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IMPROVED STOPPER DEVICE

The present invention relates to medical devices, namely safety airway devices. It is
applicable to supraglottic devices including pharyngeal, laryngeal, and tracheal and
endobroncheal airway devices and to their methods of manufacture. The present
invention is also applicable to other type of devices which also involve the
administration of oxygen and/or anaesthetic gases to a human or animal patient
through spontaneous breathing, assisted ventilation or Intermittent Positive Pressure
Ventilation (IPPV) during a surgical procedure or resuscitation.

Various airway devices are known and are currently used in spontaneous breathing or
IPPV to anaesthetise patients, or for resuscitation applications. The main focus of
developments in such devices has heavily leaned towards ensuring the best shape and
material combination to make such devices easy to insert and to improve sealing
pressures once the device is in situ within the patient. This has been the case for both
supraglottic devices which seal within the larynx and endotracheal tubes which seal

within the trachea.

In particular in the case of supraglottic devices, the requirement for clinical knowledge
and experience is invaluable in the decision-making process of choosing the correctly
sized device for a given set of patient parameters. However, such decisions can still
be very subjective and are arbitrarily related to the weight of the given patient, and will
therefore be variable depending on the particular experience or preferences of
individual clinicians. This increases the chance of selecting and using a device of the
incorrect size for the given patient. Selecting an incorrectly sized device will lead to
undesirable consequences, for example if a device that is too small for the patient is
chosen this is likely to result in an over-insertion of the device beyond the larynx and
deep into the trachea in the case of laryngeal airway devices, which can potentially
result in traumatising and/or damaging the trachea, oesophagus, vocal chords and
upper oesophagus in both human and animal patients.

The issues and consequences of incorrect device selection are particularly relevant in
paediatric use. In paediatrics the stage of anatomical development is in a state of
constant flux, with various rates of change from individual to individual, until adulthood
is reached. When adulthood is reached the shapes of the internal anatomical

structures become more stable and thus provide a more reliable environment for
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correct device size selection and use. Therefore, in paediatrics the risk of incorrect
device size selection, which may result in over insertion or lack of optimal sealing
forces of a device in the patient is much greater in paediatrics than in adults. This
matter is highly exacerbated within veterinary anaesthesia situations as the anatomical
parameters can vary significantly not only between species but also within a species
type, such as in the case of dogs.

In addition to the problem of over-insertion of such supraglottic devices, another
problem which can arise is accidental rotation of the device after insertion. This type of
incident could result in the device being displaced from the correct sealing position
within the human or animal patient. Some attempts have been made in the prior art to
produce devices which do not readily succumb to rotation after insertion. This has
been done by either widening the surface area of the device that is in contact with the
top of the tongue or through the use of external fixation systems. However, such
attempts have not been wholly successful in solving the rotation problem. In the case
of external fixation this requires an additional effort on behalf of the clinician to secure
the device and therefore unfortunately this is not always undertaken.

Yet another problem which still exists in present supraglottic devices, and in particular
in airway type devices, is the possibility of the epiglottis of the human or animal patient
down folding and occluding the airway within the device, thus blocking off the gas flow
to and from the patient. The problem associated with down folding epiglottis is most
applicable to paediatric and animal patients who have a large range in both the
flexibility and size of the epiglottis.

According to a first aspect of the present invention there is provided an airway device
for human or animal use, the device includes an airway tube having a first end and a
second end, the first end of the airway tube is surrounded by a laryngeal cuff, the
laryngeal cuff includes a back dorsal portion and a front face portion, the front face
portion of the laryngeal cuff is shaped to form an anatomical fit over the laryngeal inlet
of a human or animal patient, and to form a seal with the laryngeal inlet of the patient,
wherein the tip portion includes an annular sealing bulge. The annular sealing bulge is
adapted to wedge into upper oesophagus region of the human or animal patient. The
annular sealing bulge is provided for improved sealing of the tip of the laryngeal cuff in
the upper oesophageal region of the human or animal patient. The annular sealing
bulge is preferably formed from a soft polymeric or other plastics material with a Shore
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hardness of between 40 and 000 on the A scale. The annular sealing bulge allows for
better sealing with a more variable range of upper oesophageal anatomical features.

In one alternative the annular sealing bulge is larger on the front face portion of the tip
than on the dorsal portion of the tip. The unsymmetrical nature of the annular sealing
bulge means that should the human or animal patient regurgitate or vomit whilst the
airway device is in situ in the human or animal patient the regurgitate or vomit, if not
completely stopped by the annular sealing bulge, is more likely to take the path of least
resistance i.e. via the dorsal portion of the tip and the airway device rather than the
front face portion of the tip and thus the airway device. This is safer for the human or
animal patient as this means that it is less likely for the regurgitate or vomit to enter into
the airway of the human or animal patient.

In a further alternative, the annular sealing bulge on the front face portion of the tip may
be provided with a inner core formed from a rigid material covered or coated with a soft
polymeric or other plastics material with a Shore hardness of between 40 and 000 on
the A scale.

Preferably the annular sealing bulge is provided with a contoured surface, the
contoured surface reduces the surface areas of the annular sealing bulge that is in
contact with the upper oesophageal features of the patient when in situ in the patient to
reduce trauma resulting from contact between the bulge and such features whilst still
creating a good feel therewith.

In the alternative the contoured surface is a dimpled surface, in another alternative the
contoured surface is a pimpled surface, in another alternative the contoured surface is
provided with a series of ridges, indentations, valleys and/or protrusions, in order to

minimise contact surface area whilst maximising the effectiveness of the feel.

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

accompanying drawings in which:

Figure 1 is a top view of an airway device according to a first embodiment of the
present invention;
Figure 2 is a right side view of an airway device according to a first embodiment of the

present invention;
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Figure 3 is a bottom view of an airway device according to a first embodiment of the
present invention;
Figure 4 is a left side view of an airway device according to a first embodiment of the
present invention;
Figure 5 is a rear view of an airway device according to a first embodiment of the
present invention;
Figure 6 is a front view of an airway device according to a first embodiment of the
present invention;
Figure 7 is a top perspective view of an airway device according to a first embodiment
of the present invention;
Figure 8 is a bottom perspective view of an airway device according to a first
embodiment of the present invention;
Figure 9 is a top view of an airway device according to a second embodiment of the
present invention;
Figure 10 is a right side view of an airway device according to a second embodiment of
the present invention;
Figure 11 is a bottom view of an airway device according to a second embodiment of
the present invention;
Figure 12 is a left side view of an airway device according to a second embodiment of
the present invention;
Figure 13 is a rear view of an airway device according to a second embodiment of the
present invention;
Figure 14 is a front view of an airway device according to a second embodiment of the
present invention;
Figure 15 is a top perspective view of an airway device according to a second
embodiment of the present invention;
Figure 16 is a bottom perspective view of an airway device according to a second
embodiment of the present invention;
Figure 17 is a top view of an airway device according to a third embodiment of the
present invention;
Figure 18 is a right side view of an airway device according to a third embodiment of
the present invention;
Figure 19 is a bottom view of an airway device according to a third embodiment of the
present invention;
Figure 20 is a left side view of an airway device according to a third embodiment of the

present invention;
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Figure 21 is a rear view of an airway device according to a third embodiment of the
present invention;

Figure 22 is a front view of an airway device according to a third embodiment of the
present invention;

Figure 23 is a top perspective view of an airway device according to a third
embodiment of the present invention;

Figure 24 is a bottom perspective view of an airway device according to a third

embodiment of the present invention;

Figures 1 to 8 illustrate a first embodiment of an airway device 10 according to the
present invention. The airway device 10 has an airway tube 12 with a first end 14 and
a second end 16. The first end 14 of the airway tube 12 is surrounded by a laryngeal
cuff 18. The laryngeal cuff 18 has a back dorsal portion 20 and a front face portion 22.
The front face portion 22 is shaped to form an anatomical fit over the laryngeal inlet of
a human or animal patient, and to form a seal with the laryngeal inlet of the patient.
The second end 16 of the airway tube is fitted with a connector 24 such that the second
end 16 of the airway tube 12 can be connected to the relevant gas supply. The airway
device 10 also has a shoulder 26. The shoulder 26 is used to prevent over-insertion of
the airway device 10. The shoulder 26 is located laterally or perpendicular to the
direction of the airflow, and thus the airway tube 12. The shoulder 26 is located just
above the neck 28 of the airway device 10 where the laryngeal cuff 18 appears to join
the airway tube 12 at the second end 14. The shoulder 26 is used to create a point of
contact between the airway device 10 and the faucial pillars located at the back of the
mouth of a human or animal patient. This thus creates a positive stopping feature that
in use prevents the shoulder 26 going forward beyond the faucial pillars of the patient
to prevent over-insertion of the airway device 10.

The airway device 10 is further provided with a raised portion 38, which is formed from
a material, such as a polymeric or other plastics material with a Shore hardness
between 80 and 000 on the A scale. The raised portion 38 is located on the airway
tube 12 above and extending just behind the shoulder 26 towards the second end 16 of
the airway tube. When in situ in a patient, the raised portion 38 corresponds to location
of the cavity of the upper mouth arch of the patient called the palatoglossal arch. The
raised portion 38 aids in preventing over-insertion of the airway device 10 by being
adapted to locate in the cavity of the palatoglossal arch due to the contouring of the
raised portion and provides resistance from being moved beyond this position.
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The airway device 10 is also further provided with a plurality of ribs 60 near the second
end 16 of the airway tube 12 near to the connector 24. The ribs 60 provide a friction
point for tying the device around an animal’s head as it is generally not possible to use

tape as in humans due to the animal’s fur.

The tip 32 of the laryngeal cuff is provided with an annular sealing bulge 90.

The annular sealing bulge 90 is provided for improved sealing of the tip 32 of the
laryngeal cuff 18 in the upper oesophagus region of the human or animal patient. The
annular sealing bulge 90 is formed from a soft polymeric or other plastics material with
a Shore hardness of between 40 and 000 on the A scale. The annular sealing bulge
90 allows for better sealing with a more variable range of upper oesophageal
anatomical features. In the embodiment illustrated the annular sealing bulge 90 is
larger on the front face portion of the tip 32 than on the dorsal portion of the tip. The
unsymmetrical nature of the annular sealing bulge 90 means that should the human or
animal patient regurgitate or vomit whilst the airway device is in situ in the human or
animal patient the regurgitate or vomit, if not completely stopped by the annular sealing
bulge 90, is more likely to take the path of least resistance i.e. via the dorsal portion of
the tip and the airway device rather than the front face portion of the tip and thus the
airway device. This is safer for the human or animal patient as this means that it is less
likely for the regurgitate or vomit to enter into the airway of the human or animal
patient. In an alternative, the annular sealing bulge 90 on the front face portion of the
tip may be provided with a inner core formed from a rigid material covered or coated
with a soft polymeric or other plastics material with a Shore hardness of between 40
and 000 on the A scale.

The airway device 10 is also provided with a concave portion or scallop 96 on the
airway tube 12. The concave portion or scallop 96 is located on the opposite side of
the airway tube 12 to the raised portion 38 around the location of the shoulder 26. The
concave portion of scallop 96 is located at the back of the tongue of the patient in use.
The concave portion or scallop 96 acts to reduce the amount of pressure being applied
to the convex portion of back of the tongue. When pressure is applied to the convex
portion at the back of the tongue, this results in the formation of blue tongue in patients
because the pressure to the tongue constricts blood vessels.
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Figures 9 to 16 illustrate a second embodiment of an airway device 110 according to
the present invention. The airway device 110 has an airway tube 112 with a first end
114 and a second end 116. The first end 114 of the airway tube 112 is surrounded by
a laryngeal cuff 118. The cuff 118 has a back dorsal portion 120 and a front face
portion 122. The front face portion 122 is shaped to form an anatomical fit over the
laryngeal inlet of a human or animal patient. The second end 116 of the airway tube is
fitted with a connector 124 such that the second end 116 of the airway tube 112 can be
connected to the relevant gas supply. The airway device 110 also has a shoulder 126.
The shoulder 126 is used to prevent over-insertion of the airway device 110. The
shoulder 126 is located laterally and substantially perpendicular to the direction of the
airflow, and thus the airway tube 112. The shoulder 126 is located just above the neck
128 of the airway device 110 where the laryngeal cuff 118 appears to join the airway
tube 112 at the second end 114. The shoulder 126 is used to create a point of contact
between the airway device 3110 and the faucial pillars located at the back of a human
or animal patient. This thus creates a positive stopping feature that in use prevents the
shoulder portion 126 going forward beyond the faucial pillars of the patient and thus
prevents over-insertion of the airway device 110.

The airway device 110 is further provided with a raised portion 138. The raised portion
138 is located on the airway tube 112 above and extending just behind the shoulder
126 towards the second end 116 of the airway tube, when in situ in the patient, the
raised portion 138 corresponds to the location of the cavity of the upper mouth arch of
the patient called the palatoglossal arch. The raised portion 138 aids in preventing
over-insertion of the airway device by being adapted to locate in the cavity of the
palatoglossal arch due to the contouring of the raised portion and provides resistance
on being moved beyond this position. The raised portion 138 is not meant to be in
constant contact with the palatoglossal arch but simply to locate into this cavity to

prevent over-insertion and resist movement of the device when in situ.

The airway device 110 is also further provided with a plurality of ribs 160 near the
second end 116 of the airway tube 112 near to the connector 124. The ribs 160
provide a friction point for tying the device around an animal's head as it is generally
not possible to use tape as in humans due to the animal's fur.
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The tip 132 of the laryngeal cuff 118 is also provided with an annular sealing bulge 190.
The annular sealing bulge 190 is provided for improved sealing of the tip 132 of the
laryngeal cuff 118 in the upper oesophagus region of the human or animal patient. The
annular sealing bulge is formed of a soft polymeric or other plastics material with a
shore hardness of between 40 and 000 on the A scale. The annular sealing bulge 190
allows for better sealing with a more variable range of upper oesophageal features. In
the embodiment illustrated the annular sealing bulge 190 is larger on the front face
portion of the tip 132 than on the dorsal portion of the tip. The unsymmetrical nature of
the annular sealing bulge 190 means that should the human or animal patient
regurgitate or vomit whilst the airway device is in situ in the human or animal patient
the regurgitate or vomit, if not completely stopped by the annular sealing bulge 190, is
more likely to take the path of least resistance i.e. via the dorsal portion of the tip and
the airway device rather than the front face portion of the tip and thus the airway
device. This is safer for the human or animal patient as this means that it is less likely
for the regurgitate or vomit to enter into the airway of the human or animal patient. In
an alternative, the annular sealing bulge 190 on the front face portion of the tip may be
provided with a inner core formed from a rigid material covered or coated with a soft
polymeric or other plastics material with a Shore hardness of between 40 and 000 on
the A scale.

The airway device 110 is also provided with a concave portion or scallop 196 on the
airway tube 112. The concave portion or scallop 196 is located on the opposite side of
the airway tube 112 to the raised portion 138 around the location of the shoulder 126.
The concave portion of scallop 196 is located at the back of the tongue of the patient in
use. The concave portion or scallop 196 acts to reduce the amount of pressure being
applied to the convex portion of back of the tongue. When pressure is applied to the
convex portion at the back of the tongue, this results in the formation of blue tongue in
patients because the pressure to the tongue constricts blood vessels.

In addition the airway device 110 according to the second embodiment of the present
invention is further provided with an inflatable back cuff 125 and inflation line 127 to
inflate the inflatable back cuff 125. The inflatable back cuff 125 is designed to lay flush
with the profile of the back dorsal portion 120 of the laryngeal cuff 118 when not
inflated, such that the inflatable back cuff 125 does not interfere with the insertion of the
device 110. The inflatable back cuff 125 is provided to give flexibility of fit of the device
in different patients.
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Figures 17 to 24 illustrate a third embodiment of an airway device 210. The airway
device 210 has an airway tube 212 with a first end 214 and a second end 216. The
first end 214 of the airway tube 212 is surrounded by a laryngeal cuff 218. The cuff
218 has a back dorsal portion 220 and a front face portion 222. The front face portion
222 is shaped to form an anatomical fit over the laryngeal inlet of a human or animal
patient. The second end 216 of the airway tube is fitted with a connector 224 such that
the second end 216 of the airway tube 212 can be connected to the relevant gas
supply. The airway device 210 also has a shoulder 226. The shoulder 226 is used to
prevent over-insertion of the airway device 210. The shoulder 226 is located laterally
and substantially perpendicular to the direction of the airflow, and thus the airway tube
212. The shoulder 226 is located just above the neck 228 of the airway device 210
where the laryngeal cuff 218 appears to join the airway tube 212 at the second end
214. The shoulder 226 is used to create a point of contact between the airway device
210 and the faucial pillars located at the back of the patient's mouth. This thus creates
a positive stopping feature that in use prevents the shoulder portion 226 going forward
beyond the faucial pillars of the patient and thus prevents over-insertion of the airway
device 210.

In addition the airway device 210 the shoulder 226 is provided with forward facing
protrusions 293 located on the leading edge thereof. The forward facing protrusions
293 are adapted to locate into anatomical cavities which are present in some species
of animal, after the pharyngeal arches. Dogs for example tend to have a very wide
pharyngeal arch as they are designed to consume large volumes of food very rapidly.
The forward facing protrusions 293 being adapted to fit into the anatomical cavity
region to make the whole airway device 210 fit more securely and not easily by-pass
the pharyngeal arches. It is worth bearing in mind that the pharyngeal arches are
particularly elastic in dogs for example. Cavities 295 are adapted to fit the thin
protruding pharyngeal arches of the patient, if present, without which the shoulders 226
may be able to extend beyond in some species of animal.

The airway device 210 is further provided with a raised portion 238. The raised portion
238 is located on the airway tube 212 above and extending just behind the shoulder
226 towards the second end 216 of the airway tube when in situ in the patient, the
raised portion 238 corresponds to the location of the cavity of the upper mouth arch of
the patient called the palatoglossal arch. The raised portion 238 aids in preventing
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over-insertion of the airway device by being adapted to locate in the cavity of the
palatoglossal arch due to the contouring of the raised portion and provides resistance
on being moved beyond this position. The raised portion 238 is not meant to be in
constant contact with the palatoglossal arch but simply to locate into this cavity to

prevent over-insertion and resist movement of the device when in situ.

The airway device 210 is also further provided with a plurality of ribs 260 near the
second end 216 of the airway tube 212 near to the connector 224. The ribs 260
provide a friction point for tying the device around an animal's head as it is generally
not possible to use tape as in humans due to the animal's fur.

In this embodiment the tip 232 is a blade like tip 297. The blade like tip 297 is curved
on the dorsal portion of the tip 223 and planar on the front face portion of the tip 251.
The blade like tip 297 is used to "flick" or peel the epiglottis of the dog downwards at
the same time as the airway device 210 is inserted in a single action.

The tip 232 of the laryngeal cuff 218 is also provided with an annular sealing bulge 290.
The annular sealing bulge 290 is provided for improved sealing of the tip 232 of the
laryngeal cuff 218 in the upper oesophagus region of the patient. The annular sealing
bulge is formed of a soft polymeric or other plastics material with a shore hardness of
between 40 and 000 on the A scale. The annular sealing bulge 290 allows for better
sealing with a more variable range of upper oesophageal features. The annular
sealing bulge 290 is further provided with a dimpled surface. The dimpled surface
reduces the surface area of the annular sealing bulge 290 that is in contact with the
upper oesophageal features of the patient when in situ in the patent to reduce trauma
resulting from contact between the bulge 290 and such features whilst still creating a
good seal therewith.

The airway device 210 is also provided with a concave portion or scallop 296 on the
airway tube 212. The concave portion or scallop 296 is located on the opposite side of
the airway tube 212 to the raised portion 238 around the location of the shoulder 226.
The concave portion of scallop 296 is located at the back of the tongue of the human or
animal patient in use. The concave portion or scallop 296 acts to reduce the amount of
pressure being applied to the convex portion of back of the tongue. When pressure is
applied to the convex portion at the back of the tongue, this results in the formation of
blue tongue in patients because the pressure to the tongue constricts blood vessels.



WO 2013/110954 PCT/GB2013/050180

11

In addition the airway device 210 according to the third embodiment of the present
invention is further provided with an inflatable back cuff 225 and inflation line 227 to
inflate the inflatable back cuff 225. The inflatable back cuff 225 is designed to lay flush
with profile of the back dorsal portion 220 of the laryngeal cuff 218 when not inflated,
and this does not interfere with the insertion of the device 210. The inflatable back cuff
225 is provided to give flexibility of fit of the device in different patients.

Furthermore the airway device 210 is provided with an oesophageal gastric channel
280.

Finally in this embodiment a membrane 240 with a plurality of apertures has been
provided. The membrane 240 is provided to prevent the epiglottis of the patient from
occluding the airway if the epiglottis should become downfolded.

Figures 25 to 32 illustrate a fourth an embodiment of the airway device 310. The
airway device 310 has an airway tube 312 with a first end 314 and a second end 316.
The first end 314 of the airway tube 312 is surrounded by a laryngeal cuff 318. The
cuff 318 has a back dorsal portion 320 and a front face portion 322. The front face
portion 322 is shaped to form an anatomical fit over the laryngeal inlet of a patient. The
second end 316 of the airway tube is fitted with a connector (not shown) such that the
second end 316 of the airway tube 312 can be connected to the relevant gas supply.
The airway device 310 also has a shoulder 326. The shoulder 326 is used to prevent
over-insertion of the airway device 310. The shoulder 326 is located laterally and
substantially perpendicular to the direction of the airflow, and thus the airway tube 312.
The shoulder 326 is located just above the neck 328 of the airway device 310 where
the laryngeal cuff 318 appears to join the airway tube 312 at the second end 314. The
shoulder 326 is used to create a point of contact between the airway device 310 and
the faucial pillars located at the back of the patient's mouth. This thus creates a
positive stopping feature that in use prevents the shoulder portion 326 going forward
beyond the faucial pillars of the patient and thus prevents over-insertion of the airway
device 310.

The airway device 310 is further provided with a raised portion 338. The raised portion
338 is located on the airway tube 312 above and extending just behind the shoulder
326 towards the second end 316 of the airway tube, when in situ in the patient, the
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raised portion 338 corresponds to the location of the cavity of the upper mouth arch of
the patient called the palatoglossal arch. The raised portion 338 aids in preventing
over-insertion of the airway device by being adapted to locate in the cavity of the
palatoglossal arch due to the contouring of the raised portion and provides resistance
on being moved beyond this position. The raised portion 338 is not meant to be in
constant contact with the palatoglossal arch but simply to locate into this cavity to

prevent over-insertion and resist movement of the device when in situ.

In order to further discourage over-insertion, the tip 332 of the laryngeal cuff 318 is
angled upwards away from the horizontal plane of the laryngeal cuff 318. The tip 332
may be angled from 5° to 80°. The angle of the tip 332 has the effect of increasing the
surface area of the tip 332. The tip 332 engages to seal with the top of the
oesophagus of the patient when the airway device 310 is correctly inserted. The larger
tip 332 surface area creates some resistance with the top of the oesophagus during
insertion which would be felt by the clinician during insertion to determine that the
airway 310 device has been correctly inserted. The tip is formed from materials of two
different hardnesses. A soft material is used for the front face portion of the tip 334 and
a harder material is used for the rear dorsal portion of the tip 336. This results in a tip
which has strength to prevent the tip folding over on itself and soft to prevent damage
to the oesophagus upon contact.

The tip 332 of the laryngeal cuff 318 is also provided with an annular sealing bulge 390.
The annular sealing bulge 390 is provided for improved sealing of the tip 332 of the
laryngeal cuff 318 in the upper oesophagus region of the patient. The annular sealing
bulge is formed of a soft polymeric or other plastics material with a shore hardness of
between 40 and 000 on the A scale. The annular sealing bulge 390 allows for better
sealing with a more variable range of upper oesophageal features.

The airway device 310 is also provided with a concave portion or scallop 396 on the
airway tube 312. The concave portion or scallop 396 is located on the opposite side of
the airway tube 312 to the raised portion 338 around the location of the shoulder 326.
The concave portion of scallop 396 is located at the back of the tongue of the patient in
use. The concave portion or scallop 396 acts to reduce the amount of pressure being
applied to the convex portion of back of the tongue. When pressure is applied to the
convex portion at the back of the tongue, this results in the formation of blue tongue in
patients because the pressure to the tongue constricts blood vessels.
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In addition the airway device 310 is further provided with an inflatable back and neck
cuff 325 and inflation line (not shown) to inflate the inflatable back and neck cuff 325.
The inflatable back and neck cuff 325 is designed to lay flush with profile of the back
dorsal portion 320 of the laryngeal cuff 318 when not inflated, and this does not
interfere with the insertion of the device 310. The inflatable back and neck cuff 325 is
provided to give flexibility of fit of the device in different patients. The inflatable back
and neck cuff 325 when inflated is adapted to expand to fit into the large void area in
horses for example which would otherwise might lead to a reduced seal of the
laryngeal cuff around the laryngeal inlet of the patient.

Furthermore the distal opening of the cuff 318 is provided with a bracket 311 to provide
strength to the tip 332 of the device 310 and to prevent downfolding of the patient’s
epiglottis into the opening of the cuff and blocking the air flow.

The airway tube 312 is designed in two portions 329 and 330 such that the device 310
can be split into two portions to fit into standard sized autoclaves for sterilization

between uses.

The airway device 310 is further provided with an epiglottic membrane rest 340
provided with a plurality of apertures. The epiglottic membrane rest 340 is adapted to
prevent the epiglottis of the patient from occluding the airway if the epiglottis should
become downfolded.

Figures 33 to 40 illustrate a fifth an embodiment of the airway device 410. The airway
device 410 has an airway tube 412 with a first end 414 and a second end 416. The
first end 414 of the airway tube 412 is surrounded by a laryngeal cuff 418. The cuff
418 has a back dorsal portion 420 and a front face portion 422. The front face portion
422 is shaped to form an anatomical fit over the laryngeal inlet of a patient. The
second end 416 of the airway tube is fitted with a connector (not shown) such that the
second end 416 of the airway tube 412 can be connected to the relevant gas supply.
The airway device 410 also has a shoulder 426. The shoulder 426 is used to prevent
over-insertion of the airway device 410. The shoulder 426 is located laterally and
substantially perpendicular to the direction of the airflow, and thus the airway tube 412.
The shoulder 426 is located just above the neck 428 of the airway device 410 where
the laryngeal cuff 418 appears to join the airway tube 412 at the second end 414. The
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shoulder 426 is used to create a point of contact between the airway device 410 and
the faucial pillars located at the back of the patient's mouth. This thus creates a
positive stopping feature that in use prevents the shoulder portion 426 going forward
beyond the faucial pillars of the patient and thus prevents over-insertion of the airway
device 410.

The airway device 410 is further provided with a raised portion 438. The raised portion
438 is located on the airway tube 412 above and extending just behind the shoulder
426 towards the second end 416 of the airway tube, when in situ in the patient, the
raised portion 438 corresponds to the location of the cavity of the upper mouth arch of
the patient called the palatoglossal arch. The raised portion 438 aids in preventing
over-insertion of the airway device by being adapted to locate in the cavity of the
palatoglossal arch due to the contouring of the raised portion and provides resistance
on being moved beyond this position. The raised portion 438 is not meant to be in
constant contact with the palatoglossal arch but simply to locate into this cavity to

prevent over-insertion and resist movement of the device when in situ.

In order to further discourage over-insertion, the tip 432 of the laryngeal cuff 418 is
angled upwards away from the horizontal plane of the laryngeal cuff 418. The tip 432
may be angled from 5° to 80°. The angle of the tip 432 has the effect of increasing the
surface area of the tip 432. The tip 432 engages to seal with the top of the
oesophagus of the patient when the airway device 410 is correctly inserted. The larger
tip 432 surface area creates some resistance with the top of the oesophagus during
insertion which would be felt by the clinician during insertion to determine that the
airway 410 device has been correctly inserted. The tip is formed from materials of two
different hardnesses. A soft material is used for the front face portion of the tip 434 and
a harder material is used for the rear dorsal portion of the tip 436. This results in a tip
which has strength to prevent the tip folding over on itself and soft to prevent damage
to the oesophagus upon contact.

The tip 432 of the laryngeal cuff 418 is also provided with an annular sealing bulge 490.
The annular sealing bulge 490 is provided for improved sealing of the tip 432 of the
laryngeal cuff 418 in the upper oesophagus region of the patient. The annular sealing
bulge is formed of a soft polymeric or other plastics material with a shore hardness of
between 40 and 000 on the A scale. The annular sealing bulge 490 allows for better
sealing with a more variable range of upper oesophageal features.
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The airway device 410 is also provided with a concave portion or scallop 496 on the
airway tube 412. The concave portion or scallop 496 is located on the opposite side of
the airway tube 412 to the raised portion 438 around the location of the shoulder 426.
The concave portion of scallop 496 is located at the back of the tongue of the patient in
use. The concave portion or scallop 496 acts to reduce the amount of pressure being
applied to the convex portion of back of the tongue. When pressure is applied to the
convex portion at the back of the tongue, this results in the formation of blue tongue in
patients because the pressure to the tongue constricts blood vessels.

In addition the airway device 410 is further provided with an inflatable back and neck
cuff 425 and inflation line (not shown) to inflate the inflatable back and neck cuff 425.
The inflatable back and neck cuff 425 is designed to lay flush with profile of the back
dorsal portion 420 of the laryngeal cuff 418 when not inflated, and this does not
interfere with the insertion of the device 410. The inflatable back and neck cuff 425 is
provided to give flexibility of fit of the device in different patients. The inflatable back
and neck cuff 425 when inflated is adapted to expand to fit into the large void area in
horses for example which would otherwise lead to a reduced seal of the laryngeal cuff
around the laryngeal inlet of the patient.

Furthermore the distal opening of the cuff 418 is provided with a series of brackets 411,
413, 415 to provide strength to the tip 432 of the device 410 and to prevent
downfolding of the patient’s epiglottis into the opening of the cuff and blocking the air

flow.

The airway tube 412 is designed in two portions 429 and 430 such that the device 410
can be split into two portions to fit into standard sized autoclaves for sterilization

between uses.

The airway device 410 is further provided with an epiglottic membrane rest 440
provided with a plurality of apertures. The epiglottic membrane rest 440 is adapted to
prevent the epiglottis of the patient from occluding the airway if the epiglottis should
become downfolded.

Figures 41 to 48 illustrate a sixth an embodiment of the airway device 510. The airway
device 510 has an airway tube 512 with a first end 514 and a second end 516. The



WO 2013/110954 PCT/GB2013/050180

16

first end 514 of the airway tube 512 is surrounded by a laryngeal cuff 518. The cuff
518 has a back dorsal portion 520 and a front face portion 522. The front face portion
522 is shaped to form an anatomical fit over the laryngeal inlet of a patient. The
second end 516 of the airway tube is fitted with a connector (not shown) such that the
second end 516 of the airway tube 512 can be connected to the relevant gas supply.
The airway device 510 also has a shoulder 526. The shoulder 526 is used to prevent
over-insertion of the airway device 510. The shoulder 526 is located laterally and
substantially perpendicular to the direction of the airflow, and thus the airway tube 512.
The shoulder 526 is located just above the neck 528 of the airway device 510 where
the laryngeal cuff 518 appears to join the airway tube 512 at the second end 514. The
shoulder 526 is used to create a point of contact between the airway device 510 and
the faucial pillars located at the back of the patient's mouth. This thus creates a
positive stopping feature that in use prevents the shoulder portion 526 going forward
beyond the faucial pillars of the patient and thus prevents over-insertion of the airway
device 510.

The airway device 510 is further provided with a raised portion 538. The raised portion
538 is located on the airway tube 512 above and extending just behind the shoulder
526 towards the second end 516 of the airway tube, when in situ in the horse, the
raised portion 538 corresponds to the location of the cavity of the upper mouth arch of
the patient called the palatoglossal arch. The raised portion 538 aids in preventing
over-insertion of the airway device by being adapted to locate in the cavity of the
palatoglossal arch due to the contouring of the raised portion and provides resistance
on being moved beyond this position. The raised portion 538 is not meant to be in
constant contact with the palatoglossal arch but simply to locate into this cavity to

prevent over-insertion and resist movement of the device when in situ.

In order to further discourage over-insertion, the tip 532 of the laryngeal cuff 518 is
angled upwards away from the horizontal plane of the laryngeal cuff 518. The tip 532
may be angled from 5° to 80°. The angle of the tip 532 has the effect of increasing the
surface area of the tip 532. The tip 532 engages to seal with the top of the
oesophagus of the patient when the airway device 510 is correctly inserted. The larger
tip 532 surface area creates some resistance with the top of the oesophagus during
insertion which would be felt by the clinician during insertion to determine that the
airway 510 device has been correctly inserted. The tip is formed from materials of two
different hardnesses. A soft material is used for the front face portion of the tip 534 and
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a harder material is used for the rear dorsal portion of the tip 536. This results in a tip
which has strength to prevent the tip folding over on itself and soft to prevent damage
to the oesophagus upon contact.

The tip 532 of the laryngeal cuff 518 is also provided with an annular sealing bulge 590.
The annular sealing bulge 590 is provided for improved sealing of the tip 532 of the
laryngeal cuff 518 in the upper oesophagus region of the patient. The annular sealing
bulge is formed of a soft polymeric or other plastics material with a shore hardness of
between 40 and 000 on the A scale. The annular sealing bulge 590 allows for better
sealing with a more variable range of upper oesophageal features.

The airway device 510 is also provided with a concave portion or scallop 596 on the
airway tube 512. The concave portion or scallop 596 is located on the opposite side of
the airway tube 512 to the raised portion 538 around the location of the shoulder 526.
The concave portion of scallop 596 is located at the back of the tongue of the patient in
use. The concave portion or scallop 596 acts to reduce the amount of pressure being
applied to the convex portion of back of the tongue. When pressure is applied to the
convex portion at the back of the tongue, this results in the formation of blue tongue in
patients because the pressure to the tongue constricts blood vessels.

In addition the airway device 510 is further provided with an inflatable back and neck
cuff 525 and inflation line (not shown) to inflate the inflatable back and neck cuff 525.
The inflatable back and neck cuff 525 is designed to lay flush with profile of the back
dorsal portion 520 of the laryngeal cuff 518 when not inflated, and this does not
interfere with the insertion of the device 510. The inflatable back and neck cuff 525 is
provided to give flexibility of fit of the device in different patients. The inflatable back
and neck cuff 525 when inflated is adapted to expand to fit into the large void area in
horses for example which would otherwise lead to a reduced seal of the laryngeal cuff
around the laryngeal inlet of the patient.

Furthermore the distal opening of the cuff 518 is provided with a bracket 511 to provide
strength to the tip 532 of the device 510 and to prevent downfolding of the horse
epiglottis into the opening of the cuff and blocking the air flow.
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The airway tube 512 is designed in two portions 529 and 530 such that the device 510
can be split into two portions to fit into standard sized autoclaves for sterilization

between uses.
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Claims

1. An airway device for human or animal use, the device includes an airway tube
having a first end and a second end, the first end of the airway tube is surrounded by a
laryngeal cuff, the laryngeal cuff includes a back dorsal portion, a front face portion and
a tip portion, the front face portion of the laryngeal cuff is shaped to form an anatomical
fit over the laryngeal inlet of a human or animal patient, and to form a seal with the
laryngeal inlet of the patient, wherein the tip portion includes an annular sealing bulge.

2. An airway device as claimed in Claim 1 where the annular sealing bulge is
configured to wedge into upper oesophagus region of the human or animal patient.

3. An airway device as claimed in Claim 1 or Claim 2 wherein the annular sealing
bulge is provided for improved sealing of the tip of the laryngeal cuff in the upper
oesophageal region of the human or animal patient.

4. An airway device as claimed in any preceding claim wherein the annular sealing

bulge is formed from a soft polymeric or other plastics material.

5. An airway device as claimed in Claim 4 wherein the annular sealing bulge is
formed from a soft polymeric or other plastics material with a Shore hardness of
between 40 and 000 on the A scale.

6. An airway device as claimed in any preceding claim wherein the annular sealing

bulge is provided with a contoured surface.

7. An airway device as claimed in Claim 6 wherein the contoured surface reduces
the surface areas of the annular sealing bulge that is in contact with the upper
oesophageal features of the patient when in situ in the patient to reduce trauma
resulting from contact between the bulge and such features whilst still creating a good
seal therewith.

8. An airway device as claimed in Claim 6 wherein the contoured surface is a
dimpled surface.
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9. An airway device as claimed in Claim 6 wherein the contoured surface is a
pimpled surface.

10.  An airway device as claimed in Claim 6 wherein the contoured surface is
provided with a series of ridges.

11.  An airway device as claimed in Claim 6 wherein the contoured surface is
provided with a series of indentations.

12.  An airway device as claimed in Claim 6 wherein the contoured surface is
provided with a series of valleys.

13.  An airway device as claimed in Claim 6 wherein the contoured surface is
provided with a series of protrusions.

14. An airway device as claimed in any preceding claims where the annular sealing
bulge is larger on the front face portion of the tip than on the dorsal portion of the tip.

15. An airway device as claimed in Claim 14 where the annular sealing bulge on
the front face portion of the tip is provided with a inner core formed from a rigid material
covered or coated with a soft polymeric or other plastics material with a Shore
hardness of between 40 and 000 on the A scale.

16. An airway device substantially as hereinbefore described with reference to and
as illustrated in any combination of the accompanying figures.



