delivery device such

that minimum leakage of the chemical compound or drug occurs between the

‘connector and the drug delivery device linked thereto; and

(i)  athreaded portion or snap-lock to releasably- and sealably-engage said

connector to the mouthpiece or mask.

- The incentive inhaler device according to claim 3, wherein the connector

comprises a male or female threaded portion that screws into an opposing female or

male threaded portion, respectively, in the mouthpiece or mask.

5.

The incentive inhaler device according to claim 1, comprising a single external

visible or audible inhalation-driven incentive toy.

6.

The incentive inhaler device according to claim 1, comprising a single external

This Sheet Has Been Replaced
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visible or audible exhalation-driven incentive toy.
7. The incentive inhaler device according to claim 1, comprising an external visible

or audible inhalation-driven incentive toy and an external visible or audible exhalation-

driven incentive toy.

8. The incentive inhaler device according to claim 1, comprising two external

visible or audible exhalation-driven incentive toys.

9. The incentive inhaler device according to claim 8, wherein the two external

visible or audible exhalation-driven incentive toys are linked in series.

10. The incentive inhaler device according to claim 1, wherein at least one external .
visible inhalation-driven or exhalation-driven incentive toy comprises a coloured

spinning disc.

11.  The incentive inhaler device according to claim 1, wherein at least one external
audible inhalation-driven or exhalation-driven incentive toy comprises a bi-directional

siren or whistle or a uni-directional siren or whistle.

12.  The incentive inhaler device according to claim 11, wherein the siren or whistle
is unidirectional and reversibly attached such that it can be made to sound upon
inhalation or exhalation.

13.  The incentive inhaler device according to claim 2, wherein one or more of the
valves is positioned within a conduit that provides for the attachment of said
inhalation/exhalation-driven incentive toy(s) in sealable engagement with the interior
wall of said conduit.

14. The incentive inhaler device according to claim 13, wherein the conduit is
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positioned in sealable engagement with both the mask or mouthpiece and the

connector.

15. The incentive inhaler device ﬁ'apoordin_g to claim 13 wherein the conduit
comprises at least three adaptor ends for connection of the mask or mouthpiece, the
connector and one or more incentive foy units and wherein at least one valve is
positioned within said conduit in sealable engagement with the interior wall thereof af
or within any one or more of said 'ada'pt_or er-id_s.

16.  The incentive inhaler device acédrding to claim 15, wherein a oné~wa_y valve is
positioned within the conduit in seala'ble_ engagement therewith and at or within the
- adaptor end that connects to the connector, such that medicament or air/medicament
mixture can be drawn into the mask or t'i_':lo!uthp'iece from the drug delivery means but

not:in the opposite direction.

17. - The incentive inhaler device according to claim 15, wherein a one-way valve is
positioned within-the conduit in sealable e_n'gag_ement therewith and at or within t_he
adaptor ‘end that connects to the mask or mouthpiece, such that medicament or

airfmedicament mixture can be drawn iht_o the mask or mouthpiece from the conduit |

but not in the opposite-direction.

18.  The incentive inhaler device according to claim 15 comprising at least one
inhalation-driven incentive toy unit and wherein a one-way valve is positioned within
the conduit in sealable engagement therewith and at or within the adaptor end that
connects to said incentive toy unit, such.that éir can be drawn over said incentive toy
unit and into the mask or mouthpiece via the conduit but not in the opposite direction.

19. The incentive inhaler device according to claim 15 comprising at least one
exhalation-driven incentive toy units anq wherein a one-way valve is positioned within
the conduit in sealable engagement therewith and at or within the adaptor end that
connects to said incentive toy unit, such that eS(haIed air/medicament mixture can pass



oW

L

-d45-

WO 99/53982 .PCT/AU99/00290

through or over said incentive toy unit from the mask or mouthpiece but not in the

opposite direction.

20. The incentive inhaler device according to claim 14, wherein the connector
comprises:
(i) an aperture at one end to sealably-engage a drug delivery device such
that minimum leakage of the chemical compound or drug occurs between the
connector and the drug delivery device linked thereto; and
(ii) a threaded portion or snap-lock to releasably- and sealably-engage said
connector to the conduit.

21. The incentive inhaler device according to claim 20, wherein the connector
comprises a male or female threaded portion that screws into an opposing female or

male threaded portion, respectively, in the conduit.

22.  The incentive inhaler device according to claim 15 further comprising at least
one venturi positioned in sealable engagement with the inner wall of the conduit
adaptor end that connects to the incentive toy unit, wherein the tapered end of said
venturi is sufficiently proximal to said incentive toy unit to increase the velocity of air
passing through or over it.

23. The incentive inhaler device according to claim 1 further comprising a spacer

unit positioned between the inhalation/exhalation mask and the connector.

24.  The incentive inhaler device according to claim 13 further comprising a spacer
unit positioned between the inhalation/exhalation mask and the connector.

25. The incentive inhaler device according to claim 22 further comprising a spacer
unit positioned between the inhalation/exhalation mask and the connector.



WO 99/53982

% C - L M S %

35.

PCT/AU99/002%0

26. The incentive inhaler device acqbidin‘g-t'q claim 24 wherein the spacer unit is

positioned between the inhalation/exhalation magk and the conduit.

27. The incentive inhaler device a’cco_frc_iing to claim 25 wherein the spacer unit is

positioned between the inhalationlexhalatidn 'mask and the conduit.

28.  The incentive inhaler device according to claim 24 wherein the spacer unit is
positioned between the conduit and the connector.

29. The incentive inhaler device according to claim 25 wherein the spacer unit is

positioned between the conduit and the cohnector.

30. An incentive inhaler device comprising: (i) a mask;(ii) a connector that is linkable -
to a drug-delivery device or other device for the delivery of an aerosol, powder or gas;
(iii) two inhalation/exhalation-driven in_centivé toys; and (iv) a conduit, wherein said
conduit comprises three adaptor ends that are connected separately to said mask,
connector and incentive toys and wherein said conduit comprises a one-way valve in
sealable engagement with the interior wall thereof positioned in the adaptor end that
is in engagement with said connector the adaptor to ensure directional flow of inhaled

- air from the linkable drug delivery device, and

wherein each of said incentive toys is separated from said connector by said one-way

valve.

31.  Theincentive inhaler device according to claim 30 further comprising a spacer
unit between the mask and the connector.

32.  The incentive inhaler device according to claim 31 wherein the spacer unit is
positioned between the conduit and the connector.

33. The incentive inhaler device according to claim 30 further comprising at least
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one venturi positioned in sealable engagement with the inner wall of the conduit
adaptor end that connects to the incentive toy unit, wherein the tapered end of said
venturi is sufficiently proximal to said incentive toy unit to increase the velocity of air

passing through or over it.

34. The incentive inhaler device according to claim 30 wherein the incentive toys
comprise an inhalation/exhalation-driven whistle and an exhalation-driven spinning

disc.

35. The incentive inhaler device according to claim 34 wherein the toys are linked -

in series.

36. A connector thatis linkable to a drug delivery device or other device for the
delivery of an aerosol, powder or gas for use with an incentive inhaler device
comprising:
(i a drug delivery receiving means comprising an aperture at one end to
sealably-engage the drug delivery device such that minimum leakage of the.
chemical compound or drug occurs between the connector and the drug
delivery device linked thereto; and _
(i)  athreaded portion or snap-lock to releasably- and sealably-engage said
connector to the mouthpiece or mask or other component to which said

connector is connected or juxtaposed in the assembled incentive inhaler device.

37.  The connector according to claim 36 wherein the drug delivery receiving means
is flexible and/or constructed of a pliable material such as plastic or rubber such that
it can conform to fit a variety of drug delivery ports.

38. Akit comprising two or more of the connectors according to claim 36, wherein
each of said connectors comprises a drug delivery receiving means having an aperture
of different dimensions or shape and substantially identical threaded portions or snap-
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locks such that they are capable of being releasably- and sealably-engaged with the
same mouthpiece or mask or other component in the assembled incentive inhaler

device.

39. An incentive inhaler device for administering anaesthetic comprising: (i) a
mask;(ii} a drug delivery tube that is linkable to a drug delivery device or other device
for the delivery of an aerosol, powder or gas; (iii) one or more exhalation-driven
incentive toys; and (iv) a conduit, wherein said conduit comprises three adaptor ends
that are connected separately to said mask, drug delivery tube and incentive toys and
wherein said conduit comprises a first one-way valve in seaﬁng engagement with the
interior wall of the adaptor juxtaposed to the incentive toys to prevent the flow of

inhaled air from the incentive toys to the mask.

40; - The.incentive inhaler device according to claim 39, further comprising a second
one-way valve in sealing engagement with the interior wall of the adaptor juxtaposed
to the drug delivery tube to prevent the flow of exhaled air from the mask or conduit to

‘the drug delivery tube. -

41. The incentive inhaler device according to claim 38 further comprising at least
one venturi positioned in sealable engagement with the inner wall of the conduit
adaptor end that connects to the incentive toy unit, wherein the tapered end of said
venturi is sufficiently proximal to said incentive toy unit to increase the velocity of
exhaled air passing through or over it.

42. The incentive inhaler device according to claim 39 wherein the incentive toys

comprise an exhalation-driven whistle and an exhalation-driven spinning disc.

43.  The incentive inhaler device according to claim 42 wherein the toys are linked

in series.
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44. The incentive inhaler device according to claims 1 or 30 or 39 further comprising

an anti-bacterial filter and/or an anti-condensation filter.

45. The incentive inhaler device according to claim 38 further comprising a
scavenger pipe or tube in engagement with the exhalation-driven incentive toy unit,
such that exhaled air passing through or over said incentive toy unit is collected into

the scavenger system.

46. A method of administering an inhalable medicament to an infant or child
comprising activating, during the inhalation and/or exhalation phase(s) of breathing
one or more external visible and/or audible inhalation/exhalation-driven incentive toys
that are operably connected to an inhalation device that comprises:
(i) an inhalation device comprising a mask or mouthpiece and a connector that
is linkable to a drug delivery device or other device for the delivery of an
aerosol, powder or gas; and
(i) one or more external visible and/or audible mhalatlon/exhalatlon-dnven
incentive toys, wherein each of said toys is separated from one or more .
components of said inhalation device (i) by one or more valves, filters or baffles

to ensure directional flow of inhaled/exhaled air which drives said toys.

47. A method of administering an inhalable medicament to an infant or child
comprising activating, during the inhalation and/or exhalation phase(s) of breathing
one or more external visible and/or audible inhalation/exhalation-driven incentive toys
that are operably connected to an inhalation device that comprises:
(i) an inhalation device comprising a conduit that is operably connected at one
end to a mask or mouthpiece and at the other end to a connector that is
linkable to a drug delivery device or other device for the delivery of an aerosol,
powder or gas, wherein said conduit comprises one or more internal valves to
ensure directional flow of inhaled/exhaled air; and

(i) one or more external visible and/or audible inhalation/exhalation-driven
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~ incentive toys, wherein each of said toys is operably connected to said conduit.

48. A method of administering an inhalable medicament to an infant or child
comprising activating, during the inhalation and/or exhalation phase(s). of breathing
one or more external visible and/or audible inhalation/exhalation-driven incentive toys
that are operably connected to an inhalation device that comprises:
(i) a mask;
(i) a connector that is linkable to a drug delivery device or other device for the
delivery of an aerosol, powder or gas;
(iii) two inhalation/exhalation-driven incentive toys; and
(iv) a conduit, wherein said conduit comprises three adaptor ends that are
. connected separately to said mask, connector and incentive toys and wherein
said conduit comprisés a one-way valve in sealable engagement with the
interior wall thereof positioned in the adaptor end that is in engagement with
said connector the adaptor to ensure directional flow of inhaled air from the
linkable drug delivery device,
and wherein each of said incentive toys is separated from said connector by said one-
way valve.

49. A method of administering an inhalable medicament to an infant or child
comprising activating, during the inhalation and/or exhalation phase(s) of breathing
one or more external visible énd/or audible inhalation/exhalation-driven incentive toys
that are operably connected to an inhalation device that comprises:

(i} a mask;

(ii) a drug delivery tube that is linkable to a drug delivery device or other device

- for the delivery of an aerosol, péw_der or gas,

(iii) one or more exhalation-driven incentive toys; and

(iv) a conduit, wherein said coriduit corhprises three adaptor ends that are
connected separately to said mask, drug delivery tube and incentive toys and wherein
said conduit comprises a first one-way valve in sealing engagement with the interior

T
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wall of the adaptor juxtaposed to the incentive toys to prevent the flow of inhaled air

from the incentive toys to the mask.

50. The method according to any one of claims 46 to 49 wherein the inhalable
medicament is selected from the group consisting of: an anti-inflammatory compound,
a natural or synthetic steroid such as a corticosteroid, a bronchodilator, a vasodilator,
a naturopathic. or homoeopathic medicine, an antihistamine, an antibiotic, a cough
mixture, a tranquilliser, an anaesthetic, a therapeﬁtic drug such as nitrous oxide,
oxygen, air or a combination thereof, or an adrenergic receptor agonist or antagonist,
a beta-agonist or beta-blocker or a combination of one or more of said inhalable

medicaments.

51. The method according to claim 50 wherein the inhalable medicament is an

anaesthetic compound.

52. The method according to claim 51 further comprising administering an

anaesthetic compound via a conventional inhaler device once the child or infant has

been anaesthetised.

53. The incentive inhaler device according to claim 1 wherein two or more of the

components of the drug delivery device are made as an integral unit.

54. The incentive inhaler device according to cltaim 30 wherein two or more of the
components of the drug delivery device are made as an integral unit.

55. The incentive inhaler device according to claim 39 wherein two or more of the
components of the drug delivery device are made as an integral unit.

56. The incentive inhaler device according to claim 1 further comprising an anti-
bacterial filter and/or an anti-condensation filter.
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57.  The incentive inhaler device according to claim 30 further comprising an anti-
bacterial filter and/or an anti-condensation filter.



