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NASAL CANNULA

This invention relates to a nasal cannula, and particularly, but not exclusively to a nasal

cannula used to deliver oxygen to a patient.

It 1Is known In the art that a nasal cannula may be used to deliver a fluid, usually

supplemental oxygen to a patient. Such a cannula may also be used to measure levels of

carbon dioxide exhaled from a patient using the cannula.

A known nasal cannula comprises a body portion which i1s generally tubular in shape
together with two projections, or prongs which are adapted to be placed in the nostrils of
a patient. The cannula enables oxygen to be delivered to the patient via the nostrils of a
patient, and carbon dioxide that has been exhaled by the patient to be removed and/or

measured.

It IS necessary to attach such a cannula to a supply of the fluid to be delivered, such as a
supply of oxygen, on the one hand, and to an outlet conduit for removing fluid such as

exhaled carbon dioxide from the vicinity of the patient.

According to a first aspect of the present invention there Is provided a nasal cannula
comprising:

a body portion, having a first end and a second end, the first and second ends
being spaced apart from one another, by the body portion;

a body fluid inlet port formed at the first end, and a body fluid outlet port formed at
the second end;

first and second nasal inlet ports and first and second nasal outlet ports each
extending from the body portion of the cannula, the first and second nasal inlet ports being
IN fluild communication with the body fluid outlet port, and the first and second nasal outlet
ports being In fluid communication with the body fluid inlet port, wherein the first and
second nasal inlet ports are positioned further from the body portion than the first and
second nasal outlet ports; and

first and second end caps at the first and second ends respectively, which first and
second end caps are attachable to the body portion, and wherein the body fluid inlet port
IS formed In the first end cap, and the body fluid outlet port is formed Iin the second end

cap.
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The first and second end caps facilitate the manufacture of the nasal cannula and enable
the end caps to be made from a different material to the material used to make the body
of the cannula, but in some embodiments of the invention the end caps are made from the

same material as the material used to the make the body of the cannula.

In some embodiments of the invention, the end caps are made from a material that is

harder than the material used to make the body of the cannula. In such embodiments, the

production and assembly of the cannula is facilitated.

In some embodiments of the Iinvention, the body portion may be made from a medical

grade polymer such as PVC or polyurethane, although other polymers could also be used.

In some embodiments of the invention the end caps are made from polycarbonate or ABS.

These materials are harder than polymers such as PVC and polyurethane.

In some embodiments of the invention, the nasal cannula will be used to supply oxygen to
a patient and therefore the first end cap will be attachable to a conduit attached to a supply

of oxygen. The nasal cannula will generally be used to remove exhaled air from the patient

and therefore the outlet conduit will deliver exhaled air to a suitable location.

The nasal cannula may further comprise a plate extending from the body portion of the

nasal cannula.

The plate may serve to stabilise the position of the nasal cannula when in use. |n particular

the plate may prevent the nasal cannula from rolling and/or twisting in use.

In use, the plate may extend from a back surface of the middle body portion of the cannula,

such that it i1s In contact with, or close to the skin of a patient during use of the cannula.

The body portion of the nasal cannula may be generally tubular, although it may have other

shapes as appropriate.

In embodiments of the invention the first and second caps are each angled relative to the

body portion.

The term “angled” is used herein to denote that the first and second end caps each extend

along an axis that is not the same axis as an axis along which the body portion extends.

2
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In other words, the first and second end caps will each extend along an axis which axis
will intersect the axis of the body portion at an angle that is greater than zero and less than
1380°.

In other embodiments however, the first and second caps extend axially from the body

portion and are therefore substantially co-axial with the body portion.

The first and second end caps may be attached to the body portion by any convenient

means, such as by means of an adhesive.

In some embodiments of the invention, the first and second end caps comprise a first and
second spigot respectively, which spigot is shaped to fit into a hollow end of the body

portion.

In such embodiments of the invention, the body fluid inlet port and the body fluid outlet port

may each comprise an elongate portion extending from a respective end cap.

The elongate portion may take any convenient form, and may for example be in the form

of a nozzle or spike.

In embodiments of the invention the first nasal inlet port and the first nasal outlet port are
formed within a first nasal projection extending from the body portion, and the second nasal
INnlet port and second nasal outlet port are formed within a second nasal projection
extending from the body portion, which second nasal projection is spaced apart from the

first nasal projection.

In such embodiments of the invention the plate may extend in a direction that is generally
opposite to the direction in which the first and second nasal projections extend from the

body portion.

In use, the nasal projections may extend generally upwardly, whilst the plate will extend

generally in a downward direction.

In use, the nasal projections will be inserted into the nostrils of a patient, with the body

portion of the nasal cannula extending generally below the nose of the patient to which the
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cannula has been fitted. The plate will extend below the cannula body to provide stability

to the nasal cannula.

In embodiments of the invention the nasal cannula comprises an inlet lumen extending
from the body Inlet port to the first and second nasal outlet ports, and an outlet lumen

extending from the first and second nasal inlet ports to the body outlet port.

The Inlet and outlet lumens may have any particular size or shape suitable for the

application to which the nasal cannula is to be put.

In embodiments of the invention each nasal projection may comprise an outlet channel
extending from the outlet lumen, and an outlet channel extending to the outlet lumen, the
INnlet channel and the outlet channel each extending longitudinally through a respective

nasal projection.

In such embodiments of the invention the input lumen extends from the body inlet port to
the outlet channel, and the outlet lumen extends from the body outlet port to the Inlet

channel.

In embodiments of the invention the cannula may comprise a divider extending through
the body portion and substantially longitudinally at least partially through each nasal
projection, which divider, together with the walls of the nasal projections, and the walls of
the body portion, defines the inlet channels and the outlet channel, the inlet lumen and the

output lumen.

The first and second nasal projections may take any form, but in embodiments of the
Invention each nasal projection comprises a prong extending from a surface of the body

portion.

Each prong may extend longitudinally in a substantially straight manner. In other

embodiments of the invention each projection may be curved, longitudinally.

In embodiments of the invention each nasal projection comprises a proximal portion and
a distal portion, whereby each inlet channel extends through the proximal portion and the
distal portion of a respective projection, and each outlet channel extends through a

proximal portion only of a respective projection.
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In such embodiments of the invention, the proximal portion of each projection is the portion

of a nasal projection that is closest to the body portion of the nasal cannula.

In such embodiments of the invention, each nasal projection may have a stepped contour.
The proximal portion may be substantially tubular, and the distal portion of the nasal

projection may have a substantially semi-circular cross-section.

The first and second nasal projections will generally be substantially identical to one
another, although in some embodiments of the invention the first nasal projection may

have a different size and/or shape to the second nasal projection.
The first and second nasal projections will be spaced apart by a distance that allows the
nasal cannula to be fitted to a patient such that each nasal projection may be inserted into

a nostril of the patient.

The invention will now be further described by way of example only with reference to the

accompanying drawings in which:

Figure 1 Is a schematic representation of a nasal cannula according to a first embodiment

of the invention;

Figure 2 1s a back view of the nasal cannula of Figure 1;
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Figure 3 Is a view from above of the nasal cannula of Figure 1;

Figure 4 1s view from one side of the cannula of Figure 1,

Figure 5 Is a schematic representation of a nasal cannula according to a second

embodiment of the invention;

Figure © Is a front view of the nasal cannula of Figure 5;

Figure 7 1s a view from above of the cannula of Figure 5;

Figure 8 Is a view from one side of the cannula of Figure 5;

Figure 9 I1s a schematic representation of a nasal cannula according to a third embodiment

of the Invention;

Figure 10 is a front view of the nasal cannula of Figure 9;

Figure 11 Is a view from above of the cannula of Figure 9;

Figure 12 1s a view from one side of the cannula of Figure 9;

Figure 13 Is a schematic representation of a nasal cannula according to a forth

embodiment of the invention;

Figure 14 i1s a front view of the nasal cannula of Figure 13;

Figure 15 Is a view from above of the nasal cannula of Figure 13;

Figure 16 Is a view from one side of the nasal cannula of Figure 13;

Figure 17 Is a schematic representation of a nasal cannula according to the fourth

embodiment of the invention as illustrated in Figures 13 to 16, shown fitted to a patient;

Figure 18 Is a schematic representation of the nasal cannula of Figure 17 showing the

device connected to a monitor and to a source of oxygen:;

6
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Figure 19 Is a schematic representation of a nasal cannula in accordance with the third
embodiment of the invention as shown In Figures 9 and 12, showing flow of oxygen and

carbon dioxide into and out of the nasal cannula;

Figure 20 is a more detailed cross-sectional representation of part of the nasal cannula
shown In Figure 19 showing the structure of one of the nasal projections forming part of

the nasal cannula;

Figure 21 Is a schematic representation of an end cap forming part of a nasal cannula

according to a fifth embodiment of the invention;

Figure 22 Is a cross-sectional representation of the end cap of Figure 21;

Figure 23 I1s a schematic representation of a nasal cannula according to the fifth

embodiment of the invention; and

Figure 24 is a view from one side of the cannula Figure 23.

Referring initially to Figures 1 to 4, a nasal cannula according to a first embodiment of the
Invention Is designated generally by the reference numeral 2. The nasal cannula
comprises a body portion 4 having a first end 6 and a second end 8. The ends 6, 8 are
spaced apart from one another by the body portion 4. The nasal cannula 2 comprises a
body fluid inlet port 12 formed at the second end 8, and a body fluid outlet port 14 formed
at the first end 6.

The nasal cannula 2 further comprises a first nasal input port 16, and a first nasal output
port 18 extending from the body portion 4 of the cannula. The nasal cannula 2 further
comprises a second nasal inlet port 20 and a second nasal output port 22 each extending
from the body portion 4 of the cannula 2. The first and second nasal inlet ports 16, 20 are
IN fluild communication with the body fluid outlet port 14, and the first and second nasal

outlet ports 18, 22 are In fluild communication with the body fluid inlet port 12.

The nasal cannula 2 further comprises first and second end caps 24, 26 formed at the first
and second ends 6, 8 respectively. These first and second end caps 24, 26 are attached
to the body portion 4 by any convenient means. The body fluid inlet port 12 I1s formed In

the second end cap 26 and the body fluid outlet port 14 Is formed In the first end cap 24.

v
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In this embodiment of the invention, the end caps 24, 26 are angled relative to the body
portion 4 of the cannula 2. In other words, the end caps 24, 26 do not extend coaxially
with the body portion 4, but extend at an angle that is not zero or 180" to the axis of the

middle portion 10.

The first nasal inlet port 16 and the first nasal outlet port 18 are formed Iin a first nasal
projection 28, and the second nasal inlet port 20 and the second nasal outlet port 22 are

formed In a second nasal projection 30.

In this embodiment of the Invention each of the nasal projections 28, 30, curves

longitudinally away from the body portion 4.

The nasal cannula 2 further comprises a plate 32 extending from the body portion 4. The
plate 32 extends In a direction that i1s generally opposite to the direction in which the first

and second nasal projections 28, 30, project.

The plate 32 Is attached to the body portion 4 of the cannula 2. In this embodiment, the
plate I1s attached to a rear surface 34 of the body portion 4. When the cannula 2 is In use,
the first and second nasal projections 28, 30 will be inserted into nostrils of a patient, and
the plate 32 will generally lie flat against the skin of a patient in an area below the nose of
the patient. The plate 32 In use will generally extend downwardly away from the body
portion 4 of the nasal cannula 2, whilst the first and second nasal projections 28, 30 will

extend generally upwardly away from the body 4 during use of the cannula.

The first nasal projection 28 comprises a proximal portion 36 and a distal portion 38.

Similarly, the nasal projection 30 comprises a proximal portion 40 and a distal portion 42.

In this embodiment of the invention each proximal portion 36, 40 is substantially tubular in
shape, and each distal portion 38, 42 is substantially semi-circular in cross-sectional shape
as shown particularly in Figure 3. Each nasal projection 28, 30 Is therefore stepped as
shown In the drawings, with each distal portion 38, 42 having a substantially flat surface
44 46 respectively. Such a configuration means that the nasal inlet ports 16, 20 will be

positioned further inside a patient’s nostrils than will the first and second nasal outlet ports
18, 22.
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An advantage of this configuration is that it helps to reduce so called washout during use
of the cannula. Washout is the dilation of the exhaled breath with the incoming flow of
oxygen. Washout can result in inaccurate readings being taken of the amount of carbon
dioxide In the exhaled breath. By means of the stepped nasal projection 28, 30, these

readings may be more reliable.

In addition, such a configuration can facilitate the inhalation of oxygen supplied via the first
and second nasal outlet ports 18, 22 by a patient to which the cannula 2 has been fitted.
Similarly, exhaled air containing carbon dioxide may be readily directed through the first

and second nasal inlet ports 16, 20 2 to be removed from the patient and/or measured.

The first and nasal projections 28, 30 are spaced apart by a distance that is a similar
distance to the distance between the nostrils of a patient. The cannula 2 may be
manufactured in different sizes to suit different sizes of patient. For example, a cannula 2
that 1s to be fitted to a young child will have more closely spaced nasal projections 28, 30

than a cannula 2 that i1s to be fitted to an adult.

The plate 32 serves to stabilise the cannula 2 during use of the cannula. In use, the plate
will lie on or close to the skin of a patient using the cannula 2. The plate 32 will help to

prevent twisting or rolling motion of the cannula during use of the cannula.

Turning now to Figures 5 to 8, a cannula according to a second embodiment of the
iInvention 1s designated generally by the reference numeral 202. Parts of the cannula 202
that correspond to parts of the cannula 2 illustrated in Figures 1 to 4 have been given

corresponding reference numerals for ease of reference.

In this embodiment of the invention, the cannula 202 comprises end caps 224 and 226.
The end caps extend axially from the body portion 4 and are not therefore angled relative
to the body portion 4 as are the end caps 24, 26 in the cannula 2 according to the first

embodiment of the invention.

Turning now to Figures 9 to 12, a cannula according to a third embodiment of the invention
IS designated generally by the reference numeral 302. Parts of the cannula that
correspond to parts of the cannulas 2, 202 have been given corresponding reference

numerals for ease of reference.
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In this embodiment, the cannula 302 comprises nasal projections 328 and 330 that extend
IN @ substantially straight in a longitudinal direction. In other words, the nasal projections
328, 330 are not curved longitudinally as is the case Iin cannulas 2 and 302. The cannula
302 further comprises end caps 24, 26 of the type shown with reference to the cannula 2

and illustrated in Figure 1, for example.

Referring now to Figures 13 to 16, a cannula 402 according to a fourth embodiment of the
invention will be described. Parts of the cannula 402 which correspond to parts of the
cannulas 2, 202 and 302 have been given corresponding reference numerals for ease of

reference.

In this case the cannula 402 comprises substantially straight nasal projections 328, 330,

and end caps 224, 226 that extend axially from the body portion 4.

Use of a nasal cannula according to the embodiments of the invention will now be further

described with particular reference to Figures 17 to 21.

Referring first to Figure 17, a nasal cannula 402 of the type described herein above with

reference to Figures 13 to 16, Is shown fitted to a patient 500.

When the cannula 402 is fitted to the patient 500, the first and second nasal projections
328 and 330 are inserted into the nostrils 502 of the patient 500, and remain positioned

within the nostrils 502 during use of the cannula 402.

When In position, the plate 32 rests against the face 504 of the patient and is positioned

above the lips 506 and below the nose 508 of the patient.

An input conduit 510 Is connected to the cannula 402 via endcap 226, and an outlet condult

512 Is connected to the nasal cannula 402 via endcap 224.

The input conduit 510 supplies oxygen to the patient 500, and the output conduit 512
removes exnhaled air from the patient as will be described in more detail herein below with

reference to Figure 18.

As can been seen from Figure 18, the input conduit 510 Is connected to an oxygen source

514, and the output conduit 512 is connected to a monitor 516.

10
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During use of the cannula 402, oxygen is supplied to the patient 500 by means of the input
conduit 510 connected to the oxygen source 514. Air that is exhaled by the patient 500 Is
then carried by the output conduit 512 to the monitor 516. The monitor 516 may measure
various parameters, but particularly measures the amount of carbon dioxide in the exhaled

air. The monitor may also be used to monitor heart rate and oxygen saturation levels, for

example.

The internal structure of the nasal cannula 302 will now be further described with reference

to Figures 19 to 20.

Referring first to Figure 19, the cannula 302 comprises inlet port 14 and outlet port 12.

Input conduit 510 1s connected to the body fluid input port 12, and output conduit 512 is
connected to the body fluid output port 14.

The nasal cannula 302 further comprises an input lumen 520 extending from the body fluid
INlet port 12 towards the first and second nasal outlet ports 18, 22. The nasal cannula 302

further comprises an output lumen 522 extending to the body fluid outlet port 14.

In this embodiment of the invention each nasal projection 28, 30 comprises an outlet
channel 524 extending between the inlet lumen 520 and a respective nasal output port 18,
22, and Inlet channel 526 extending from a respective nasal input part 16, 20 to the outlet

lumen 522 to the outlet port 12.

The inlet channel 524 and the outlet channel 526 each extend substantially longitudinally

through a respective nasal projection.

The cannula 302 further comprises a divider 520 which extends through the body portion
4 and into each nasal projection. The divider 520, together with the walls of the respective

nasal projections, and the walls of the body portion defines the inlet channel, the outlet

channel, the input lumen and the output lumen. In other words, the divider serves to

separate air flows within the cannula 402.

During use of the cannula 2, 202, 302, 402, oxygen from the oxygen supply 514 enters the
cannula via the input port 14 via input conduit 510. The oxygen Is then guided towards
the first and second nasal outlet ports 18, 22 via the input lumen 520 and the outlet channel
524

11
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Alr exhaled by the patient 500 enters the nasal cannula 2, 202,302, 402 via the first and
second nasal inlet ports 16, 20 and is carried by the inlet channels 526 and outlet lumen
522 out of the cannula 402 via outlet port 12. The exhaled air i1s then carried by output
conduit 512 to the monitor 516 to enable the composition of the exhaled air to be

monitored, before being disposed of In any convenient manner.

Referring now to Figures 21 to 24, a cannula 602 according to a fifth embodiment of the

iInvention 1s shown.

The cannula 602 comprises a body portion 4 having a first end 6 and a second end 8. The
ends are spaced apart from one another by the body portion 4. The nasal cannula 602
comprises a first nasal input port 16 and a first nasal output port 18 extending from the
body portion 4 of the cannula 602. The cannula 602 further comprises a second nasal
INlet port 20 and a second nasal output port 22 each extending from the body portion 4 of
the cannula 602. The first and second nasal input port 16, 20 are of the type shown In

Figures 9 to 12 with respect to the third embodiment of the invention.

The nasal cannula 602 further comprises first and second end caps 624 and 626.

The end caps 624, 626 are shown In more detail in Figures 21 and 22.

Each of the end caps 624, 626 comprises a spigot 600 which Is sized and shaped so that
It can inserted into the body portion 4 in order to attach a respective end cap 624, 626 to

the body portion 4.

In this embodiment of the invention, each of the body fluid outlet port and the body fluid

INlet port are in the form of a tube, or spike 610 extending from the respective end cap 624,
0620.

The internal structure of the nasal cannula 602 is similar to that shown in Figures 19 to 20

with respect to the nasal cannula 302.

The end cap 624 comprises an output lumin 522, and the end cap 626 comprises an input

lumin 520 (not shown).

12
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The cannula 602 also comprises a divider 520 which extends through the body portion 4
and into each nasal projection. Each of the end caps 624, 626 comprises a slot 650

adapted to receive and support a divider 520 and hold the divider in place.
The internal structure shown particularly in Figures 19 and 20 may also be present in each

of the other embodiments described and illustrated herein. In some embodiments however

a different internal structure may exist.

13
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395

CLAIMS

1. A nasal cannula comprising:

a body portion, having a first end and a second end, the first and second ends
being spaced apart from one another by the body portion;

a body fluid inlet port formed at the first end, and a body fluid outlet port formed at

the second end;

first and second nasal inlet ports and first and second nasal outlet ports each
extending from the body portion of the cannula, the first and second nasal inlet ports being
IN fluild communication with the body fluid outlet port, and the first and second nasal outlet
ports being In fluld communication with the body fluid inlet port, wherein the first and
second nasal Inlet ports are positioned further from the body portion than the first and
second nasal outlet ports; and

first and second end caps at the first and second ends respectively, which first and
second end caps are attachable to the body portion, and wherein the body fluid inlet port
IS formed In the first end cap, and the body fluid outlet port is formed Iin the second end

cap.

2. A nasal cannula as claimed in any one of the preceding claims further comprising

a plate extending from the body portion.

3. A nasal cannula as claimed Iin any one of the preceding claims wherein the body

portion Is substantially tubular.

4. A nasal cannula as claimed in any one of the preceding claims wherein the first

and second end caps are each angled relative to the body portion.

5. A nasal cannula as claimed in any one of the preceding claims, wherein the first

and second end caps are each attached to the body portion by means of an adhesive.
O. A nasal cannula as claimed in any one of the preceding claims, wherein the first
and second end caps comprise first and second spigots respectively, which spigots are

shaped to fit into a hollow end of the body portion.

/. A nasal cannula according to claim 6 wherein the body fluid inlet port and the body

fluid outlet port each comprise an elongate portion extending from a respective end cap.

14
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3. A nasal cannula as claimed in any one of the preceding claims wherein the first
nasal inlet port and the first nasal outlet port are formed within a first nasal projection
extending from the body portion, and the second nasal inlet port and the second nasal
outlet port are formed within a second nasal projection extending from the body portion,

which second nasal projection Is spaced apart from the first nasal projection.

9. A nasal cannula as claimed in any one of the preceding claims comprising an inlet

lumen extending from the body inlet port to the first and second nasal outlet ports, and an

outlet lumen extending from the first and second nasal inlet ports to the body outlet port.

10. A nasal cannula as claimed in claim 9 wherein each nasal projection comprises an
outlet channel forming part of the inlet lumen, and an inlet channel forming part of the outlet
lumen, the inlet channel and the outlet channel each extending substantially longitudinally

through a respective nasal projection.

11. A nasal cannula as claimed In claim 10 wherein the cannula comprises a divider
extending through the body portion and substantially longitudinally at least partially through

each nasal projection, which divider, together with the walls of the nasal projections, and
the walls of the body portion define the inlet channels, the outlet channels the input lumen

and the output lumen.

12. A nasal cannula as claimed in any one of claims 8 to 11 wherein each nasal
projection comprises a proximal portion and a distal portion, wherein each inlet channel
extends through the proximal portion and the distal portion of a respective nasal projection
and each outlet channel extends through the proximal portion only of a respective nasal

projection.

13. A nasal cannula according to any one of the preceding claims wherein in the body

portion is made from a medical grade polymer, optionally PVC, optionally polyurethane.

14. A nasal cannula according to any one of the preceding claims wherein the first and

second end caps are made from polycarbonate or ABS.
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