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adaptors for oral inhaler devices and methods
of adapting an oral inhaler device with a nasal
adaptor. The nasal adaptor of the present
invention, in assembly with an oral metered
dose aerosol inhaler converts an oral inhaler
device to nasal delivery. The nasal adaptor
in assembly with an oral inhaler device when
in operation, simultaneously administers an
inhalant to the nasal mucosa and down to
the bronchial tree and lungs. In this manner
a nasally delivered anti-inflammatory agent
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NASAL ADAPTATION OF AN ORAL INHALER DEVICE

FIELD OF THE INVENTION
The present invention relates generally to the adaptation for nasal delivery of an oral inhaler
device, and more particularly to a method of adapting fornasal delivery a metered dose oral

aerosol inhaler device, and a nasal adaptor for an oral metered dose aerosol inhaler device.

BACKGROUND OF THE INVENTION
One method of delivering medication 1s by a metered dose aerosol inhaler device and such
devices may be made to provide oral or nasal delivery. Early inhalers are described in U.S. Pat.
Nos. 3,361,306; 3,183,907; 3,565,070; 4,206,758; 4,803,978; 4,934,358; 4,955,371; 5,060,643;
5351,683; 5,062,423, |

An example of a typical metered dose inhaler 1s described he;'ein. A pressurized diaspehsing
canister is filled under pressure with a drug dissolved in a liquefied propellant, or micronized

particles suspended in a liquefied propellant. Surfactants may be dissolved.in the aerosol

formulation as well. The canister is fitted with a metering valve that 1s movable from an 1nactive
to an active (depressed' dispensing) position. The canister containing medication is placed in the
upper arm of an elbow shaped housing with the metered dose dispensing valve in position.to
deliver mediéé.mente through the lower arm portion and into a patient’s mouth or nose, when the

canister and thereby the dispensing valve is depressed against the housing. The lower arm of the

housing may be configured to aid in delivery of the medication orally or nasally.

Metered dose inhalers are an accepted means for delivering medications, such as,

bronchodilators, corticosteroids, and anti-allergics, in small doses to the respiratory tract.

Metered dose inhalers may be a route for delivery of many other medications.

However, if nasal delivery is the desirable mode and only an oral inhaler 1s available, a
satisfactory result may not be achieved. After the discontinuance of the use of

chlorofluorocarbons (CFC’s), the new non-CFC aerosol inhalers were not necessarily available

with nasal delivery adaptation.
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Although the same medicine may be prescribed for oral and nasal dehivery, for example,
beclomethasone dipropionate, the mode of delivery may need to be different to achieve the best

treatment. In the past aerosol inhalers were sold to deliver this drug to the nasal mucosa for

treatment of allergic rhinitis. Oral configurations of metered-dose aerosols are usually of a shape

and size that is not conducive to insertion into the nostril of a human or animal.

In addition, there are side effects from oral delivery of corticosteroids that could be avoided
through nasal delivery. The treatment of asthma and other lung conditions with oral inhalation
steroids is associated with fungal growth in the oral cavity. This is likely due to the deposition of
corticosteroids in the oral cavity. Patient inétmctions on the use of oral inhalation aerosols

recommend that the patient rinse their mouth to remove oral corticosteroids 1n an attempt-to

reduce the incidence of candidiasis. The delivery of corticosteroids for inhalation through the

nose bypasses the oral cavity and thus reduces the incidence of oral candidiasis.

The simultaneous treatment of rhinitis and asthma by delivery of a steroid through the nose

rather than delivering the steroid to the lungs via the mouth and the nose locally waas described 1n
W. Pedersen, L. Hjuler, H. Bisgaard, N. Mygind, Allergy, April 1998, 53(4):383-7. Pedersen et
al. found that nasal inhalation of a corticosteroid from a spacer offers a simple and effective
treatment for both rhinitis and asthma. Since particles from the air, such as allefgens; are
deposited primarily in the nasal cavities, allergic inflammation would occur in the entire airway
mucosa. Pedersen et al. used a spacer to deliver medication to the nasal mucosa. In their
experiment a pressurized aerosol was attached to a spacer device and the steroid was 1nhaled
through the nose from the spacer device. The use of a spacer, they believed, provided amdreo

uniform intranasal drug distribution, since only inhaled air delivered the drug.

There are a number of patents that deal with the difficulty in timing the inhalation of breath with
the depression of the dispensing valve — U.S. Patent Nos. 6,615,826; 4,972,330; 5,75’8,63 g.
There are other patents that deal with the adaptation of an inhaler for nasal delivery with a mask,
partiéularly for animals, for instance, U.S. Pat Nos. 6,510,818 and 5,666,948. However, a

drawback of a spacer or mask is the decreased dose of medication due to the increased distance
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to the nasal cavity, and increased surface on which the medication may adhere. To avoid this -

problem by increasing the amount of medication dispensed 1s uneconomical.

Aqueous nasal sprays delivered by pump action are an alternative to aerosol inhalers. However,

with aqueous delivery, a set concentration is delivered to the mucosa since subsequent sprays
result in the extra aqueous solution being swallowed. In contrast, a metered dose aerosol
delivery allows a greater concentration of inhalant to be delivered to the nasal mucosa. Since the

propellant is a vapour that dissipates, subsequent doses result in extra medication being deposited

on the nasal mucosa.

Therefore it would be desirable to provide a method of adapting an oral metered dose aerosol

inhaler and also to provide an adaptor for an oral metered dose aerosol inhaler to enable effective

nasal delivery.

SUMMARY OF THE INVENTION
This invention is for nasal adaptors for oral inhaler devices and methods of adapting an oral
inhaler device with a nasal adaptor. The oral inhaler device comprises a housing and a canister

containing inhalant. The housing comprises an upper arm and a lower arm.

In a first embodiment of the invention a nasal adaptor has a first end and a second end, such that
when said nasal adaptor is assembled with an oral mhaler device saild second end 1s available for

insertion in a nostril. Furthermore said first end and said second end are the ends of a tube, and

said first end has a circumference that is the same as or greater than said second end.

In one adaptation, the nasal adaptor may also comprise longitudinal flanges between said first
end and said second end to provide a snug fit when assembled, such thaf said longitudinal
flanges do not interfere with the insertion of said second end in a nostril. The longitudinal
flanges may incqlude protuberances that abut the open end of said lower arm of said housing
when assembled. In addition, the nasal adaptor may also comprise a circular flange at

substantially the first end of said nasal adaptor.
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In an alternate adaptation, the nasal adaptor has a circular flange positioned between said first
end and second end. This circular flange may be contiguous with a rim which fits snugly over

the lower arm of said housing when assembled.

In a second embodiment of the invention, a nasal adaptor for an oral inhaler device, comprises a

sleeve and a hollow cylinder at the base of said sleeve, such that when said nasal adaptor is

assembled with a modified version of an oral inhaler device said cylinder is available for

imsertion 1n a nostrl.

The modification of the oral inhaler device is to the housing, wherein said lower arm 1s capable

of detachment at a point along the lower arm, and said lower arm 1s detached when said nasal

adaptor is assembled with said oral inhaler device.

In a third embodiment of the invention, a nasal adaptor for an oral inhaler device, has a first end |
and a second end, such that when said nasal adaptor is assembled with a modified version of an
oral inhaler device the second end of said nasal adaptor 1s available for insertion in a nostril. The
modification of the oral inhaler device is to the housing, wherein said lower arm is capable of |
detachment at a point along the lower arm, and said lower arm 1s detached when said nasal
adaptor is assembled with said oral inhaler device. The nasal adaptor’s first end and second end
are the ends of a tube, and said first end has a circumference that 1s the same as or greater than
said second end. The nasal adaptor has a circular flange positioned between said first end and
second end. The circular flange may be contiguous with a rim at right angles projecting towards
the first end, which fits snugly over the remainder of the lower arm of said housing and 1S -

partially carved out to abut the upper arm of said housing, when 1n assembly.

A further embodiment of the invention is the method of assembling a nasal adaptor with an oral

inhaler device comprised of a housing and canister containing inhalant, said housing having an

upper arm and a lower arm, by inserting the first end of said nasal adaptor into the lower arm of

said housing.
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A further embodiment of the invention is the metilod of assembling a nasal adaptor with an oral
inhaler devicé comprised of a housing and canister containing inhalant, said housing having an
upper arm and a lower arm, which lower arm 1s capable of detachment at a point along the Jlower
arm, by detaching the lower arm and pushing the upper arm into said sleeve so that said cylinder

" is in the spatial position formerly occupied by said lower arm.

A further embodiment of the invention is the method of assembling a nasal adaptor with an oral
inhaler device comprised of a housing and canister containing inhalant, said housing having an
upper arm and a lower arm, which lower arm is capable of detachment at a point along the lower

arm, by detaching the lower arm and inserting the first end of said nasal adaptor 1nto the

remaining lower arm of said housing.

A further embodiment is a kit comprising a nasal adaptor and one of either:

a. an oral inhaler device;

b. ahousing for holding a canister containing inhalant;

‘c. a canister containing inhalant; or

d." ahousing in which the lower arm may be detached.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded perspective view of an oral metered dose inhaler device and nasal

adaptor of embodiment 1 of the invention;

Figure 2 is a side view of an oral metered dose inhaler device and nasal adaptor of embodiment

1, in assembly;

Figure 3 is a front view of an oral metered dose inhaler device and nasal adaptor of embodiment

1, 1n assembly;

Figure 4 is a cross-sectional side view of the assembly shown in Figure 3;

Figure 5 is an exploded perspective view of an oral metered dose inhaler device and nasal

adaptor of embodiment 2 of the invention;

Figure 6 is a side view of an oral metered dose mnhaler device and nasal adaptor of embodiment

2, In assembly;
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Figure 7 is a front view of an oral metered dose inhaler device and nasal adaptor of embodiment

2. 1n assembly;
Figure 8 is a cross-sectional side view of the assembly shown 1n Figure 7;
Figure 9 is an exploded perspective view of an oral metered dose inhaler device and nasal

adaptor of embodiment 3 of the invention;

Fiagure 10 is a side view of an oral metered dose inhaler device and nasal adaptor of embodiment

3, 1n assembly;

Figurell is a front view of an oral metered dose inhaler device and nasal adaptor of embodiment

3, 1n assembly;
Figure 12 is.a cross-sectional side view of the assembly shown in Figure 11;
Figure 13 is an exploded perspective view of an oral metered dose inhaler device and nasal

adapfor of embodiment 4 of the invention;

Figure 14 is a side view of an oral metered dose inhaler device and nasal adaptor of embodiment

4, 1n assembly;
Figure 15 is a front view of an oral metered dose inhaler device and nasal adaptor of embodiment
4, 1n assembly;

Figure 16 is a cross-sectional side view of the assembly shown in Figure 15;

Figure 17 is an exploded perspective view of an oral metered dose inhaler device and nasal

adaptor of embodiment 5 of the invention,

Figure 18 is a side view of an oral metered dose inhaler device and nasal adaptor of eﬁlbodiment
5, 1n assembly;

Figure 19 is a front view of an oral metered dose inhaler device and nasal adaptor of embodiment
5, 1n assembly;

Figure 20 is a cross-sectional side view of the assembly shown 1n Figure 19;

Figure 21 is a side view of an oral metered dose inhaler housing of embodiment 6 with

detachable lower arm;

Figure 22 1s an @Xploded perspective view of a modified oral metered dose inhaler device and

nasal adaptor of embodiment 6;

Figure 23 is a side view of a modified oral metered dose inhaler device and nasal adaptor of

embodiment 6, 1n assembly;
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Figure 24 is a perspective view of a modified oral metered dose inhaler device and nasal adaptor

of embodiment 6, 1n assembly;

Figure 25 is a side view of an oral metered dose inhaler housing of embodiment 6 with

detachable lower arm;

Figure 26 is an exploded perspective view of a modified oral metered dose inhaler device and

nasal adaptor of embodiment 7;

Figure 27 is a side view of a modified oral metered dose inhaler device and nasal adaptor of

embodiment 7, in assembly;

Figure 28 is a perspective view of a modified oral metered dose inhaler device and nasal adaptor

‘of embodiment 7, 1n assembly.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS .

: Normally persons at rest breathe through the nose, the natural entrance to the mammalian
airways. Allergens and irritants in the air are largely deposited in the nasal cavities and to a
lesser degree, in the bronchi. Allergic inﬂoammati,on inq the entire airway mucosa would be

expected in allergy sufferers, whether the predominant symptom is rhinitis, asthma or both.

Since rhinitis and asthma often occur together, the standard treatment of allergic rhinitis and
asthma consists of topical anti-inflammatory administered intra-nasally and mnhaled through the

mouth. However, nasal delivery alone is a preferred method to deliver medication to the site of

inflammation and avoid side effects such as oral candidiasis.

The nasal adaptor of the present invention, fitted to the lower arm of an oral metered dose
aerosol inhaler provides the means to simultaneously administer drug to the nasal mucosa and
down to the bronchial tree and lungs. In this manner a nasally delivered anti-inflammatory agent

would travel down the same route as an allergen would - the nostril, nasal cavity, nasopharynx,

trachea, bronchi and lung tissues.

The nasal adaptor may be modified to fit oral inhaler devices of various shapes and sizes. The

canister can be filled with an inhalant that is suitable for nasal delivery. Such mhalant may be

anything capable of improving health, preventing disease and treating conditions, such as
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medicines, vaccines, chemotherapeutics etc. The nasal adaptor may replace or be added to the
lower arm of the oral dispensing devwe housing. As such, the nasal adaptor may be 1nserted m

or fitted over the lower arm of the housmg, or be added to the housing after the lower arm 1s

modified by removal of the whole or a portion.

The nasal adaptor provides a smaller circumference than the orally adapted lower arm of the
housing at the point of entry into the nostril. The nasal adaptor is most effective 1f 1t 1s designed

to minimize the amount of inhalant lost, and to minimize any inhalant lost due to the presence of

the nasal adaptor. The most desired nasal adaptor is designed to direct flow of the medication

into the nostril.

Figure 1 is an exploded perspective view of an oral metered dose inhaler device and nasal -

adaptor of embodiment 1 of the invention. The oral metered dose inhaler device is comprised of

an elbow shaped housing and a canister containing the inhalant to be delivered. The nasal

adaptor 10 is sized to fit snugly within lower arm 90 of housing 70 when 1n assembly. The nasal .

adaptor 10 is fitted with ﬂanges 15 that assist in providing a snug fit and the protuberances 20 on
each flange secure the position of the nasal adaptor in lower arm 90 of the housmg 70 when 1n

assembly. The nasal adaptor 10 has a first end 30 and a second end 50. The first end 30 of the

nasal adaptor 10 of embodiment 1 is sized to fit snugly within the circumference of the lower

arm 90 of the housing 70, and taper to the second end 50 sized to fit in a nostril. The housmg 70
is elbow shaped and the upper arm 80 is contiguous with lower arm 90. The housing 70 1s

shown with a cutaway to expose the valve housing 100 at the base of the upper arm 80. The

canister 120 has a dispensing valve 130.

Figure 2 is a side view of an oral metered dose inhaler device and nasal adaptor of embodiment
1, in assembly. The canister 120 containing an inhalant, as well as a propellant and"possibly
other ingredients such as surfactant, is placed in the upper arm 80 of the housing 70 so that the
dispensing valve 130 rests within valve housing 100. The nasal adaptor 10 fits snugly within the
lower arm 90 of the housing 70. The nasal adaptor 10 is fitted into the lower arm 90 of the
housiﬁg 70 such that the protuberances 20 abut the open end of the lower arm 90. When the

canister 120 is depressed into the upper arm 80 of the housing 70, the dispensing valve 130 1S



CA 02568854 2006-12-01
WO 2005/120617 PCT/CA2005/000870

depressed against the floor 105 of the valve housﬁlg 100, causmg the release of pressurized
inhalant out of an aperture in dispensing valve 130 and through an aperture 140 1n housing valve
100, which aperture 140 sits in concavity 145 in housing valve 100. The inhalant then travels
through lower arm 90, through first end 30 and second end 50 in the nasal adaptor 10. In actual
use, the second end 50 of the nasal adaptor would be placed in a nostnil and the medication

would travel out of the second end 50 in the nasal adaptor 10 and into the nostril, through the

airways to the lungs, depositing the inhalant throughout.

The details of the housing such as the apertﬁre 140 and concavity 145 are provided to

‘demonstrate how the invention of a nasal adaptor works in this particular canister and housing

environment.

Figure 3 is a front view of a metered dose inhaler device and nasal adaptor embodiment 1, in.
assembly. This view demonstrates that the aperture 140 of the valve housing 100 1s lined up

within the circumference of the second end 50 of the nasal adaptor 10.

Figure 4 1 1S a Cross- sectlonal side view sectioned along the arrows of the assembly shown 1n

Figure 3. ThlS View demonstrates that the aperture 140 of the valve housing 100 1s lined up

within the circumference of both the first end 30 and second end 50 of the nasal adaptor 10.

Figure 5 is an exploded perspective view of an oral metered dose inhaler device and nasal
adaptor of embodiment 2 of the invention. The oral metered dose inhaler device 1s'comprised of
an elbow sha]::)ed housing and a canister containing the inhalant to be delivered. The nasal
adaptor 10 1s sizea to fit snugly within the lower arm 90 of housing 70. The nasal adaptor 10 1s
"fitted with flanges 15 that assist in providing a snug fit and the protuberances 20 on each flange
secure its position in lower arm 90 of the housing 70. The nasal adaptor has a first end 30 and a
second end 50 of approximately the same circumference. The second end 50 1s sized to fit in a
nostril. The housing 70 is elbow shaped and the upper arm 80 is contiguous with lower arm 90.

The housing 70 is shown with a cutaway to expose the valve housing 100, at the base of the upper

arm 80. The canister 120 has a dispensing valve 130.
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Figure 6 is a side view of an oral metered dose inhaler device and nasal adaptor embodiment 2,
in assembly. The canister 120 containing an inhalant, a propellant and possibly other ingredients

such as surfactant, is placed in the upper arm 80 of the housing 70 so that the dispensing valve
130 fits into the valve housing 100. The nasal adaptor 10 fits snugly in the lower arm 90 of the
housing 70. The nasal adaptor 10 is fitted into the lower arm 90 of the housing 70 such that "the
protuberances 20 abut the open end of the lower arm 90. When the canister 1s depressed 1nto the
upper arm 80 of the housing 70, the dispensing valve 130 is depressed against the floor 105 of
the valve housing 100, causing the release of pressurized inhalant out of an opening in

dispensing valve 130 and through an aperture 140 in housing valve 100, which aperture 140 sits

in concavity 145 in housing valve 100. The inhalant then travels through lower arm 90, through
first end 30 and second end 50 in the nasal adaptor 10. In actual use, the-second end 50 of the

nasal adaptor 10 would be placed in a nostril and the inhalant would travel out of the second end
50 in the nasal adaptor 10 and into the nostril, through the airways to the lungs, depositing the
inhalant throughout.

Figure 7 is a front view of an oral metered dose inhaler device and nasal adaptor embodiment 2,
in assembly. This view demonstrates that the aperture 140 of the valve housing 100 is lined up

within the circumference of the second end 50 of the nasal adaptor 10.

Figure 8 is a cross-sectional side view sectioned along the arrows of the assembly shown in |
Figure 7. This view demonstrates the positioning of the aperture 140 of the valve housing 100

within the circumference of first end 30 and second end 50 of the nasal adaptor 10.

Figure 9 is an exploded perspective view of an oral metered dose inhaler device and nasal
adaptor of embodiment 3 .of the invention. The oral metered dose inhaler device 1s comprised of
an elbow shaped housing and a canister containing the inhalant to be delivered. The nasal
adaptor 10 is sized to fit snugly within the lower arm 90 of housing 70. The nasal adaptor 10 1s
fitted with flanges 15 that assist in providing a snug fit and the protuberances 20 on gach flange
secure its position in lower arm 90 of the hbusing 70. The nasal adaptor has a first end 30 and a
second end 50 of approximately the same circumference. The first end 30 is flush with the first |

end of the flanges. The second end 50 is sized to fit in a nostril. The housing 70 1s elbow shaped
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and the upper arm 80 is contiguous with lower arm 90. The housing 70 is shown with a cutaway

to expose the valve housing 100 at the base of the upper arm 80. The canister 120 has a

dispensing valve 130.

Figure 10 is a side view of an oral metered dose inhaler device and nasal adaptor embodiment 3,
in assembly. The canister 120 containing an inhalant, a propellant and possibly other ingredients
such as surfactant, is placed in the upper arm 80 of the housing 70 so that the dispensing valve
130 fits into the valve housing 100. The nasal adaptor 10 fits snugly m the lower arm 90 of the
housing 70. The nasal adaptor 10 is fitted into the lower arm 90 of the housing 70 such that the
oprotuberances 20 abut the open end of the lower arm 90. When the canister is depressed into the
upper arm 80 of the housing 70, the dispensing valve 130 is depressed against the floor 105 of
the valve housing 100, causing the release of pressurized inhalant out of an opening in |
dispensing valve 130 and through an aperture 140 in housing valve 100, which aperture 1;40 siats
n cOnCévity 145 1n housing valve 100. The inhalant fhen travels through lower arm 90, through
first end 30 and second end S0 °:in the nasal adaptor 10.“ In actual ﬁse, the second ena 50 of the
nasal vadaptér 10 would be placed i a nostril and the inhalant would travel out of the second end

50 1n the na$°al adaptor 10 and into the nostril, through the airways to the lungs, depositing the
inhalant throughout. |

Figure 11 is a front view of a metered dose inhaler device and nasal adaptor embodiment 3, in
assembly. This view demonstrates that the aperture 140 of the valve housing 100 1s lined up

within the circumference of the second end 50 of the nasal adaptor 10.

Figure 12 is a cross-sectional side view sectioned along the arrows of the assembly shown in
Figure 7. This view demonstrates the positioning of the aperture 140 of the valve housing 100

within the circumference of first end 30 and second end 50 of the nasal adaptor 10.

Figure 13 is an exploded perspective view of an oral metered dose inhaler device and nasal
adaptor of embodiment 4 of the invention. The oral metered dose inhaler device 1s comprised of
an elbow shaped housing 70 and a canister 120 containing the inhalant to be delivered. The

nasal adaptor 10 is sized to fit snugly within lower arm 90 of the housing 70. The nasal adaptor
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10 is fitted with flanges 15 that assist in providing a snug fit and the protuberances 20 on each
flange secure its position 1n the housing 70. The nasal adaptor 10 has an encircling flange 35 at
first end 30. The nasal adaptor has a first end 30 and a second end 50 of approximately the same
circumference. The second end 50 is sized to fit in a nostril. The housing 70 is elbow shaped
and the upper arm 80 is contiguous with lower arm 90. The housing 70 is shown with a cutafway

to expose the valve housing 100 at the base of the upper arm 80. The canister 120 has a

dispensing valve 130.

Figure 14 is a side view of an oral metered dose inhaler device and nasal adaptor embodiment 4,

in assembly. The canister 120 containing an inhélant, a propellant and possibly otheraingredients
such as surfactant, is placed in the upper arm 80 of the housing 70 so that the dispensing valve -
130 fits ’into the valve housing 100. Tﬁe nasal adaptor 10 fits snugly in the lower arm 90 of the
housing 70. The nasal adaptor 10 is fitted into the lower arm 90 of the housing 70 such that the
protuberances 20 abut the open end of the lower arm 90. When the canister 1S depréssed into,thg
upper arm 80 of the housing 70, the dispensing valve 130 1s depre‘ssed against the floor 105 of
the valve housing 100, causing the release of pressurized inhalant out of an 6pening in
dispensing valve 130 and through an aperture 140 in housing valve 100, which °apértufe 140 sits
in concavity 145 in housing valve 100. The inhalant then travels through lower arm 90, through
first end 30 and second end 50 in the nasal adaptor 10. In actual use, the second end 50 of the

nasal adaptor 10 would be placed in a nostril and the inhalant would travel out of the second end
50 in the nasal adaptor 10 and into the nostril, through the airways to the lungs, depositing the

inhalant throughout.

Figure 15 is a front view of a metered dose inhaler housing and nasal adaptor of embodiment 4,

in assembly. This view demonstrates that the aperture 140 of the valve housing 100 is lined up

within the circumference of the second end 50 of the nasal adaptor 10.

Figure 16 is a cross-sectional side view sectioned along the arrows of the assembly shqwn n
Figure 7. This view demonstrates the positioning of the aperture 140 of the valve housing 100

within the circumference of first end 30 and second end 50 of the nasal adaptor 10.
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Figure 17 is an exploded perspective view of an (;ral metered dose inhaler device and nasal |
adaptor of embodiment 5 of the invention. The oral metered dose inhaler device is domprisecf of
an elbow shaped housing and a canister containing the inhalant to be delivered. The nasal
adaptor 10 is sized to fit snugly within lower arm 90 of the housing 70. The nasal adaptor has a
first end 30 and a second end 50 of approximately the same circumierence. The nasal adaptor 10
has an encircling flange 35, positioned between first end 30 and second end 50, that abuts the
open end of the lower arm 90 when in assembly. The encircling flange 35 is contiguous with a
rim 160 that fits _snﬁgiy over the lower arm 90 of the housing 70, when in assembly. The second
end 50 is sized to it in a postril. The housing 70 is elbow shaped and the upper arm 80 is
contigﬁous with lower arm 90. The housing 70 is shown with a cutaway to expose the valve

housing 100 at the base of the upper arm 80. The canister 120 has a dispensing valve 130.

Figure 18 is a side view of an oral metered dose mhaler device and nasal adaptor embodlment 5

mn assembly The canister 120 contammg an 1nhalant a propellant and possibly other ingredients
such as surfactant, is placed in the upper arm 80 of the housmg 70 so that the dispensing valve
130 fits into the valve housmg 100. The nasal adaptor 10 fits snugly with the lower arm 90 of
the housmg 70. The nasal adaptor 10 is fitted into the lower arm 90 of the housing 70 such that
the encm:lmg flange 35 abuts the open end of the lower arm 90 When the canister 1s depressed
into the uppe’r arm 80 of the housing 70, the dispensing valve 130 is depressed against the floor
105 of the valve housing 100, causing the release of pfessun'zed inhalant out of an opening in
dispensing valve 13:0 and through an aperture 140 in housing valve 100, which aperture 140 sits
in concavity 145 in housing vélve 100. The inhalant then travels through lower arm 90, through
first end 30 and second end 50 in the nasal adaptor 10. In actual use, the second end 50 of the

nasal adaptor 10 would be placed in a nostril and the inhalant would travel out of the second end
50 in the nasal adaptor 10 and into the nostril, through the airways to the lungs, depositing the
inhalant throughout.

Figure 19 is a front view of a metered dose inhaler device and nasal adaptor embodiment 3, n
assembly. This view demonstrates that the aperture 140 of the valve housing 100 1s lined up

within the circumference of the second end 50 of the nasal adaptor 10.
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Figure 20 is a cross-sectional side view sectioned along the arrows of the assembly shown in
-Figure 7. This view demonstrates the positioning of the aperture 140 of the valve housing 100
within the circumference of first end 30 and second end 50 of the nasal adaptor 10. It also

demonstrates that the inhalant would not pass through encircling flange 35.

Figure 21 is a side view of an oral metered dose inhaler housing 70 of embodiment 6 with break

linea 210. The housing 70 is elbow shaped with upper arm 80 contiguous with lower arm 90.

Figure 22 1s an exploded Iﬁerspective view of a modified oral metered dose inhaler device and
nasal adaptor of embodiment 6. The oral meterea dose inhaler device 1s comprised of an elbow
shaped housmg 70 and a canister 120 containing the inhalant to be delivered. The lower arm 90
1S detachable from the. housing at break line 210. The housing 1s shown with a cutaway to -

- expose the valve housing 100 at the base of the upper arm 80. The canister has a dispensing

valve 130. The nasal adaptor 10 has a sleeve 230 from which a cylinder 240 projects.

Figure 23 1s a side view of a modified oral metered dose inhaler device and nasal adaptor of
embodiment 6, in assembly. The canister 120 containing an inhalant, a propellant and possibly
other ingredients such as surfactant, is placed in the upper arm 80 of the housing 70 so that the
dispensing valve 130 fits into the valve housing 100. The sleeve 230 of the nasal adaptor 10 fits
over the lower portion of upper arm 80 and 6y1inder 240 is in the spatial position fonﬁerly
occupied by said lower arm. When the canister is depressed into the upper arm 80 of the housing
70, the dispensing valve 130 is depressed against the floor 105 of the valve housing 100, causing
the release of pressurized inhalant out of an opening 1n dispensing valve 130 and through an
aperture 140 in housing valve 100, which aperture 140 sits in concavity 145 in housing valve
100. The inhalant then travels through cylinder 240 in the nasal adaptor 10. In actual use, the
cylinder 240 would be plauced in a nostril and the inhalant would travel into the nostril, through

the airways to the lungs, depositing the inhalant throughout.

Figure 24 1s a perspective view of a modified oral metered dose inhaler device and nasal adaptor

of embodiment 6, 1n assembly.
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Figure 25 is a side view of an oral metered dose inhaler device housing 70 of embodiment 7 with

break line 210. The housing 70 is elbow shaped with upper arm 80 contiguous with a first lower

arm 96 that 1s contiguous with a second lower arm 92.

Figure 26 is an exploded perspective view of a modified oral metered dose inhaler device and

nasal adaptor of embodiment 7. The oral metered dose inhaler device is comprised of an elbow
shaped housing 70 and a canister 120 containing the inhalant to be delivered. The second lower |
arm 92 is broken off of the housing at break line 210. The housing 1s shown with a cutaway to
expose the valve housing 100 at the base of the upper arm 80. The canister 120 has a dispensing |
valve 1‘30. The nasal adaptor 10 1s sized to fit snugly within lower arm 96 of the housing 70.

The nasal adaptor has a first end 30 and a second end 50 of approximately the same

circumference. The nasal adaptor 10 has an encircling flange 35, positioned between first end 3Q
~ and second end 50, that abuts the open end of lower arm 96 when in assembly. The encircling
flange 35 is contiguous with a rim 160 that fits 'snuglif over the lower arm 96 of the housing 70,
when 1n assembly. The nm 16:0 is indented where it meets upper arm 80 so as to fit flush against

upper arm 80. The s;econd end 50 is sized to fit in a nostril.

Figure 27 1s a side view of a modified oral metered dose inhaler device and nasal adaptor of
embodiment 7, in assembly. The canister 120 containing an inhalant, a propellant and possibly
other 1ngredlents such as surfactant, 1s placed in the upper arm 80 of the housing 70 so that the

(dispensing valve 130 fits mto the valve housing 100. The rim 160 of the nasal adaptor 10 ﬁts

over first lower arm 96 when in assembly, and encircling flange 35 abuts the open end of first

lower arm 96..' When the canister is depressed into the upper arm 80 of the housing 70, the

dispensing valve :130 is depressed against the floor 105 of the valve housing 100, causing the

“release of pressurized inhalant out of an opening in dispensing valve 130 and through an aperture

140 in housing valve 100, which aperture 140 sits in concavity 145 1n houéing valve 100. The.
inhalant then travels through first end 30 and second end 50 in the nasal adaptor 10. In actual

use, second end 50 would be placed in a nostril and the inhalant would travel mto the nostril,

through the airways to the lungs, depositing the inhalant throughout.
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Figure 28 is a perspective view of a modified oral metered dose inhaler device and nasal adaptor

of embodiment 7, in assembly.

The nasal adaptors of embodiments 1, 4 and 5 found in Figures 1 through 4, 13 through 22
prevent medication and propellant escaping the housing and being deposited on the face or in the

eyes of the patient, or just simply dissipating. The other nasal adaptors could also be modified to

prevent this problem, either through modification of the nasal adaptor itself or the addition of a

cap or other cover to shield the face and eyes.

The nasal adaptors may be comprised of any substance that will provide a passage for an inhalant

and is safe for insertion in the nostril, such as plastics and polypropylene. The nasal adaptor may

be n gid* or flexible or a combination to provide extra comfort when inserted into the nostril.

Caps can also be added to the inhaler just as are provided with present inhalers which include a
cover for the open end of the lower arm of the housing. Such caps may be secured to the
housing for convenience and to avoid loss of the cap. Such caps may be adapted so that they fit

on the lower arm of the housing with énd without the nasal adaptor.

The present invention includes a kit comprising the canister containing the inhalant for delivery,
housing, nasal adaptor and optionally a cap. Accordingly, the nasal adaptor may be discarded
from the kit if the desired delivery is oral, or fitted onto the housing if the desired delivery 1s

nasal. In addition, a kit may also include a housing and nasal adaptor or may include a nasal

adaptor and canister.

While the above description represents the preferred embodiments of the present invention, 1t

will be obvious that a variety of configurations not illustrated herein might well be implemented

without departing from the scope of the invention or fair meaning of the accompanying claims.

This includes the adaptation of nasal adaptors to fit varying designs of oral metered dose aerosol

inhalers.
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CLAIMS.

A nasal adaptor for an oral inhaler device, which nasal adaptor has a first end and a

second end, such that when said nasal adaptor is assembled with an oral inhaler device

said second end is available for insertion in a nostril.

The nasal adaptor of claim 1, wherein said first end and said second end are the ends of a

tube, and said first end has a circumference that is the same as or greater than said second

end.

The nasal adaptor of claim 2, wherein said oral inhaler device comprises a housing and a

canister containing inhalant, said housing comprising an upper arm and a lower arm, and

-when assembled said first end is positioned within the lower arm of said housing.

The nasal adaptor of claim 3, wherein longitudinal flanges run between said first end and

said second énd to provide a snug fit when assembled, and said longitudinal flanges do

not interfere with the insertion of said second end 1n a nostril.

The nasal adaptor of claim 4, wherein the longitudinal flanges include protuberances that

abut the open end of said lower arm of said housing when assembled.

The nasal adaptor of claim 4, wherein said nasal adaptor has a circular flange at

substantially the ﬁrst end of said nasal adaptor.

The nasal adaptor of claim 6, wherein the longitudinal flanges include protuberances that

abut the end of said lower arm of said housing.

The nasal adaptor of claim 3, wherein said nasal adaptor has a circular flange positioned

between said first end and second end.
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9. The nasal adaptor of claim 8, wherein said circular flange is contiguous with a rim which

fits snugly over the lower arm of said housing when assembled.

10. A nasal adaptor for an oral inhaler device, comprising a sleeve and a hollow cylinder at

the base of said sleeve, such that when said nasal adaptor is assembled with a moditied

version of an oral inhaler device said cylinder is available for insertion in a nostril.

11. The nasal adaptor of claim 10 wherein said oral inhaler device comprises a housing and a

canister containing inhalant, said housing comprising an upper arm and a lower arm,
which lower arm is capable of detachment at a point along the lewer arm, and said lower

arm is detached when said nasal adaptor is assembled with said oral inhaler device.

i

12. A nasal adaptor for an oral inhaler device, having a first end and a second end, such that

when said nasal adaptor is assembled with a modified version of an oral inhaler device

the second end of said nasal adaptor is available for insertion in a nostril.

13. The nasal adaptor of claim 12, wherein said first end and second end are the eﬁds of a

tube, and said first end has a circumference that 1s the same as or greater than said second

end.

14. The nasal adaptor of claim 13, wherein said nasal adaptor has a circular flange positioned

between said first end and second end.

15. The nasal adaptor of claim 14, wherein said oral inhaler device comprises a housing and a

canister containing inhalant, said housing comprising an upper arm and a lower arm,
which lower arm is capable of detachment at a point along the lower arm, and said lower .

arm is detached when said nasal adaptor is assembled with the oral inhaler device, and

when assembled said first end is positioned within the remainder of the lower arm of said

housing.
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16.

17.

18.

19.

20.

21.

22.

23.

24,

The nasal adaptor of claim 15, wherein said circular flange 1s contiguous with a rim
which fits snugly over the remainder of the lower arm of said housing and is partially

indented in order to abut the upper arm of said housing, when in assembly.

A nasal adaptor for an oral inhaler device, which nasal adaptor has a first end and a

second end, wherein said first end and second end are the ends of a tube, and said first
end has a circumference that is the same as or greater than said second end and said

second end has a circumference capable of insertion 1 a nostril.

The nasal adaptor of claim 17, wherein longitudinal flanges run between said first end

and said second end and said longitudinal flanges do not interfere with the insertion of

sald second end 1n a nostril.

The nasal adaptor of claim 18, wherein the longitudinal flanges include protuberances on

the flange end closest to the second end.

The nasal adaptor of claim 18, wherein said nasal adaptor has a circular flange at

substéntially the first end of said nasal adaptor.

The nasal adaptor of claim 20, wherein the longitudinal flanges include protuberances on

the flange end closest to the second end.

The nasal adaptoiw of claim 17, wherein said nasal adaptor has a circular flange positioned

between said first end and second end.

The nasal adaptor of claim 22, wherein said circular flange 1s contiguous with a nm at

right angles projecting towards the first end.

A nasal adaptor for an oral inhaler device, comprising a sleeve contiguous with a cylinder

at the base of said sleeve, said cylinder having a circumference capable of insertion in a
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31.
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nostril.

A nasal adaptor for an oral inhaler device, having a first end and a second end, said

second end having a circumference capable of insertion 1n a nostril.

The nasal adaptor of claim 25, wherein said first end and second end are the ends of a

tube, and said first end has a circumference that is the same as or greater than said second

end.

The nasal adaptor of claim 26, wherein said nasal adaptor has a circular flange positioned

between said first end and said second end.

The nasal adaptor of claim 27, wherein said circular flange is contiguous with a rim at

right angles projecting towards the first end.

The method of assembling the naﬂsal‘adaptor of claim 1 with an oral inhaler device
comprised of a housing and canister containing inhalant, said housing havihg an upper
arm and a lower arm, by inserting the first end of said nasal adaptor into the lower arm of

said housing.

The method of assembling the nasal adaptor of claim 17 with an oral inhaler device

comprised of a housing and canister containing inhalant, said housing having an upper
arm and a lower arm, by inserting the first end of said nasal adaptor into the lower arm of

said housing such that said second end is available for insertion in a nostril.

The method of assembling the nasal adaptor of claim 10 with an oral inhaler device
comprised of a housing and canister containing inhalant, said housing having an ﬁpper
arm and a lower arm, which lower arm is capable of detachment at a point along the
lower arm, by detaching the lower arm and pushing the upper arm into said sleeve so that

said cylinder is in the spatial position formerly occupied by said lower arm.
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The method of assembling the nasal adaptor of claim 24 with an oral inhaler- device
comprised of a housing and canister containing mnhalant sajd housing having an upper
arm and a lower arm, which lower arm is capable of detachment at a point along the

lower arm, by detaching the lower arm and pushing the upper arm into said sleeve so that

séid cylinder is in the spatial position formerly occupied by said lower arm, such that said

second end is available for insertion in a nostril.

The method of assembling the nasal adaptor of claim 12 with an oral inhaler device

comprised of a housing and canister containing inhalant, said housing having an upper

arm and a lower arm, which lower arm is capable of detachment at a point along the

lower arm, by detaching the lower arm and inserting the first end of said nasal adaptor

into the remaining lower arm of said housing.

The method of assembling the nasal adaptor of claim 25 with an oral inhaler device

comprised of a-housing and canister containing inhalant, said housing having an upper

arm and a loﬁver arm, which lower arm is capable of detachment at a point along the

" lower arm, by detachmg the lower arm and inserting the first end of said nasal adaptor

1nto the remaining lower arm of said housing such that said second end is available for

insertion in a nostril.

35, A kit comprised of the nasal adaptor of claims 1 or 17 and an oral inhaler device.

36. A kit comprised of the nasal adaptor of claims 1 or 17 and 2 housing for holding a

37.

canister containing inhalant.

A kit compriséd of the nasal adaptor of claims 10 or 24 and an oral inhaler device

comprising a housing and a canister contamning inhalant, said housing having an upper

arm and‘ a lower arm, which lower arm is capable of detachment at a point along the

lower arm.

™ 1
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38. A kit comprised of the nasal adaptor of claims 10 or 24 and a housing for holding a
canister containing inhalant, said housing having an upper arm and a lower arm, which

lower arm is capable of detachment at a point along the lower arm.

39. A kit comprised of the nasal adaptor of claims 12 or 25 and an oral inhaler device
comprising a housing and a canister containing inhalant, said housing having an upper

arm and a lower arm, which lower arm 1s capable of detachment at a point along the

lower arm.

40. A kit comprised of the nasal adaptor of claims 12 or 25 and a housing for holding a

canister containing inhalant, said housing having an upper arm and a lower arm, which

lower arm 1s capable of detachment at a point along the lower arm.

41. A kit comprised of the nasal adaptor of claims 1 or 17 and a canister containing inhalant.

42. A kit comprised of the nasal adaptor of claims 10 or 24 and a canister containing

inhalant.

43. A kit comprised of the nasal adaptor of claims 12 or 25 and a canister containing

inhalant.
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