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DESCRIPTION

Field of the Invention

[0001] 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.

Background to the Invention

[0002] 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.

[0003] 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.

[0004] 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 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
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anatomical parameters can vary significantly not only between species but also within a
species type, such as in the case of dogs.

[0005] 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.

[0006] 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.

[0007] US2010126512 (NASIR) describes an airway device for human or animal use
comprising an airway tube having a distal end and a proximal end, the distal end of which is
surrounded by a laryngeal cuff, adapted to fit anatomically over the laryngeal structure of a
patient, wherein the device optionally further comprises a buccal cavity stabiliser located on or
around the airway tube between the laryngeal cuff and the proximal end of the tube, said
buccal cavity stabiliser being adapted to nest with the anterior aspect of the patient's tongue,
the size, shape and configuration of the buccal stabiliser being adapted to prevent rotational or
side-to-side movement of the airway device in use.

Summary of the Invention

[0008] 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, wherein 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 against the laryngeal inlet of the patient, wherein the device further
includes a shoulder, the shoulder extends laterally from the airway tube, the shoulder having a
leading face (30) extending + 15° from perpendicular to the direction of airflow and thus the
airway tube, the leading face being adapted to contact the faucial pillars of the human or
animal patient to prevent over-insertion of the device in use. This is particularly advantageous
as an airway device is provided which has a positive stop mechanism in the form of the
shoulder which is either formed integrally with or separate from the device and which assists in
preventing over insertion of the airway device beyond the desired location.
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[0009] 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. In this alternative an airway device is
provided which has a stop mechanism in the form of the shoulder which is either formed
integrally with or separate from the device and which assists in preventing over insertion of the
airway device beyond the laryngeal inlet of the patient. Insertion of the airway device beyond
the laryngeal inlet of the patient could result in serious trauma to both the trachea and to the
vocal chords. Preferably the shoulder is larger in width than the width of the laryngeal cuff.

[0010] Also described herein is an airway device for insertion into the trachea or bronchi of a
human or animal patient including an airway tube having a first end and a second end, a cuff
located at or near the first end of the airway tube, the cuff is adapted to engage the wall of the
trachea or bronchi in use. For devices such as endotracheal tubes the shoulders could be
used to aid the identification of when the device has reached a maximum insertion length.
Preferably the shoulder is larger in width than the width of the cuff.

[0011] As well as preventing over insertion of the device the shoulder stop mechanism rests
directly in contact with or in very close proximity to the faucial pillars which also assists in both
minimising rotational movement of the device and the amount of horizontal and vertical
movement of the device when in situ. It is the location and extent of the lateral width of the
shoulder relative to the amount of anatomical space there is around the faucial pillars of a
patient that combines to significantly restrict the ability to move the device once in situ and
prevents accidental displacement of the device within the patient which may compromise the
seal. The shoulder is configured to make contact with the faucial pillars of a human or animal
patient to prevent over-insertion of the device in use. In creating contact with the faucial pillars
a positive stopping feature is created which the shoulder cannot move beyond to provide a
device which in reasonable terms stops any over insertion as the device simply will not move
beyond the desired location in the patient.

[0012] The shoulder may be integral with the airway tube or in the alternative it may be
detachably attached to the airway tube. In the case of an integral shoulder this will be more
appropriate in the creation of new devices whereas the detachable shoulder may be more
appropriate to retro-fit to existing devices or simply added onto existing devices in problem
patient situations, but also removable in the event that the patient has very different internal
sizing to that which would be expected. The present invention therefore not only includes
airway devices which have been provided with a shoulder, but also shoulders which are
retrofittable to existing airway devices.

[0013] In one alternative the shoulder is formed from a material with a Shore hardness of 80 or
less on the A scale, more preferably 40 or less on the A scale, even more preferably 20 or less
of the A scale, yet more preferably 10 or less on the A scale, most preferably 0 or less on the A
scale. The shoulder may have a Shore hardness between and including 80 to 000 on the A
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scale, more preferably between and including 40 to 000 on the A scale, still more preferably
between and including 20 to 000 on the A scale, yet more preferably 10 to 000 on the A scale.
It is important to provide devices with a harder shoulder for use in horses, for example, which
are much larger and stronger animals than dogs, cats and rabbits. If a soft material is used in a
device for a horse then the airway tube is more likely to kink along with other elements of the
airway device which will result in the airway being occluded. A harder material is also important
to use in larger animals, such as horses, because the length of the device is very large versus
other species. This is because the distance between the mouth opening and the laryngeal and
oesophageal inlets is much greater than that in many other species, in part because the animal
is much larger. The problem is that when the airway device is scaled up to a size which would
be appropriate for use in a horse, for example, the device is more prone to flex and kink, which
might result in occlusion of the airway tube, if it were made out of the same soft material used
for smaller species. Therefore harder materials need to be used for both the shoulder and the
airway tube to give stronger resistance to kinking of the device to reduce the chance that the
airway will become blocked and cut off the airflow.

[0014] In an alternative the shoulder may include a hard core with a softer external covering or
skin. In this alternative the hard core may be of a Shore hardness between 40 and 90 on the A
scale and the softer external covering may be of a Shore hardness between 000 and 40 on the
A scale.

[0015] The shoulder may be formed from a solid material which has a uniform density
throughout the shoulder. In an alternative the shoulder may be hollow, in this alternative the
shoulder may have either a flexible or rigid shell, wherein the shoulder has a flexible shell the
shoulder may be pre-filled with air or any other suitable fluid. In a further alternative the shell of
the shoulder may be pre-filled with a gel or a foam.

[0016] In an alternative the shoulder includes an inflatable region. The inflatable region may
just be a part of the shoulder or in the alternative may be the full extent of the shoulder.

[0017] In a further alternative the shoulder includes a rib or fin. In yet another alternative the
shoulder includes a plurality of ribs or fins. In this alternative the shoulder is preferably formed
from a material with a Shore hardness of 80 or less on the A scale, preferably 40 or less on the
A scale, more preferably 20 or less on the A scale, even more preferably 10 or less of the A
scale, most preferably 0 or less on the A scale. The shoulder may have a Shore hardness
between and including 80 to 000 on the A scale preferably 40 to 000 on the A scale, more
preferably between and including 20 to 000 on the A scale, still more preferably between and
including 10 to 000 on the A scale. Whether the shoulder is formed from a soft material, a hard
core with a covering of a soft material, an inflatable region, a rib or fin or a plurality of ribs or
fins the shoulder should be soft so as to minimise any trauma to surrounding tissues upon
insertion of the device, in particular to the faucial pillars and surrounding tissues. The width of
shoulder has to be greater than the width of the faucial pillars but less than the internal width of
the back of the mouth to create a definite stop feature, permit the device to be inserted into
correct position, and not rub against the inside of the mouth which may cause irritation during
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use. In addition this shoulder should be shaped ideally as close to being perpendicular to the
direction of the airway tube so as to maximise the resistance for the shoulder to bypass the
elasticity of the faucial pillar tissues. The angle of the leading face of the shoulder is preferably
+15° to perpendicular to the airway tube. The formation of the shoulder from a soft or inflatable
material is designed to reduce any possible trauma that could be caused when the shoulder of
the airway device comes into sudden contact with the faucial pillars to provide the feature of
the positive stop.

[0018] Upon insertion of the airway device the shoulder will eventually impact against the
faucial pillars and will naturally bounce back and will rest away from being in direct contact with
the faucial pillar structures thus not causing any trauma. A slight vertical angling of the leading
edge of the shoulder in some embodiments will ensure to minimise possible surface contact
area and avoid traumatisation of the faucial pillar structures.

[0019] The shoulder is adapted to create a positive stop at the faucial pillars of the human or
animal patient by being sized significantly larger than the distance between the faucial pillars.
Some of the prior art devices have a buccal cavity stabilizer, this feature, however, does not
create a positive stop as the buccal cavity stablizer is only slightly larger than the faucial pillars.
Furthermore, the gradual smooth contouring of the buccal cavity stabilizer in the prior art
devices actually acts to stretch out the distance between the elastic tissues of the faucial
pillars. This stretching of the faucial pillars results in over insertion of the device and can lead
to the trauma described above. Thus the shoulder is preferably not only wider than the faucial
pillar but also that the leading face or edge of the shoulder is substantially perpendicular to the
airway tube and thus substantially parallel with the contact surface of the faucial pillar to create
a positive stop.

[0020] In addition for certain species the shoulder may be provided with forward facing
protrusions. The forward facing protrusions would be located on the leading face of the
shoulder. The forward facing protrusions would be configured to locate into anatomical cavities
which are present in dogs, for example, after the pharyngeal arches. In general most breeds of
dogs have a very wide pharyngeal arch as the dogs are designed to consume large volumes of
food very rapidly. The fact that the pharyngeal arch is much wider in dogs than that of other
species may result in the airway device not fitting as tightly with the pharyngeal arch as might
be desired in practice and thus to minimise any risk of the shoulder passing beyond the
desired located the shoulder may be provided with the described forward facing protrusions.
The forward facing protrusions being adapted to fit into the anatomical cavity region to make
the whole airway device 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. The forward
facing protrusions furthermore preferably result in the formation of a forward facing
indentations or cavities. The cavities are preferably U or V shaped and are adapted to fit the
thin protruding pharyngeal arches of a dog for example. Most preferably the U or V shaped
cavities interengage with the pharyngeal arches to retain the device in position.

[0021] The shoulder ensures that small cuffs on airway devices will stay in position correctly
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within the larynx of the patient and not go beyond the desired position which otherwise would
cause damage to the patient. The shoulder acts much more positively to locate the correct in
situ position of the device than only using the tip of the laryngeal mask cuff to judge the amount
of insertion and to stop over insertion, as in some species the oesophagus structures can be
more elastic in nature than others and can therefore continue to yield. This yielding allows the
device to keep progressing forward and beyond the ideal sealing position for effective use of
the airway device.

[0022] Another advantage of the shoulder is that it acts to resist rotation of the airway device
as it sits more positively on the tongue region located at the back of the mouth. This gives
more resistance to rotation as the volume within the back of the mouth becomes constrained.
The use of an optional flared region from the shoulder back towards the tubular section of the
airway tube to create a shield type form could be also used to increase surface contact with the
face of the tongue to slightly increase resistance against airway device rotation. The flaring is
not a requisite to the dead stop feature of the shoulder working but offers a more effective
resistance to movement using a different portion of the mouth of the patient.

[0023] It is worth noting that for the shoulder to be effective this feature need not be made
from a "soft" material i.e. Shore hardness of 80 or less on the A scale. The shoulder may in the
alternative be made from a very hard rigid material such as a very hard rigid plastics material.
When the shoulder is made from a very hard rigid plastics material the shoulder will still
prevent the airway device from being inserted too far into the human or animal patient and
assist in preventing unwanted rotation of the airway device. However, if a very hard rigid
plastics materials is used, some trauma may result where the hard rigid plastics material
comes into contact with the patient. Thus a softer material is preferred, but that is not to say
that hard materials are not effective. If a hard plastics material is used it may optionally be
covered in a soft material.

[0024] Preferably the shoulder additionally includes one or more suction channels. The suction
channels are provided to assist the removal of fluids which may build up at the back of the
mouth. The airway device may also be provided with an oesophageal gastric channel. The
suction channels may be integral with or separate from the oesophageal gastric channel if one
is provided. In a further alternative the airway device may simply be provided with an
oesophageal gastric channel.

[0025] Preferably there is provided a raised portion on the back dorsal portion of the airway
tube. Preferably the raised portion is adapted to contact the palatoglossal arch of the human or
animal patient in use. The raised portion is preferably a soft region on the airway tube distal to
the cuff, above the shoulder, adapted to face towards and to be located within the cavity of the
upper mouth arch (palatoglossal arch) in use. This raised portion offers two major benefits; the
first is that its height and front region will collide with the upper arch region of the patient if the
clinician attempts to over insert the device. Also if the device is twisted at the connector end of
the device for example, the sides of raised portion will collide with the sides of the upper arch
cavity on the patient such that it very rapidly reaches a point which restricts any further



DK/EP 2585153 T3

rotational movement and therefore will keep the device secure from rotation and will not result
in the airway device becoming dislodged from the optimal sealing position on the patient
airway. The raised portion also significantly restricts any upward and downward leveraging
movement and sideways or lateral movement of the airway device thus it significantly
constrains the device so that it stays in the correct position once correctly inserted and for the
duration of clinical use.

[0026] The raised portion can be narrowed to ensure in some species it bypasses any contact
which might occur with the teeth of the patient.

[0027] When the raised portion includes a bulge it is preferably formed from a material with a
Shore hardness of 80 or less on the A scale, more preferably formed from a material with a
Shore hardness of 40 or less on the A scale, even more preferably 20 or less on the A scale,
yet more preferably 10 or less of the A scale, most preferably 0 or less on the A scale. The
raised portion may have a Shore hardness between and including 80 to 000 on the A scale,
more preferably between and including 40 to 000 on the A scale, still more preferably between
and including 20 to 000 on the A scale, yet more preferably 10 to 000 on the A scale. It is
important to provide devices with a harder raised portion for use in horses, for example, which
are much larger and stronger animals than dogs, cats and rabbits. If a soft material is used in a
device for a horse then it is more likely to kink which will result in the airway being occluded. A
harder material is also important to use in larger horses, because the length of the device is
very large versus other species. This is because the distance between the mouth opening and
the laryngeal and oesophageal inlets is much greater than that in many other species, in part
because the animal is much larger. The problem is that when the airway device is scaled up to
a size which would be appropriate for use in a horse, for example, the device is more prone to
flex and kink, which might result in occlusion of the airway tube, if it were made out of the same
soft material used for smaller species. Therefore harder materials need to be used for both the
raised portion and the airway tube to give stronger resistance to kinking of the device to reduce
the chance that the airway will become blocked and cut-off the airflow.

[0028] In an alternative the raised portion may include a hard core with a softer external
covering or skin. In this alternative the hard core may be of a Shore hardness between 40 and
90 on the A scale and the softer external covering may be of a Shore hardness between 000
and 40 on the A scale.

[0029] In addition or in the alternative when the raised portion includes a plurality of ribs or fins
they are preferably formed from a material with a Shore hardness of 80 or less on the A scale,
preferably 40 or less on the A scale, more preferably 20 or less on the A scale, even more
preferably 10 or less of the A scale, most preferably 0 or less on the A scale. The raised
portion may have a Shore hardness between and including 80 to 000 on the A scale preferably
40 to 000 on the A scale, more preferably between and including 20 to 000 on the A scale, still
more preferably between and including 10 to 000 on the A scale.

[0030] The raised portion can be constructed from a number of configurations: for example
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and not restricted to, solid soft material ranging from Shore hardness 000 to 80 on the A scale
or from the use of a series of webs or rib type configuration following the same form of similar
hardness or up to Shore hardness 80 on the A scale or from the provision of an inner core
made from a harder material with a Shore hardness of 80 to 000 on the A scale and an outer
covering or skin made from a softer material with a Shore hardness of 40 to 000 on the A
scale. This raised portion both alone and in conjunction with the shoulder significantly limits
rotational, sideways, lateral and leverage movement of the device and significantly secures the
airway device from being over inserted, and rotated or leveraged out of optimal sealing
locations. Further in addition or in the alternative the raised portion may include an inflatable
region. The inflatable region may just be a part of the raised portion or in the alternative may
be the full extend of the raised portion.

[0031] The raised portion may be formed from a solid material which has a uniform density
throughout the raised portion. In an alternative the raised portion may be hollow, in this
alternative the raised portion may have either a flexible or rigid shell, when the raised portion
has a flexible shell the raised portion may be pre-filled with air or any other suitable fluid. In a
further alternative the shell of the raised portion may be pre-filled with a gel or a foam.

[0032] These improvements increase the safety of use for both experienced and novice users
of airway devices by significantly reducing the potential hazards associated with inserting
blindly various forms of airway devices into patients. These improvements provide for a device
which is tailored to fit into the anatomical architecture and that the device will be correctly
inserted and will not twist or flick out of position once inserted.

[0033] It should be made clear that the features of the shoulder portion and the raised portion
are generally shown as both being present in all of the drawings it is not essential to the
invention that that airway device should have the raised portion, and the airway device may
just have the feature of the shoulder. The raised portion is not essential to the working of the
shoulder and simply provides additional security.

[0034] It should be noted that the airway device, including the cuff, shoulder and raised portion
(where present) are preferably formed from a polymeric or other plastics material. Such
polymeric materials are intended to cover thermo-set rubbers, such as silicone, natural
rubbers, neoprene and polyurethanes.

[0035] In the alternative described above wherein the first end of the airway tube is
surrounded by a laryngeal cuff, in one alternative the laryngeal cuff has a tip, the tip being
angled towards the back dorsal portion of the laryngeal cuff. Preferably the tip is angled
between and including 5° to 80° from the horizontal plane of the laryngeal cuff. This angling
has the effect of increasing the surface area of the tip as more of it engages with the
oesophagus thus this creates a rapid rate of engagement and seal with the oesophagus and
therefore another form of resisting over insertion of the airway device as would be the case if
the tip were narrow and straighter. The tip may have a back dorsal portion and a front face
portion, the back dorsal portion being predominately formed from a harder material than the
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front face portion so as to give the tip strength against folding on itself and the very soft
underside significantly reduces the possibility of damage to the oesophagus.

[0036] In a further alternative wherein the first end of the airway tube is surrounded by a
laryngeal cuff, in one alternative the laryngeal cuff has a tip, wherein the tip includes an
annular flange sealing portion which may include a plurality of annular flange sealing portions,
wherein the annular flange sealing portion is adapted to wedge into upper oesophagus region
of the human or animal patient. The annular flange sealing portions are provided for improved
sealing of the tip of the laryngeal cuff in the upper oesophagus region of the human or animal
patient. The annular flange sealing portions are preferably formed from a soft polymeric or
other plastics material with a Shore hardness of between 40 and 000 on the A scale. The
annular flange sealing portions allow for better sealing with a more variable range of upper
oesophageal anatomical features.

[0037] In yet a further alternative wherein the first end of the airway tube is surrounded by a
laryngeal cuff, in one alternative the laryngeal cuff has a tip, wherein the tip portion is blade
shaped for manipulation of the epiglottis of the patient. The tip portion may have a contoured
surface on the back dorsal portion of the cuff and a substantially flat surface on the front face
portion of the cuff. This particular shape arrangement allows for the clinician to peel back the
epiglottis of the human or animal patient at the same time as the airway device is being
inserted in a single action. It is necessary to move the epiglottis in animals such a dogs prior to
or as the airway device is being inserted, which have very large and floppy epiglottis compared
to some other species, to assist in preventing downfolding which would result in occlusion of
the airway and thus the air flow to the patient. The tip portion in one alternative may be
contoured in the same way as the dorsal portion of the cuff, or in the alternative may be further
contoured so that the depth of the tip is reduced substantially so that it feathers out to the
blade like tip.

[0038] In a further alternative the airway tube is provided with a concave portion. Preferably
the concave portion is in use adapted to contact the convex portion of the back of the tongue
of the human or animal patient. When pressure is applied to the tongue it can result in
constriction of the blood vessels in the tongue, which results in a condition know as blue
tongue. In order to relieve any pressure which might otherwise be placed on the back of the
tongue a concave portion may be provided so that pressure is not applied in that region. The
concave portion in one alternative may be a single concave region, or in the alternative may be
a plurality of concave regions which may result from a series of depressions or dimples or in
the alternative from a series of bumps or protrusions. Further in the alternative the concave
portion may be a plurality of concave regions formed from a series of corrugations or grooves
running horizontally or vertically along the underside of the device, or further in the alternative
be formed from a series of concentric rings. The concave portion not only acts to relieve
pressure, but also lends stability to the location of the device when in situ in the human or
animal patient.

[0039] In a further alternative the first end of the airway tube includes a perforated plate or
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mesh which is adapted to prevent the epiglottis of a human or animal patient down folding into
the airway tube in use. There is still the concern of epiglottis down folding into the airway tube
which would result in a blocking of the flow of gases to and from the patient. One way to
increase safety is to apply a mesh or a perforated plate between the upper and lower regions
of the laryngeal cuff so that the mesh or perforated plate sits below the surface used for
sealing but high enough to inhibit occlusion of airflow by the epiglottis down folding into the
airway tube.

[0040] In a further alternative to prevent downfolding of the epiglottis and occlusion of the
airway a bracket, or plurality of brackets may be provided which extend part or full way across
the opening of the cuff either from the distal end opening, the proximal end opening or both.
The bracket(s) not only prevent occlusion of the airway but also provide strength to the cuff.
The bracket(s) may in one alternative extend from the proximal end opening, in another
alternative from the distal end opening, in another alternative the bracket(s) may extend across
the full length of the opening. The bracket(s) may simply extend across the opening, or in the
alternative may be the full height of the opening and contact the back of the opening. The
bracket(s) may further be provided with notches or cut outs in their front face surface such that
in the event that the epiglottis comes to rest on the bracket(s) the flow of air between the
bracket(s) is not effected such that there are no turbulent effects. Preferably the bracket(s) are
formed from a substantially rigid material so that they support the weight of the epiglottis rather
than flexing which might result in the occlusion of the airway if the bracket(s) flex under the
weight of the epiglottis.

[0041] In a further alternative a portion of hard plastics material may be provided at the distal
opening of the cuff to strengthen the tip of the cuff and to act as a flow director.

[0042] In a further alternative the airway device may be provided with an inflatable back cuff,
preferably the inflatable back cuff is located on the back dorsal portion of the cuff and when
deflated is flush with the surface of the back dorsal portion of the cuff. This arrangement
means that the upper surface of the inflatable cuff remains as rigid as the dorsal portion of the
laryngeal cuff. The inflatable back cuff acts as a gap filler to ensure a seal between the front
face of the cuff and the laryngeal inlet to counteract for any inter species variables such that
the device is inhibited from any possible rotation when in situ in the patient. Preferably the
inflatable back cuff has a defined perimeter so that it is adapted to inflate in substantially a
single direction so there is no substantial change in the shape of the front face of the laryngeal
cuff which forms the seal on and around the laryngeal inlet of the patient. Any inflation line
provided is arranged such that it does not impede the gas flow to the patient. Preferably the
inflatable back cuff is formed from a material with a Shore hardness of less than 20 on the A
scale, more preferably less than 10 on the A scale.

[0043] In another alternative the airway device may be designed to split into two portions about
the airway tube. It is important for the device to fit into standard autoclaves for sterilization and
those devices for larger animals such as horses are too large to fit if they cannot be broken
down into smaller components.
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[0044] If an inflatable portion is provided in the device, i.e. shoulder, raised portion or back
cuff, the inflation line may be located in a notch or groove located along the side of the airway
tube, so that it does not impede the gas flow to the patient.

[0045] If an oesophageal gastric tube or suction tube is provided, the tube may be located in a
notch or groove located along the side of the airway tube, so that it does not impede gas flow
to the patient.

[0046] According to a second 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 laryngeal cuff has
a tip, the tip being angled towards the back dorsal portion of the laryngeal cuff.

[0047] Preferably the tip is angled between and including 5° to 80° from the horizontal plane of
the laryngeal cuff. Preferably the tip has a back dorsal portion and a front face portion, the
back dorsal portion being formed from a harder material than the front face portion. The tip is
preferably adapted to wedge into upper oesophagus region of the human or animal patient.

[0048] Preferably the tip includes an annular flange sealing portion which may include a
plurality of annular flange sealing portions, wherein the annular flange sealing portion is
adapted to wedge into upper oesophagus region of the human or animal patient. The annular
flange sealing portions are provided for improved sealing of the tip of the laryngeal cuff in the
upper oesophageal region of the human or animal patient. The annular flange sealing portions
are preferably formed from a soft polymeric or other plastics material with a Shore hardness of
between 40 and 000 on the A scale. The annular flange sealing portions allow for better
sealing with a more variable range of upper oesophageal anatomical features.

[0049] According to a third 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 flange sealing portion. Preferably the tip includes a plurality of annular flange sealing
portions, wherein the annular flange sealing portion is adapted to wedge into upper
oesophagus region of the human or animal patient. The annular flange sealing portions are
provided for improved sealing of the tip of the laryngeal cuff in the upper oesophageal region
of the human or animal patient. The annular flange sealing portions are preferably formed from
a soft polymeric or other plastics material with a Shore hardness of between 40 and 000 on the
A scale. The annular flange sealing portions allow for better sealing with a more variable range
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of upper oesophageal anatomical features.

[0050] According to a fourth 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 against the laryngeal inlet of the patient, wherein the airway tube is provided
with a concave portion.

[0051] Preferably the concave portion is in use adapted to contact the convex portion of the
back of the tongue of the human or animal patient. When pressure is applied to the tongue it
can result in constriction of the blood vessels in the tongue, which results in a condition known
as blue tongue. In order to relieve any pressure which might otherwise be placed on the back
of the tongue a concave portion may be provided so that pressure is not applied in that region.
The concave portion in one alternative may be a single concave region, or in the alternative
may be a plurality of concave regions which may result from a series of depressions or dimples
or in the alternative from a series of bumps or protrusions. Further in the alternative the
concave portion may be a plurality of concave regions formed from a series of corrugations or
grooves running horizontally or vertically along the underside of the device, or further in the
alternative be formed from a series of concentric rings. The concave portion not only acts to
relieve pressure, but also lends stability to the location of the device when in situ in the human
or animal patient.

[0052] According to a fifth 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 against the laryngeal inlet of the patient, wherein the laryngeal cuff has a tip
portion, the tip portion being blade shaped for manipulation of the epiglottis of the patient. The
tip portion may have a contoured surface on the back dorsal portion of the cuff and a
substantially flat surface on the front face portion of the cuff. This particular shape
arrangement allows for the clinician to peel back the epiglottis of the human or animal patient
at the same time as the airway device is being inserted in a single action. It is necessary to
move the epiglottis in animals such a dogs prior to or as the airway is being inserted, which
have very large and floppy epiglottis compared to some other species, to assist in preventing
downfolding which would result in occlusion of the airway and thus the air flow to the patient.
The tip portion in one alternative may be contoured in the same way as the dorsal portion of
the cuff, or in the alternative may be further contoured so that the depth of the tip is reduced
substantially so that it feathers out to the blade like tip.

[0053] According to a sixth 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
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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 against the laryngeal inlet of the patient, where a bracket, or plurality of
brackets may be provided which extend part or full way across the opening of the cuff either
from the distal end opening, the proximal end opening or both to prevent downfolding of the
epiglottis and occlusion of the airway. The bracket(s) not only prevent occlusion of the airway
but also provide strength to the cuff. The bracket(s) may in one alternative extend from the
proximal end opening, in another alternative from the distal end opening, in another alternative
the bracket(s) may extend across the full length of the opening. The bracket(s) may simply
extend across the opening, or in the alternative may be the full height of the opening and
contact the back of the opening. The bracket(s) may further be provided with notches or cut
outs in their front face surface such that in the event that the epiglottis comes to rest on the
bracket(s) the flow of air between the bracket is not effected such that there are no turbulent
effects. Preferably the bracket(s) are formed from a substantially rigid material so that they
support the weight of the epiglottis rather than flexing which might result in the occlusion of the
airway if the bracket(s) flex under the weight of the epiglottis.

[0054] In a further alternative a portion of hard plastics material may be provided at the distal
opening of the cuff to strengthen the tip of the cuff and to act as a flow director.

[0055] According to a seventh 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 against the laryngeal inlet of the patient further comprising an
inflatable back cuff, preferably the inflatable back cuff is located on the back dorsal portion of
the cuff and when deflated is flush with the surface of the back dorsal portion of the cuff. This
arrangement means that the upper surface of the inflatable cuff remains as rigid as the dorsal
portion of the laryngeal cuff. The inflatable back cuff acts as a gap filler to ensure a seal
between the front face of the cuff and the laryngeal inlet to counteract for any inter species
variables such that the device is inhibited from any possible rotation when in situ in the patient.
Preferably the inflatable back cuff has a defined perimeter so that it is adapted to inflate in
substantially a single direction so there is no substantial change in the shape of the front face
of the laryngeal cuff which forms the seal on and around the laryngeal inlet of the patient. Any
inflation line provided is arranged such that it does not impede the gas flow to the patient.
Preferably the inflatable back cuff is formed from a material with a Shore hardness of less than
20 on the A scale, more preferably less than 10 on the A scale.

[0056] Again it should be made clear that the features which are described above which
include but are not limited to the shoulder, the raised portion, the angled tip of the laryngeal
cuff, the annular flanges around the tip of the laryngeal cuff, the ribs on the airway tube, the
mesh, the perforated plate, the skeleton formation, the brackets, the inflatable back cuff, the
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portion of hard plastics material, the blade like tip and the scallop or concave portion can all be
used individually from each other in separate embodiments of the invention and that some
features are shown and described in combination with other features is not intended to be
limiting and it is intended that each feature can be used independently from any of the other
features and also in combination with any or all of the other features described herein including
but not limited to those listed above.

[0057] Features of the various aspects and embodiments described are intended to be
interchangeable and not intended to be limited to the specific examples only in isolation.

Brief Description of the Drawings

[0058] The invention will now be described, by way of example only, with reference to the
accompanying drawings in which:

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

Figure 2 is a bottom perspective view of an airway device according to a first embodiment of
the present invention;

Figure 3 is a top perspective view of an airway device according to a first embodiment of the
present invention;

Figure 4 is a top view of an airway device according to a second embodiment of the present
invention;

Figure 5 is a side view of an airway device according to a second embodiment of the present
invention;

Figure 6 is a bottom view of an airway device according to a second embodiment of the
present invention;

Figure 7 is a top view of an airway device according to a third embodiment of the present
invention;

Figure 8 is a side view of airway device according to a third embodiment of the present
invention;

Figure 9 is a bottom view of an airway device according to a third embodiment of the present
invention;

Figure 10 is a top perspective view of an airway device according to a third embodiment of the
present invention;

Figure 11 is a bottom perspective view of an airway device according to a third embodiment of
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the present invention;

Figure 12 is a top view of an airway device according to a fourth embodiment of the present
invention;

Figure 13 is a top view of an airway device according to a fifth embodiment of the present
invention;

Figure 14 is a top perspective view of an airway device according to a sixth embodiment of the
present invention;

Figure 15 is a bottom perspective view of an airway device according to a sixth embodiment of
the present invention;

Figure 16 is a side view of an airway device according to a seventh embodiment of the present
invention;

Figure 17 is a top perspective view of an airway device according to a seventh embodiment of
the present invention;

Figure 18 is a top view of an airway device according to an eighth embodiment of the present
invention;

Figure 19 is a side view of an airway device according to an eighth embodiment of the present
invention;

Figure 20 is a bottom view of an airway device according to an eighth embodiment of the
present invention;

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

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

Figure 23 is a bottom view of an airway device according to a ninth embodiment of the present
invention;

Figure 24 is a top perspective view of an airway device according to a ninth embodiment of the
present invention;

Figure 25 is a bottom perspective view of an airway device according to a ninth embodiment of
the present invention;

Figure 26 is a top view of an airway device according to a tenth embodiment of the present
invention;

Figure 27 is a side view of an airway device according to a tenth embodiment of the present
invention;
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Figure 28 is a bottom view of an airway device according to a tenth embodiment of the present
invention;

Figure 29 is a top view of an airway device according to a eleventh embodiment of the present
invention;

Figure 30 is a side view of an airway device according to a eleventh embodiment of the
present invention;

Figure 31 is a bottom view of an airway device according to a eleventh embodiment of the
present invention;

Figure 32 is a bottom perspective view of an airway device according to a eleventh
embodiment of the present invention;

Figure 33 is a top perspective view of an airway device according to a eleventh embodiment of
the present invention;

Figure 34 is an end view of an airway device according to a eleventh embodiment of the
present invention;

Figure 35 is a bottom perspective view of an airway device according to a twelfth embodiment
of the present invention;

Figure 36 is a top perspective view of an airway device according to a twelfth embodiment of
the present invention;

Figure 37 is an end view of an airway device according to a twelfth embodiment of the present
invention;

Figure 38 is a bottom perspective view of an airway device according to a thirteenth
embodiment of the present invention;

Figure 39 is a top perspective view of an airway device according to a thirteenth embodiment
of the present invention;

Figure 40 is an end view of an airway device according to a thirteenth embodiment of the
present invention;

Figure 41 is a top view of an airway device also described herein;
Figure 42 is a side view of an airway device also described herein;

Figure 43 is a bottom view of an airway device according to a fifteenth embodiment of the
present invention;

Figure 44 is a bottom view of an airway device according to a sixteenth embodiment of the
present invention;

Figure 45 is a bottom view of a portion of an airway device according to an seventeenth
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embodiment of the present invention;

Figure 46 is a bottom view of an airway device according to an eighteenth embodiment of the
present invention;

Figure 47 is a top view of an airway device according to an eighteenth embodiment of the
present invention;

Figure 48 is a side view of an airway device according to an eighteenth embodiment of the
present invention;

Figure 49 is a back end view of an airway device according to an eighteenth embodiment of
the present invention;

Figure 50 is a front end view of an airway device according to an eighteenth embodiment of
the present invention;

Figure 51 is a bottom perspective view of an airway device according to an eighteenth
embodiment of the present invention;

Figure 52 is a top perspective view of an airway device according to an eighteenth
embodiment of the present invention;

Figure 53 is a top perspective view of an airway device according to a nineteenth embodiment
of the present invention;

Figure 54 is a bottom perspective view of an airway device according to a nineteenth
embodiment of the present invention;

Figure 55 is a bottom perspective view of a portion of an airway device according to a
nineteenth embodiment of the present invention;

Figure 56 is a top front perspective view of an airway device according to a nineteenth
embodiment of the present invention;

Figure 57 is a top rear perspective view of an airway device according to a nineteenth
embodiment of the present invention;

Figure 58 is a side view of an airway device according to a nineteenth embodiment of the
present invention;

Figure 59 is a bottom view of a portion of an airway device according to a nineteenth
embodiment of the present invention;

Figure 60 is a bottom view of an airway device according to a twentieth embodiment of the
present invention;

Figure 61 is a bottom perspective view of a portion of an airway device according to a twentieth
embodiment of the present invention;
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Figure 62 is a bottom view of a portion of an airway device according to a twenty-first
embodiment of the present invention;

Figure 63 is a side view of a portion of an airway device according to a twenty-first embodiment
of the present invention;

Figure 64 is a bottom view of a portion of an airway device according to a twenty-second
embodiment of the present invention;

Figure 65 is a bottom perspective view of a portion of an airway device according to a twenty-
second embodiment of the present invention;

Figure 66 is a bottom view of a portion of an airway device according to a twenty-third
embodiment of the present invention;

Figure 67 is a bottom view of a portion of an airway device according to a twenty-fourth
embodiment of the present invention;

Figure 68 is a bottom view of a portion of an airway device according to a twenty-fifth
embodiment of the present invention;

Figure 69 is a bottom view of a portion of an airway device according to a twenty-sixth
embodiment of the present invention;

Figure 70 is a top view of an airway device according to a twenty-seventh embodiment of the
present invention;

Figure 71 is a side view of an airway device according to a twenty-seventh embodiment of the
present invention;

Figure 72 is a bottom view of an airway device according to a twenty-seventh embodiment of
the present invention;

Figure 73 is a front end view of an airway device according to a twenty-seventh embodiment of
the present invention;

Figure 74 is a rear end view of an airway device according to a twenty-seventh embodiment of
the present invention;

Figure 75 is a bottom perspective view of an airway device according to a twenty-seventh
embodiment of the present invention;

Figure 76 is a top perspective view of an airway device according to a twenty-seventh
embodiment of the present invention;

Figure 77 is a top view of an airway device according to a twenty-eighth embodiment of the
present invention;

Figure 78 is a side view of an airway device according to a twenty-eighth embodiment of the
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present invention;

Figure 79 is a bottom view of an airway device according to a twenty-eighth embodiment of the
present invention;

Figure 80 is a front end view of an airway device according to a twenty-eighth embodiment of
the present invention;

Figure 81 is a rear end view of an airway device according to a twenty-eighth embodiment of
the present invention;

Figure 82 is a top perspective view of an airway device according to a twenty-eighth
embodiment of the present invention;

Figure 83 is a bottom perspective view of an airway device according to a twenty-eighth
embodiment of the present invention;

Figure 84 is a top view of an airway device according to a twenty-ninth embodiment of the
present invention.

Figure 85 is a side view of an airway device according to a twenty-ninth embodiment of the
present invention.

Figure 86 is a bottom view of an airway device according to a twenty-ninth embodiment of the
present invention.

Figure 87 is a top perspective view of an airway device according to a twenty-ninth
embodiment of the present invention.

Figure 88 is a bottom perspective view of an airway device according to a twenty-ninth
embodiment of the present invention.

Figure 89 is a front end view of an airway device according to a twenty-ninth embodiment of
the present invention.

Figure 90 is a rear end view of an airway device according to a twenty-ninth embodiment of the
present invention.

Figure 91 is a top view of an airway device according to a thirtieth embodiment of the present
invention.

Figure 92 is a side view of an airway device according to a thirtieth embodiment of the present
invention.

Figure 93 is a bottom view of an airway device according to a thirtieth embodiment of the
present invention.

Figure 94 is a top perspective view of an airway device according to a thirtieth embodiment of
the present invention.
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Figure 95 is a bottom perspective view of an airway device according to a thirtieth embodiment
of the present invention.

Figure 96 is a front end view of an airway device according to a thirtieth embodiment of the
present invention.

Figure 97 is a rear end view of an airway device according to a thirtieth embodiment of the
present invention.

Description of Preferred Embodiment

[0059] Figures 1 to 3 illustrate a first embodiment of an airway device 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.

[0060] In order to create a positive stopping feature, the width of the shoulder 26 needs to be
substantially larger than the width of the faucial pillars, but less than the internal width of the
back of the mouth. This will result in a definite and positive stopping feature to permit the
device to be inserted into the correct position, and not rub against the inside of the mouth,
such that there is no irritation to the mouth of the patient during use. The shoulder 26 is
shaped such that it is substantially perpendicular to the direction of airflow and thus the airway
tube 12. This maximises the resistance of the shoulder 26, to bypass the elasticity of the
faucial pillar tissues. In use, when the airway device 10 is inserted into the patient, the shoulder
26 will eventually impact against the faucial pillars of the patient. After impacting the faucial
pillars, the shoulder 26 will naturally bounce back a little way and will rest away from being in
direct contact with the faucial pillar tissues, thus not causing any trauma. In order to further
minimise contact, and thus reduce trauma around the faucial pillar tissues, the leading edge 30
of the shoulder 26 may be vertically angled.
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[0061] In the embodiment illustrated in Figures 1 to 3 the shoulder 26 is formed integrally with
the airway device 10. In the alternative, the shoulder 26 can be separately attached through
using combined materials welding process techniques or by using various bonding or
mechanical attachment methods to the airway tube 12. The shoulder 26 is free from sharp
edges and made of a material, such as a polymeric or other plastics material, with a Shore
hardness between 80 and 000 on the A scale. Making the shoulder 26 from a soft material will
also act to minimise any possible trauma that could result from the shoulder of the airway
device 10 coming into sudden contact with the faucial pillar to provide the positive stop feature.
Further in the alternative the shoulder may include an inflatable region. Yet further in the
alternative the shoulder may have a hard core covered in a softer skin to minimise trauma yet
provide a rigid structure, particularly in the case of stronger animals such a horses.

[0062] The shoulder 26 acts as a stop mechanism, ensuring that small laryngeal cuffs on
airway devices will be correctly positioned within the larynx of the patient and not go beyond to
cause any potential damage to the patient in the trachea of with the vocal chords.

[0063] In addition the neck 28 of the airway device should ideally be in a close fitting
relationship with the sides of the faucial pillars in order to provide increased resistance to the
device being rotated in use.

[0064] 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. The raised portion 38 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 raised portion 38 also prevents unwanted rotation
and any movement generally of the airway device 10. In alternative embodiments of the airway
device for particular animal species it may be necessary to provide a narrowed and
alternatively shaped raised portion to avoid contact with the teeth of the animal patient. In the
embodiment shown in Figures 1 to 3 the raised portion 38 is a bulge, however in alternative
embodiments the raised portion 38 may be a plurality of ribs or fins. In the case of ribs or fins
the Shore hardness of the material should be between 80 and 000 on the A scale. In the case
of a bulge the Shore hardness of the material should also be between 40 and 000 on the A
scale. Further in the alternative the raised portion may include an inflatable region. Yet further
in the alternative the raised portion may have a hard core covered in a softer skin to minimise
trauma yet provide a rigid structure, particularly in the case of stronger animals such a horses.

[0065] Figures 4 to 6 illustrate a further embodiment of an airway device 310. In the
embodiment shown the shoulders 336 are formed with a hard 390 and a soft covering 392.
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The Shore hardness of the material of the hard core 390 should be between 80 and 000 on
the A scale and the Shore hardness of the material of the very soft covering should be
between 40 and 000 on the A scale. In an alternative embodiment the shoulders 336 are
inflatable and the raised portion 338 is also inflatable. In addition for certain species the
shoulders are provided with forward facing protrusions 393. The forward facing protrusions
393 are located on the leading face of the shoulder 336. The forward facing protrusions 393
are adapted to locate into anatomical cavities which are present in dogs, for example, after the
pharyngeal arches. In general dogs have a very wide pharyngeal arch as they are designed to
consume large volumes of food very rapidly. The forward facing shoulder protrusions 393
being adapted to fit into the anatomical cavity region to make the whole airway device 310 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.

[0066] Figures 7 to 11 illustrate another embodiment of an 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 laryngeal 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 human or animal patient, and to form a seal
with the laryngeal inlet of the patient. The second end 416 of the airway tube is fitted with a
connector 424 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 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 thereof. The 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 mouth of a
human or animal patient. This thus creates a positive stopping feature that in use prevents the
shoulder 426 going forward beyond the faucial pillars of the patient to prevent over-insertion of
the airway device 410. In order to further minimise contact and thus trauma around the faucial
pillar tissues, the leading edge 430 of the shoulder 426 may be vertically angled.

[0067] In the embodiment illustrated in Figures 7 to 11 the shoulder 426 is formed integrally
with the airway device 410. In the alternative, the shoulder 426 can be separately attached
through using combined materials welding process techniques or by using various bonding or
mechanical attachment methods to the airway tube 412. Further in the alternative the shoulder
may include an inflatable region. Yet further in the alternative the shoulder may have a hard
inner core covered in a softer skin to minimise trauma yet provide a rigid structure, particularly
in the case of stronger animals such a horses.

[0068] The airway device 410 is further provided with a raised portion 438, which 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 a patient, the raised portion 438 corresponds to
location of the cavity of the upper mouth arch of the patient called the palatoglossal arch. In the
embodiment shown in Figures 7 to 11 the raised portion 438 is a bulge, however in alternative
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embodiments the raised portion 438 may be a plurality of ribs or fins. Further in the alternative
the raised portion may include an inflatable region. Yet further in the alternative the raised
portion may have a hard core covered in a softer skin to minimise trauma yet provide a rigid
structure, particularly in the case of stronger animals such as horses.

[0069] The airway device 410 is also further provided with a plurality of ribs 460 near the
second end 416 of the airway tube 412 near to the connector 424. The ribs 460 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.

[0070] Figure 12 illustrates another embodiment of an airway device 510. In addition to the
standard features of an airway tube 512, laryngeal cuff 518 and connector portion 524, the
airway device 510 is provided with a shoulder 526 and a raised portion 538 and a plurality of
ribs 560 as discussed above in relation to other embodiments of the present invention. The
main additional features associated with the embodiment of the airway device illustrated in
Figure 12 is the presence of an oesophageal gastric channel 580 and two suction channels
582, 584. The suction channels 582, 584 operate are provided to assist the removal of fluids
which may build up at the back of the mouth. The suction channels 582, 584 may be integral
with or separate from the oesophageal gastric channel 580 if one is provided. In the alternative
an oesophageal gastric channel may simply be provided without any additional suction
channels.

[0071] Figure 13 illustrates another embodiment of an airway device 610. In addition to the
standard features of an airway tube 612, laryngeal cuff 618 and connector portion 624, the
airway device 610 is provided with a shoulder 626 and a raised portion 638 and a plurality of
ribs 660 as discussed above in relation to other embodiments of the present invention. The
main additional features associated with the embodiment of the airway device illustrated in
Figure 13 is the presence of an oesophageal gastric channel 680 and two suction channels
682, 684. The suction channels 682, 684 operate are provided to assist the removal of fluids
which may build up at the back of the mouth. The suction channels 682, 684 may be integral
with or separate from the oesophageal gastric channel 680 if one is provided. The suction
channels 682, 684 in Figure 13 extend beyond the shoulder portion towards the connector end
of the airway device 610. Again in the alternative an oesophageal gastric channel may simply
be provided without any additional suction channels.

[0072] Figures 14 and 15 illustrate another embodiment of an airway device 710. In addition to
the standard features of an airway tube 712, laryngeal cuff 718 and connector portion 724, the
airway device 710 is provided with a shoulder 726 and a raised portion 738 and a plurality of
ribs 760 as discussed above in relation to other embodiments of the present invention. The
main additional features associated with the embodiment of the airway device illustrated in
Figures 19 and 20 are the presence of two suction channels 782, 784. The suction channels
782, 784 operate are provided to assist the removal of fluids which may build up at the back of
the mouth. The suction channels 782, 784 may be integral with or separate from the
oesophageal gastric channel (not shown) if one is provided. The suction channels 782, 784 in
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Figures 14 and 15 extend beyond the shoulder portion towards the connector end of the
airway device 710.

[0073] Figures 16 and 17 illustrate an eighth embodiment of an airway device according to the
present invention. The airway device 810 has an airway tube 812 with a first end 814 and a
second end 816. The first end 814 of the airway tube 812 is surrounded by a laryngeal cuff
818. The laryngeal cuff 818 has a back dorsal portion 820 and a front face portion 822. The
front face portion 822 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 816 of
the airway tube is fitted with a connector 824 such that the second end 816 of the airway tube
812 can be connected to the relevant gas supply. The airway device 810 also has a shoulder
826. The shoulder 826 is used to prevent over-insertion of the airway device 810. The
shoulder 826 is located laterally or perpendicular to the direction of the airflow, and thus the
airway tube 812. The shoulder 826 is located just above the neck 828 of the airway device 810
where the laryngeal cuff 818 appears to join the airway tube 812 at the second end 814
thereof. The shoulder 826 is used to create a point of contact between the airway device 810
and the faucial pillars located at the back of the moth of a human or animal patient. This thus
creates a positive stopping feature that in use prevents the shoulder 826 going forward beyond
the faucial pillars of the patient to prevent over-insertion of the airway device 810. In order to
further minimise contact and thus reduce trauma around the faucial pillar tissues, the leading
edge 830 of the shoulder 826 may be vertically angled.

[0074] In the embodiment illustrated in Figures 16 and 17 the shoulder 826 is formed integrally
with the airway device 810. In the alternative, the shoulder 826 can be separately attached
through using combined materials welding process techniques or by using various bonding or
mechanical attachment methods to the airway tube 812. Further in the alternative the shoulder
may include inflatable region.

[0075] In order to further discourage over-insertion, the tip 832 of the laryngeal cuff 818 is
angled upwards away from the horizontal plane of the laryngeal cuff 818. The tip 832 may be
angled from 5° to 80°. The angle of the tip 832 has the effect of increasing the surface area of
the tip 832. The tip 832 engages to seal with the top of the oesophagus of the patient when the
airway device 810 is correctly inserted. The larger tip 832 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 810 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 834 and a harder material is used for the rear dorsal portion of the tip 836.
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.

[0076] The airway device 810 is further provided with a raised portion 838, which is located on
the airway tube 812 above and extending just behind the shoulder region 826 towards the
second end 816 or the airway tube. When in situ in a patient, the raised portion 838
corresponds to location of the cavity of the upper mouth arch of the patient called the



DK/EP 2585153 T3

palatoglossal arch. In the embodiment shown in Figures 16 and 17 the raised portion 838 is a
bulge, however in alternative embodiments the raised portion 838 may be a plurality of ribs or
fins. Further in the alternative the raised portion may include an inflatable region.

[0077] Figures 18 to 20 illustrate a further embodiment of an airway device 1110. In the
embodiment shown the shoulders 1136 are formed with a harder core 1190 and a very soft
covering 1192. The Shore hardness of the material of the harder core 1190 should be between
80 and 000 on the A scale and the Shore hardness of the material of the very soft covering
should be between 40 and 000 on the A scale. In an alternative embodiment the shoulders
1136 are inflatable and the raised portion 1138 is also inflatable.

[0078] Again in order to further discourage over-insertion, the tip 1132 of the laryngeal cuff
1118 is angled upwards away from the horizontal plane of the laryngeal cuff 1118. The tip 1132
may be angled from 5° to 80°. A soft material is used for the front face portion of the tip 1234
and a harder material is used for the rear dorsal portion of the tip 1236. 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.

[0079] Figures 21 to 25 illustrate another embodiment of an airway device 1210. The airway
device 1210 has an airway tube 1212 with a first end 1214 and a second end 1216. The first
end 1214 of the airway tube 1212 is surrounded by a laryngeal cuff 1218. The laryngeal cuff
1218 has a back dorsal portion 1220 and a front face portion 1222. The front face portion 1222
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 1216 of the airway tube is
fitted with a connector 1224 such that the second end 1216 of the airway tube 1212 can be
connected to the relevant gas supply.

[0080] The airway device 1210 also has a shoulder 1226. The shoulder 1226 is used to
prevent over-insertion of the airway device 1210. The shoulder 1226 is located laterally or
perpendicular to the direction of the airflow, and thus the airway tube 1212. The shoulder 1226
is located just above the neck 1228 of the airway device 1210 where the laryngeal cuff 1218
appears to join the airway tube 1212 at the second end 1214. The shoulder 1226 is used to
create a point of contact between the airway device 1210 and 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 1226 going forward beyond the faucial pillars of the patient to
prevent over-insertion of the airway device 1210. In order to further minimise contact and thus
trauma around the faucial pillar tissues, the leading edge 1230 of the shoulder 1226 may be
vertically angled.

[0081] In the embodiment illustrated in Figures 21 to 25 the shoulder 1226 is formed integrally
with the airway device 1210. In the alternative, the shoulder 1226 can be separately attached
through using combined materials welding process techniques or by using various bonding or
mechanical attachment methods to the airway tube 1212. Further in the alternative the
shoulder may include an inflatable region. Yet further in the alternative the shoulder may have
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a hard inner core covered in a softer skin to minimise trauma yet provide a rigid structure,
particularly in the case of stronger animals such as horses.

[0082] In order to further discourage over-insertion, the tip 1232 of the laryngeal cuff 1218 is
angled upwards away from the horizontal plane of the laryngeal cuff 1218. The tip 1232 may
be angled from 5° to 80°. The tip is formed from materials of two different harnesses. A soft
material is used for the front face portion of the tip 1234 and a harder material is used for the
rear dorsal portion of the tip 1236. 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.

[0083] The airway device 1210 is further provided with a raised portion 1238, which is located
on the airway tube 1212 above and extending just behind the shoulder region 1226 towards
the second end 1216 of the airway tube. When in situ in a patient, the raised portion 1238
corresponds to location of the cavity of the upper mouth arch of the patient called the
palatoglossal arch. In the embodiment shown in Figures 21 to 25 the raised portion 1238 is a
bulge, however in alternative embodiments the raised portion 1238 may be a plurality of ribs or
fins. Further in the alternative the raised portion may include an inflatable region. Yet further in
the alternative the shoulder portion may have a hard inner core covered in a softer skin to
minimise trauma yet provide a rigid structure, particularly in the case of stronger animals such
a horses.

[0084] The airway device 1210 is also further provided with a plurality of ribs 1260 near the
second end 1216 of the airway tube 1212 near to the connector 1224. The ribs 1260 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.

[0085] Figures 26 to 28 illustrate another embodiment of an airway device 1310. This is
essentially a similar embodiment to that illustrated in Figures 21 to 25 with a less detailed cuff
1318.

[0086] Figures 29 to 34 and Figures 35 to 37 illustrate two further embodiments of an airway
device 1410 and 1510 respectively. The tip 1432, 1532 of the laryngeal cuff in these
embodiments is provided with a series of annular flange sealing portions 1490, 1590. The
annular flange sealing portions 1490, 1590 are provided for improved sealing of the tip 1432,
1532 of the laryngeal cuff 1418, 1518 in the upper oesophagus region of the human or animal
patient. The annular flange sealing portions 1490, 1590 are formed from a soft polymeric or
other plastics material with a Shore hardness of between 40 and 000 on the A scale. The
annular flange sealing portions 1490, 1590 allow for better sealing with a more variable range
of upper oesophageal anatomical features.

[0087] Figures 38 to 40 illustrate another embodiment of an airway device 1610. In addition to
the features of an airway tube 1612, laryngeal cuff 1618 and connector portion 1624, the
airway device 1610 is provided with a shoulder portion 1626 and a raised portion 1638 and a
plurality of ribs 1660 as discussed above in relation to other embodiments of the present
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invention. The other features associated with the embodiment of the airway device illustrated in
Figures 49 and 51 are the presence of two suction channels 1682, 1684. The suction channels
1682, 1684 are provided to assist the removal of fluids which may build up at the back of the
mouth. The suction channels 1682, 1684 may be integral with or separate from the
oesophageal gastric channel (not shown) if one is provided. The suction channels 1682, 1684
in Figures 38 to 40 extend beyond the shoulder portion towards the connector end of the
airway device. In addition the tip 1632 of the laryngeal cuff in these embodiments is provided
with a series of annular flange sealing portions 1690. The annular flange sealing portions 1690
are provided for improved sealing of the tip 1632 of the laryngeal cuff in the upper oesophagus
region of the human or animal patient. The annular flange sealing portions 1690 are formed
from a soft polymeric or other plastics material with a Shore hardness of between 40 and 000
on the A scale. The annular flange sealing portions 1690 allow for better sealing with a more
variable range of upper oesophageal anatomical features.

[0088] Figures 41 and 42 illustrate another embodiment of an airway device 1710. In this
embodiment instead of a laryngeal type airway device it is an endotracheal type airway device.
The airway device has an airway tube 1712 with a first end 1714 and a second end 1716. The
first end 1714 is provided with a connector 1724 for connecting to the air and / or anaesthetic
gas supply and the second end is provided with a cuff 1718. The cuff 1718 shown in the
embodiment is an inflatable cuff and therefore an inflation line 1792 is also provided. The
airway device 1710 also has a shoulder 1726. The shoulder portion 1726 is used to prevent
over-insertion of the airway device 1710. The shoulder 1726 is located laterally to the direction
of flow of the airflow, and thus the airway tube 1712. The shoulder 1726 is used to create a
point of contact between the airway device 1710 and 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 1726 going forward beyond the faucial pillars of the patient to prevent
over-insertion of the airway device 1710. In order to further minimise contact and thus reduce
trauma around the faucial pillar tissues, the leading edge 30 of the shoulder 1726 may be
vertically angled.

[0089] Also described herein in Figures 41 and 42 the shoulder 1726 is formed integrally with
the airway device 1710. In the alternative, the shoulder 1726 can be separately attached
through using combined materials welding process techniques or by using various bonding or
mechanical attachment methods to the airway tube 1712. Further in the alternative the
shoulder may include an inflatable region. Yet further in the alternative the shoulder may have
a hard core covered in a softer skin to minimise trauma yet provide a rigid structure,
particularly in the case of stronger animals such a horses.

[0090] The airway device 1710 is further provided with a raised portion 1738, which is located
on the airway tube 1712 above and extending just behind the shoulder region 1726 towards
the second end 1716 of the airway tube. When in situ in a patient, the raised portion 1738
corresponds to location of the cavity of the upper mouth arch of the patient called the
palatoglossal arch. Also described herein in Figures 41 and 42 the raised portion 1738 is a
bulge, however in alternative embodiments the raised portion 1738 may be a plurality of ribs or
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fins. Further in the alternative the raised portion may include an inflatable region. Yet further in
the alternative the raised portion may have a hard core covered in a softer skin to minimise
trauma yet provide a rigid structure, particularly in the case of stronger animals such a horses.

[0091] Figure 43 illustrates another alternative embodiment of an airway device 3810. In this
embodiment a perforated plate 3840 has been provided. The perforated plate 3840 is provided
to prevent the epiglottis of the patient from occluding the airway if the epiglottis should become
downfolded.

[0092] Figure 44 illustrates another alternative embodiment of an airway device 2810. In this
embodiment a mesh 2840 has been provided. The mesh 2840 is provided to prevent the
epiglottis of the patient from occluding the airway if the epiglottis should become downfolded.

[0093] Figure 45 illustrates another alternative embodiment of an airway device 1810. In this
embodiment a series of ribs 1840 have been provided in the form of a skeleton. The ribs 1840
are provided to prevent the epiglottis of the patient from occluding the airway if the epiglottis
should become downfolded.

[0094] Figures 46 to 52 illustrate another embodiment of an airway device 2010. In addition to
the standard features of an airway tube 2012, laryngeal cuff 2018 and connector portion 2024,
the airway device 2010 is provided with a shoulder 2026 and a raised portion 2038, annular
flanges 2090 around the tip of the laryngeal cuff and a plurality of ribs 2060 near the connector
portion 2024 as discussed above in relation to other embodiments of the present invention.
The main additional feature associated with the embodiment of the airway device illustrated in
Figures 46 to 52 is the presence of a concave portion or scallop 2096 which is provided in the
airway tube 2012. The concave portion or scallop 2096 is located on the opposite side of the
airway tube 2012 to the raised portion 2038 around the location of the shoulder 2026. The
concave portion or scallop 2096 is located at the back of the tongue of the human or animal
patient in use. The concave portion or scallop 2096 acts to reduce the amount of pressure
being applied to the convex portion at the 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 the
human or animal patient because the pressure to the tongue constricts the blood vessels.

[0095] In this embodiment a marker 2094 is provided on the connector 2024 to indicate which
orientation the device is in after the device has been inserted into the patient. This provides a
double check that the device is correctly orientated and inserted into the correct position
leaving no doubt to the clinician. The indicator is particularly important in veterinary use
whereby its critical to know which orientation the airway device has been inserted as a further
fail safe feature. Sometimes animals are placed on their front and back and vets can easily
forget which is the right orientation for device to be inserted as the animal is placed into
position first and then the device is inserted.

[0096] Figures 53 to 59 illustrate another embodiment of an airway device 2110. In addition to
the standard features of an airway tube 2112, laryngeal cuff 2118 and connector portion 2124,
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the airway device 2110 is provided with a shoulder 2126 and a raised portion 2138, annular
flanges 2190 around the tip of the laryngeal cuff and a plurality of ribs 2160 near the connector
portion 2124 as discussed above in relation to other embodiments of the present invention.
The main additional feature associated with the embodiment of the airway device illustrated in
Figures 53 to 59 is the presence of a concave portion or scallop 2196 which is provided in the
airway tube 2112. The concave portion or scallop 2196 is located on the opposite side of the
airway tube 2112 to the raised portion 2138 around the location of the shoulder portion 2126.
The concave portion or scallop 2196 is located at the back of the tongue of the human or
animal patient in use. The concave portion or scallop 2196 acts to reduce the amount of
pressure being applied to the convex portion at the 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 the human or animal patient because the pressure to the tongue constricts the blood
vessels.

[0097] Figures 60 and 61 illustrate another embodiment of an airway device 2210. This
embodiment exemplifies the feature of the forward facing protrusions 2293, seen earlier in
respect of the embodiment illustrated in Figures 4 to 6. The forward facing protrusions 2293
are located on the leading edge of the shoulder 2236. The forward facing protrusions 2293 are
adapted to locate into anatomical cavities which are present in dogs, for example, after the
pharyngeal arches. In general dogs have a very wide pharyngeal arch as they are designed to
consume large volumes of food very rapidly. The forward facing protrusions 2293 being
adapted to fit into the anatomical cavity region to make the whole airway device 2210 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. Cavities 2295 are adapted to fit the thin
protruding pharyngeal arches of the dog, without which the shoulders 2226 may be able to
extend beyond. The cuff 2218 of the airway device 2210 is further provided with a blade like tip
2297. The blade like tip 2297 is used to "flick" or peel the epiglottis of a dog downwards as the
airway device 2210 is inserted in a single action. The size of the tip is such that it also fits
closely within the oesophagus.

[0098] Figures 62 and 63 show an alternative embodiment of the cuff 2318 for the airway
device 2310. In this embodiment a bracket 2311 has been provided at the proximal end of the
cuff 2318 to provide a rest for the epiglottis of the patient to prevent the epiglottis from
downfolding and blocking the airflow. In addition a series of further brackets 2313, 2315, 2317
have been provided at the distal end of the cuff 2318 to further strengthen the cuff 2318 and in
particular the tip 2397 to enable the tip 2397 to manipulate the epiglottis of the patient during
insertion of the airway device 2810. The further brackets 2313, 2315, 2317 also provide a rest
for any particularly large epiglottis, if downfolded, from blocking the airflow. In one alternative
the brackets 2311, 2313, 2315, 2317 simply extend horizontally in the plane of the cuff 2318. In
an alternative the brackets extend both horizontally and vertically in the plane of the cuff such
that they extend to the back 2319 of the cuff opening 2321. In this embodiment the tip 2322 is
a blade like tip 2397. The blade like tip 2397 is contoured on the dorsal portion of the tip 2323
in line with the dorsal portion of the cuff and substantially planar on the front face portion of the
tip 2325. The blade like tip 2397 is used to "flick" or peel the epiglottis of the patient downwards
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before the airway device 2310 is inserted. Finally in this embodiment the tip 2392 of the cuff is
further provided with a series of annular flange sealing portions 2390. The annular flange
sealing portions are provided for improved sealing of the tip 2332 of the laryngeal cuff 2318 in
the upper oesophagus region of the human or animal patient. The annular flange sealing
portions 2390 are formed from a soft polymeric or other plastic material with a Shore hardness
of between 40 and 000 on the A scale. The annular flange sealing portions 2390 allow for
better sealing with a more variable range of upper oesophageal anatomical features.

[0099] Figures 64 and 65 illustrate an alternate embodiment of an airway device 2410 and the
brackets 2411, 2413, 2415, 2417 described in respect of Figures 64 and 65 above. In this
embodiment the proximal end of the cuff 2418 rather than being v-shaped is w-shaped with a
bracket 2411 provided in the centre of the w-shape. The w-shape provides a greater area of
the opening 2421 of the cuff 2418. This means that if the epiglottis of the patient should
downfold and the rest on the bracket 2411 there will be space either side of the downfolded
epiglottis that is still open to airflow. The further brackets 2413, 2415, 2417 provide the same
function as described in Figures 64 and 65 above. This embodiment has also been provided
with annular sealing portions 2490 at the tip of the cuff 2432 also as described in relation to
Figures 64 and 65 above.

[0100] Figure 66 illustrates a further alternative embodiment of an airway device 2510 to that
shown in Figures 64 and 65 above. In this embodiment the bracket 2511 extends from the
proximal end of the cuff opening to the distal end of the cuff opening across the full length of
the cuff opening 2521. This provides for the situation that the epiglottis is longer than the first
bracket at the proximal opening of the cuff described in Figures 64 and 65 above, but not long
enough to reach the further bracket at the distal opening of the cuff, so that the epiglottis does
not fall down in the centre of the brackets and occlude the airflow. In addition the full length
bracket 2511 provides further strength to the overall cuff 2518. Further brackets 2513, 2518
are provided at the distal opening of the cuff to provide additional strength. In this embodiment
the tip of the cuff 2532 is further provided with annular sealing portions 2590 as described in
Figures 64 and 65 above.

[0101] Figures 67 and 68 illustrate two alternative tip 2632, 2732 arrangements for airway
devices 2610, 2710. In these embodiments instead of providing brackets at the distal opening
of the cuff 2621, 2721 an area of rigid material 2619, 2719 is provided. As well as
strengthening the tip 2632, 2732, the rigid material 2679, 2719 acts as a flow director and also
as a means to prevent the epiglottis of the human or animal patient from becoming downfolded
and blocking the airflow.

[0102] Figure 69 shows a modification that may be made to the brackets illustrated in Figures
62 to 68. In this embodiment the brackets 2911 may be provided with cut outs or notches or
grooves 2923 along the front surface of the brackets 2911 to form a wave like shape. In this
embodiment, should the epiglottis of the human or animal patient become downfolded and rest
on the brackets air will still be able to flow freely in between the brackets to avoid any turbulent
air effects which might occur otherwise.
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[0103] Figures 70 to 76 illustrate an embodiment of the airway device 3010 specifically
designed for use with a rabbit. The airway device 3010 has an airway tube 3012 with a first
end 3014 and a second end 3016. The first end 3014 of the airway tube 3012 is surrounded by
a laryngeal cuff 3018. The cuff 3018 has a back dorsal portion 3020 and a front face portion
3022. The front face portion 3022 is shaped to form an anatomical fit over the laryngeal inlet of
a rabbit. The second end 3016 of the airway tube is fitted with a connector 3024 such that the
second end 3016 of the airway tube 3012 can be connected to the relevant gas supply. The
airway device 3010 also has a shoulder 3026. The shoulder 3026 is used to prevent over-
insertion of the airway device 3010. The shoulder 3026 is located laterally and substantially
perpendicular to the direction of the airflow, and thus the airway tube 3012. The shoulder 3026
is located just above the neck 3028 of the airway device 3010 where the laryngeal cuff 3018
appears to join the airway tube 3012 at the second end 3014. The shoulder 3026 is used to
create a point of contact between the airway device 3010 and the faucial pillars of the rabbit
located at the back of the rabbits mouth. This thus creates a positive stopping feature that in
use prevents the shoulder 3026 going forward beyond the faucial pillars of the rabbit and thus
prevents over-insertion of the airway device 3010.

[0104] The airway device 3010 is further provided with a raised portion 3038. The raised
portion 3038 is located on the airway tube 3012 above and extending just behind the shoulder
3026 towards the second end 3016 of the airway tube, when in situ in the rabbit, the raised
portion 3038 corresponds to the location of the cavity of the upper mouth arch of the rabbit
called the palatoglossal arch. The raised portion 3038 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 3038 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.

[0105] The airway device 3010 is also further provided with a plurality of ribs 3060 near the
second end 3016 of the airway tube 3012 near to the connector 3024. The ribs 3060 provide a
friction point for tying the device around the rabbit's head as it is generally not possible to use
tape as in humans due to the rabbit's fur.

[0106] The tip 3032 of the laryngeal cuff 3018 is also provided with a series of annular flange
sealing portions 3090. The annular flange sealing portions 3090 are provided for improved
sealing of the tip 3032 of the laryngeal cuff 3018 in the upper oesophagus region of the rabbit.
The annular flange sealing portions are formed of a soft polymeric or other plastics material
with a Shore hardness of between 40 and 000 on the A scale. The annular flange sealing
portion 3090 allows for better sealing with a more variable range of upper oesophageal
features.

[0107] The airway device 3010 is also provided with a concave portion or scallop 3096 on the
airway tube 3012. The concave portion or scallop 3096 is located on the opposite side of the



DK/EP 2585153 T3

airway tube 3012 to the raised portion 3038 around the location of the shoulder 3026. The
concave portion of scallop 3096 is located at the back of the tongue of the rabbit in use. The
concave portion or scallop 3096 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 rabbits because the pressure
to the tongue constricts blood vessels.

[0108] Figures 77 to 83 illustrate an embodiment of the airway device 3110 specifically
designed for use with a cat. The airway device 3110 has an airway tube 3112 with a first end
3114 and a second end 3116. The first end 3114 of the airway tube 3112 is surrounded by a
laryngeal cuff 3118. The cuff 3118 has a back dorsal portion 3120 and a front face portion
3122. The front face portion 3122 is shaped to form an anatomical fit over the laryngeal inlet of
a cat. The second end 3116 of the airway tube is fitted with a connector 3124 such that the
second end 3116 of the airway tube 3112 can be connected to the relevant gas supply. The
airway device 3110 also has a shoulder 3126. The shoulder 3126 is used to prevent over-
insertion of the airway device 3110. The shoulder 3126 is located laterally and substantially
perpendicular to the direction of the airflow, and thus the airway tube 3112. The shoulder 3126
is located just above the neck 3128 of the airway device 3110 where the laryngeal cuff 3118
appears to join the airway tube 3112 at the second end 3114. The shoulder 3126 is used to
create a point of contact between the airway device 3110 and the faucial pillars of the cat
located at the back of the cats mouth. This thus creates a positive stopping feature that in use
prevents the shoulder portion 3126 going forward beyond the faucial pillars of the cat and thus
prevents over-insertion of the airway device 3110.

[0109] The airway device 3110 is further provided with a raised portion 3138. The raised
portion 3138 is located on the airway tube 3112 above and extending just behind the shoulder
3126 towards the second end 3116 of the airway tube, when in situ in the cat, the raised
portion 3138 corresponds to the location of the cavity of the upper mouth arch of the cat called
the palatoglossal arch. The raised portion 3138 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 3138 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.

[0110] The airway device 3110 is also further provided with a plurality of ribs 3160 near the
second end 3116 of the airway tube 3112 near to the connector 3124. The ribs 3160 provide a
friction point for tying the device around the cat's head as it is generally not possible to use
tape as in humans due to the cat's fur.

[0111] The tip 3132 of the laryngeal cuff 3118 is also provided with a series of annular flange
sealing portions 3190. The annular flange sealing portions 3190 are provided for improved
sealing of the tip 3132 of the laryngeal cuff 3118 in the upper oesophagus region of the cat.
The annular flange sealing portions are formed of a soft polymeric or other plastics material
with a shore hardness of between 40 and 000 on the A scale. The annular flange sealing
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portion 3190 allows for better sealing with a more variable range of upper oesophageal
features.

[0112] The airway device 3110 is also provided with a concave portion or scallop 3196 on the
airway tube 3112. The concave portion or scallop 3196 is located on the opposite side of the
airway tube 3112 to the raised portion 3138 around the location of the shoulder 3126. The
concave portion of scallop 3196 is located at the back of the tongue of the cat in use. The
concave portion or scallop 3196 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 cats because the pressure to
the tongue constricts blood vessels.

[0113] In addition for the airway device 3110 specifically designed for use in cats the airway
device 3110 is further provided with an inflatable back cuff 3125 and inflation line 3127 to
inflate the inflatable back cuff 3125. The inflatable back cuff 3125 is designed to lay flush with
the profile of the back dorsal portion 3120 of the laryngeal cuff 3118 when not inflated, such
that the inflatable back cuff 3125 does not interfere with the insertion of the device 3110. The
inflatable back cuff 3125 is provided to give flexibility of fit of the device in different breeds of
cat which may have much different sized architecture compared with rabbits to ensure a good
seal across all breeds of cat.

[0114] Figures 84 to 90 illustrate an embodiment of the airway device 3210 specifically
designed for use with a horse. The airway device 3210 has an airway tube 3212 with a first
end 3214and a second end 3216. The first end 3214 of the airway tube 3212 is surrounded by
a laryngeal cuff 3218. The cuff 3218 has a back dorsal portion 3220 and a front face portion
3222. The front face portion 3222 is shaped to form an anatomical fit over the laryngeal inlet of
a horse. The second end 3216 of the airway tube is fitted with a connector 3224 such that the
second end 3216 of the airway tube 3212 can be connected to the relevant gas supply. The
airway device 3210 also has a shoulder 3226. The shoulder 3226 is used to prevent over-
insertion of the airway device 3210. The shoulder 3226 is located laterally and substantially
perpendicular to the direction of the airflow, and thus the airway tube 3212. The shoulder 3226
is located just above the neck 3228 of the airway device 3210 where the laryngeal cuff 3218
appears to join the airway tube 3212 at the second end 3214. The shoulder 3226 is used to
create a point of contact between the airway device 3210 and the faucial pillars of the horse
located at the back of the horses mouth. This thus creates a positive stopping feature that in
use prevents the shoulder portion 3226 going forward beyond the faucial pillars of the horse
and thus prevents over-insertion of the airway device 3210.

[0115] The airway device 3210 is further provided with a raised portion 3238. The raised
portion 3238 is located on the airway tube 3212 above and extending just behind the shoulder
3226 towards the second end 3216 of the airway tube, when in situ in the horse, the raised
portion 3238 corresponds to the location of the cavity of the upper mouth arch of the horse
called the palatoglossal arch. The raised portion 3238 aids in preventing over-insertion of the
airway device by being adapted to locate in the cavity of the palatoglossal arch due to the
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contouring of the raised portion and provides resistance on being moved beyond this position.
The raised portion 3238 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.

[0116] The airway device 3210 is also further provided with a plurality of ribs 3260 near the
second end 3216 of the airway tube 3212 near to the connector 3224. The ribs 3260 provide a
friction point for tying the device around the horse's head as it is generally not possible to use
tape as in humans due to the horse's fur.

[0117] In order to further discourage over-insertion, the tip 3232 of the laryngeal cuff 3218 is
angled upwards away from the horizontal plane of the laryngeal cuff 3218. The tip 3232 may
be angled from 5° to 80°. The angle of the tip 3232 has the effect of increasing the surface
area of the tip 3232. The tip 3232 engages to seal with the top of the oesophagus of the
patient when the airway device 3210 is correctly inserted. The larger tip 3232 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 3210 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 3234 and a harder material is used for the rear dorsal
portion of the tip 3236. 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.

[0118] The tip 3232 of the laryngeal cuff 3218 is also provided with a series of annular flange
sealing portions 3290. The annular flange sealing portions 3290 are provided for improved
sealing of the tip 3232 of the laryngeal cuff 3218 in the upper oesophagus region of the horse.
The annular flange sealing portions are formed of a soft polymeric or other plastics material
with a shore hardness of between 40 and 000 on the A scale. The annular flange sealing
portion 3290 allows for better sealing with a more variable range of upper oesophageal
features.

[0119] The airway device 3210 is also provided with a concave portion or scallop 3296 on the
airway tube 3212. The concave portion or scallop 3296 is located on the opposite side of the
airway tube 3212 to the raised portion 3238 around the location of the shoulder 3226. The
concave portion of scallop 3296 is located at the back of the tongue of the horse in use. The
concave portion or scallop 3296 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 horses because the pressure
to the tongue constricts blood vessels.

[0120] In addition for the airway device 3210 specifically designed for use in horses the airway
device 3210 is further provided with an inflatable back cuff 3225 and inflation line 3227 to
inflate the inflatable back cuff 3225. The inflatable back cuff 3225 is designed to lay flush with
profile of the back dorsal portion 3220 of the laryngeal cuff 3218 when not inflated, and this
does not interfere with the insertion of the device 3210. The inflatable back cuff 3225 is
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provided to give flexibility of fit of the device in different breeds of horse which may have much
different sized architecture compared with rabbits to ensure a good seal across all breeds of
horse.

[0121] Furthermore the airway device 3210 is provided with an oesophageal gastric channel
3280.

[0122] Furthermore the distal opening of the cuff 3218 is provided with a series of brackets
3211, 3213, 3215 to provide strength to the top 3232 of the device 3210 and to prevent
downfolding of the horse epiglottis into the opening of the cuff 3221 and blocking the air flow.

[0123] The airway tube 3212 is designed in two portions 3229 and 3230 such that the device
3210 can be split into two portions to fit into standard sized autoclaves for sterilization between
uses as the device 3210 for horses is much larger than that for other animals or humans. So
that the oesophageal gastric channel 3280 and inflation line 3227 do not interfere with the
disassembly of the device the oesophageal gastric channel 3210 and inflation line 3222 are
housed within the first portion of the airway tube 3229 and removably fit into grooves 3233,
3235 provided in the second portion of the airway tube 3231. This means that when the device
3210 is disassembled the oesophageal gastric channel 3280 and the inflation line 3227 can
simply be removed from their respective grooves 3233, 3235.

[0124] Figures 91 to 97 illustrate an embodiment of the airway device 3310 specifically
designed for use with a dog. The airway device 3310 has an airway tube 3312 with a first and
3314 and a second end 3316. The first end 3314 of the airway tube 3312 is surrounded by a
laryngeal cuff 3318. The cuff 3318 has a back dorsal portion 3320 and a front face portion
3322. The front face portion 3322 is shaped to form an anatomical fit over the laryngeal inlet of
a dog. The second end 3316 of the airway tube is fitted with a connector 3324 such that the
second end 3316 of the airway tube 3312 can be connected to the relevant gas supply. The
airway device 3310 also has a shoulder 3326. The shoulder 3326 is used to prevent over-
insertion of the airway device 3310. The shoulder 3326 is located laterally and substantially
perpendicular to the direction of the airflow, and thus the airway tube 3312. The shoulder 3326
is located just above the neck 3328 of the airway device 3310 where the laryngeal cuff 3318
appears to join the airway tube 3312 at the second end 3314. The shoulder 3326 is used to
create a point of contact between the airway device 3310 and the faucial pillars of the dog
located at the back of the dogs mouth. This thus creates a positive stopping feature that in use
prevents the shoulder portion 3326 going forward beyond the faucial pillars of the dog and thus
prevents over-insertion of the airway device 3310.

[0125] In addition for the airway device 3310 specifically for use in dogs the shoulder 3326 is
provided with forward facing protrusions 3393 located on the leading edge thereof. The
forward facing protrusions 3393 are adapted to locate into anatomical cavities which are
present in dogs, for example, after the pharyngeal arches. In general dogs have a very wide
pharyngeal arch as they are designed to consume large volumes of food very rapidly. The
forward facing protrusions 3393 being adapted to fit into the anatomical cavity region to make
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the whole airway device 3310 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. Cavities
3395 are adapted to fit the thin protruding pharyngeal arches of the dog, without which the
shoulders 3326 may be able to extend beyond.

[0126] The airway device 3310 is further provided with a raised portion 3338. The raised
portion 3338 is located on the airway tube 3312 above and extending just behind the shoulder
3326 towards the second end 3316 of the airway tube when in situ in the dog, the raised
portion 3338 corresponds to the location of the cavity of the upper mouth arch of the dog
called the palatoglossal arch. The raised portion 3338 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 3338 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.

[0127] The airway device 3310 is also further provided with a plurality of ribs 3360 near the
second end 3316 of the airway tube 3312 near to the connector 3324. The ribs 3360 provide a
friction point for tying the device around the dog's head as it is generally not possible to use
tape as in humans due to the dog's fur.

[0128] In this embodiment the tip 3332 is a blade like tip 3397. The blade like tip 3397 is
curved on the dorsal portion of the tip 3323 and planar on the front face portion of the tip 3351.
The blade like tip 3397 is used to "flick" or peel the epiglottis of the dog downwards at the
same time as the airway device 3310 is inserted in a single action.

[0129] The tip 3332 of the laryngeal cuff 3318 is also provided with a series of annular flange
sealing portions 3390. The annular flange sealing portions 3390 are provided for improved
sealing of the tip 3332 of the laryngeal cuff 3318 in the upper oesophagus region of the dog.
The annular flange sealing portions are formed of a soft polymeric or other plastics material
with a shore hardness of between 40 and 000 on the A scale. The annular flange sealing
portion 3390 allows for better sealing with a more variable range of upper oesophageal
features.

[0130] The airway device 3310 is also provided with a concave portion or scallop 3396 on the
airway tube 3312. The concave portion or scallop 3396 is located on the opposite side of the
airway tube 3312 to the raised portion 3338 around the location of the shoulder 3326. The
concave portion of scallop 3396 is located at the back of the tongue of the dog in use. The
concave portion or scallop 3396 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 dogs because the pressure to
the tongue constricts blood vessels.

[0131] In addition for the airway device 3310 specifically designed for use in dogs the airway
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device 3310 is further provided with an inflatable back cuff 3325 and inflation line 3327 to
inflate the inflatable back cuff 3325. The inflatable back cuff 3325 is designed to lay flush with
profile of the back dorsal portion 3320 of the laryngeal cuff 3318 when not inflated, and this
does not interfere with the insertion of the device 3310. The inflatable back cuff 3325 is
provided to give flexibility of fit of the device in different breeds of dog which may have much
different sized architecture compared with rabbits to ensure a good seal across all breeds of
dog.

[0132] Furthermore the airway device 3310 is provided with an oesophageal gastric channel
3380.

[0133] Furthermore the distal opening of the cuff 3318 is provided with a bracket 3311 to
provide strength to the tip 3332 of the device 3310 and to prevent downfolding of the large dog
epiglottis into the opening of the cuff 3321 and blocking the air flow.

[0134] Again it should be made clear that the features which are described above which
include but are not limited to the shoulder, the raised portion, the angled tip of the laryngeal
cuff, the annular flanges around the tip of the laryngeal cuff, the ribs on the airway tube, the
mesh, the perforated plate, the skeleton formation, the brackets, the inflatable back cuff, the
portional hard plastics material, the blade like tip and the scallop or concave portion can all be
used individually from each other in separate embodiments of the invention and that some
features are shown and described in combination with other features is not intended to be
limiting and it is intended that each feature can be used independently from any of the other
features and also in combination with any or all of the other features described herein including
but not limited to those listed above.
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Patentkrav

1. Luftvejsanordning (10) til brug for mennesker eller dyr, hvilken anordning omfatter et
luftvejsrgr (12) med en fgrste ende (14) og en anden ende (16), hvor den fgrste ende af
luftvejsrgret er omgivet af en laryngeal manchet (18), hvilken laryngeal manchet indbefatter en
bagerst dorsal del (20) og en forrest fladedel (22), den forreste fladedel af den laryngeale manchet
er formet til at danne en anatomisk tilpasning over en menneske- eller dyrepatients laryngeale
indgang og til at danne en tetning mod patientens laryngeale indgang, kendetegnet ved, at
anordningen endvidere omfatter en skulder (26), hvilken skulder straekker sig lateralt fra
luftvejsrgret, hvilken skulder har en fgrende flade (30), der streekker sig + 15 © fra vinkelret til
luftstrgmsretningen og dermed luftvejsrgret, hvor den fgrende flade er tilpasset til at komme 1
kontakt med menneske- eller dyrepatientens ganepiller for at forhindre anordningens skulder 1 at
bevaege sig ud over menneske- eller dyrepatientens ganepiller 1 anvendelse.

2. Luftvejsanordning ifglge et hvilket som helst foregaende krav hvor den fgrende flade (30)
er vinklet for at minimere kontakt med ganepillerne.

3. Luftvejsanordning ifpglge et hvilket som helst foregdende krav, hvor skulderdelen
indbefatter en hardere indre del og en blgd ydre afdekning.

4. Luftvejsanordning ifglge et hvilket som helst foregaende krav, hvor den fgrende flade er
forsynet med et fremadvendende fremspring (393).

5. Luftvejsanordning ifglge et hvilket som helst foregaende krav, hvor den fgrende flade er
forsynet med et fremadvendende indsnit eller hulrum (392).

6. Luftvejsanordning ifglge et hvilket som helst foregaende krav, hvor skulderen er forsynet
med en sugekanal (582, 584).

7. Luftvejsanordning ifglge et hvilket som helst foregaende krav, der indbefatter en havet
del (38) pa den bagerste dorsale del af luftvejsrgret.

8. Luftvejsanordning ifglge krav 7, hvor den havede del er tilpasset til at udfylde hulrummet
af menneske- eller dyrepatientens arcus glossopalatinus 1 anvendelse.

9. Luftvejsanordning ifglge krav 7 eller 8, hvor den havede del indbefatter en hardere indre
del og en blgd ydre afdakning.

10. Luftvejsanordning ifglge et hvilket som helst foregdende krav, der endvidere omfatter en
oppustelig manchet (25) placeret pa den bagerste dorsale del af den laryngeale manchet.

11. Luftvejsanordning ifglge krav 10, hvor den oppustelige manchet har en defineret
perimeter.

12. Luftvejsanordning ifglge krav 10 eller 11, hvor den oppustelige manchet er dannet ud af

et blgdt materiale med en Shore-hardhed pa A-skalaen pa 20 eller mindre.
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13. Luftvejsanordning ifplge et hvilket som helst af kravene 10 til 12, hvor, nér luften er
lukket ud, den oppustelige manchet i alt vasentligt flugter med den bagerste dorsale del af den

laryngeale manchet.



DK/EP 2585153 T3

DRAWINGS

12 38
(/ 8 20 .
G |
24 26
16 10/ 307 {4 22

Figure 1




DK/EP 2585153 T3

Figure 4

Figure 5

336

N
336 41

Figure 6



DK/EP 2585153 T3

416

]

/
424

438 428

~

410
Figure 7

416

]
424”7

410

]
424”7




DK/EP 2585153 T3




DK/EP 2585153 T3

524

Figure 12

v 6 1 8

1 612 684 638 626 610

Figure 13



DK/EP 2585153 T3

e Figure 14

124

Figure 15



DK/EP 2585153 T3

/812 838 828

{
826 834
/ 830 814

Figure 16

Figure 17



DK/EP 2585153 T3

| 1190 1130 1192
1138
| AL T S0
Figure 18
1134
Mo
Figure 19
| 1136
1136 10

Figure 20



DK/EP 2585153 T3

1216
/[
|
1224
1210
Figure 21
1216 1238 1214 1220
7 1212/} 1232
1224
1210 Figure 22
] 1226
1216
)
7 232
1224 1260
1212 o0 1214

1210/ Figure 23



DK/EP 2585153 T3




1310

Figure 28

1326
1360 1312
e
Bl
13247 13%
1326
1310
Figure 26
Iy
1310
[ 1326
|
1324 1312 1326

DK/EP 2585153 T3

1318




DK/EP 2585153 T3

1490
m 1432
/- |
1410 Figure 29
T S=
{ 1432
110 Figure 30

/
1410 Figure 31



DK/EP 2585153 T3

1410

1432 1490

Figure 34



DK/EP 2585153 T3

Figure 36

——,

1532 1590

Figure 37




DK/EP 2585153 T3

/1632 1690

Figure 40



DK/EP 2585153 T3

1712 1712

1726

1710

Figure 41 Figure 42

)

Y
3840

Figure 43

2840
2810

Figure 44



DK/EP 2585153 T3

AR
1840
Figure 45
/
1810
2060 2012
/
[
7
2024
U / .
2010 Figure 46
2060

2010/ Figure 47



2038
2060 2012 /
{
)
i
VAR 2096
2024 Vs )
2010
Figure 48
2032
2090 |
S
2010/

Figure 49 Figure 50

DK/EP 2585153 T3

2018 op32

2090”



Figure 52

DK/EP 2585153 T3



DK/EP 2585153 T3

Figure 55



DK/EP 2585153 T3

Figure 56

Figure 57



DK/EP 2585153 T3

2110
N 2138

Figure 58

Figure 59

Figure 61



DK/EP 2585153 T3

Figure 62

2310

Figure 63
2411 2415
2432
2490
2417
2418
210"
Figure 64

2411

2418 2490
2410///

Figure 65



2532
—<]
2590
2521 b51g 2919
2510”
Figure 66
2621 2721
4 9619 S 2719
2610
2623 2110 972
Figure 67 Figure 68

Figure 69

DK/EP 2585153 T3



DK/EP 2585153 T3

3026
M2 e a0
\\\\\\\\\\\\\ AT QE
/ 3026

3012 3038 3014 30283
L (

[ 018 3020 3032

3010 Figure 71
/ﬁ
/_\f {3016
l
J
30247 &




DK/EP 2585153 T3

3010

Figure 74



DK/EP 2585153 T3

3V
3050 Figure 76



DK/EP 2585153 T3

3126
3138
e R
ﬁé\ (TN
3127 3126 3110
Figure 77

3125, 3118 3123

A

3190

3122

Figure 79



DK/EP 2585153 T3

3127

Figure 81



DK/EP 2585153 T3




DK/EP 2585153 T3

062¢

€Lz 1ice

8ece

9¢ce

9zee

98 8Jnbi

012¢

Gg ainbi4

8 8Inbi

[474%

~zize



DK/EP 2585153 T3

88 aInbi

¢hee

/8 ainbi4




Figure 90

DK/EP 2585153 T3



DK/EP 2585153 T3

6 24nbi4

o o p1EE 215¢

9488 Nt e M N P ‘fxn- Lese
j W ﬁ \\\\\\xzwmwwwww . JM
\\\\\ 01/./.,34 S \\\\\.\ 7
09gE T w \ e 0gel L6EE
o666 8zee Liee
9288
26 @Inbi4 e

0LEe o \

918 N chee o2cs, vwmm 4 R joge
7 " t , R S /\.mmm
J J 7 w T »v ﬁ W .!i:i,‘..\»!.)..t:i.‘.ﬂz.w,mw!...mun.ua.

; Y i 1 s A i 1. -
Sgge i sszyp(um\ &xw--,v e Ao e
) 8E6C  BUEE 0C8C  gpde ppee” £2¢
L6 @Inbi4
9788 -
9158 T e ommm 268 o
v | M wam
4 e
0968 S ] T B
mm}.,/w gzee 0Cee GZes

92¢t



DK/EP 2585153 T3

G6 84nbi4

oleE___

3 2
X

S /
)0\0\0:/\0 ) \
e

v

1A%




DK/EP 2585153 T3

Figure 97



