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(57) Abstract: An artificial airway device (1) to facilitate lung ventilation in a patient, comprising an airway tube (2) having a prox - 
imal end (3) and a distal end (4), a mask (5) at the distal end (4), and means (6) adapted to releasably confer rigidity to the airway 
tube (2) at least at, or towards its distal end (4) and also to provide a movable biteblock.
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Artificial Airway Device

The invention relates to an artificial airway device to facilitate lung ventilation in a 

patient.

Artificial airway devices such as endotracheal tubes and laryngeal mask airway 

devices are well known devices useful for establishing airways in patients. An 

endotracheal tube is a flexible tube of rubber or plastics material, usually with an 

inflatable cuff around its distal end and intended for introduction through the mouth and 

larynx into the trachea whereupon the cuff is inflated to seal against the wall of the 

trachea. In its most basic form a laryngeal mask airway device consists of an airway tube 

and a mask carried at one end of the airway tube, the mask having a peripheral formation 

often known as a “cuff’ which is capable of conforming to and of fitting within, the 

actual and potential space behind the larynx of the patient so as to form a seal around the 

laryngeal inlet. The cuff can be inflatable, and in most variants it surrounds a hollow 

interior space or lumen of the mask, the at least one airway tube opening into the lumen. 

It is relatively easy to insert a laryngeal mask airway device into a patient and thereby 

establish an airway. Also, the laryngeal mask airway device is a "forgiving" device in 

that even if it is inserted improperly, it still tends to establish an airway. Accordingly, the 

laryngeal mask airway device is often thought of as a "life saving" device. Also, the 

laryngeal mask airway device may be inserted with only relatively minor manipulation of 
the patient's head, neck and jaw. Further, the laryngeal mask airway device provides 
ventilation of the patient's lungs without requiring contact with the sensitive inner lining 

of the trachea and the size of the airway established is typically significantly larger than 

the size of the airway established with an endotracheal tube. Also, the laryngeal mask 

airway device does not interfere with coughing to the same extent as endotracheal tubes. 
Largely due to these advantages, the laryngeal mask airway device has enjoyed 

increasing popularity in recent years.

Endotracheal tubes are well known in the prior art and almost invariably utilise a 

flexible airway tube as opposed to a rigid one. Applicant’s own U.S. Patent No. 

4,509,514 is the first of many publications that describe laryngeal mask airway devices
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8 and in this document it is noted that the airway tube can comprise a pre-curved rigid or flexible 

tube. In practice, early devices tended to employ flexible airway tubes.

Flexible airway tubes conform to the shape and in particular curvature of the patient's 

airway in use and as such are advantageous because they are softer and therefore more 

5 comfortable and less likely to cause damage to the patients anatomy, and further can be easily 

manipulated as required by a physician or nurse. In general they are also easy to insert by a 

trained practitioner. There are however disadvantages. Thus, where insertion must be 

performed by untrained personnel such as in emergency situations, and in situations where the 

patient has a difficult airway, correct insertion is made more difficult by the flexibility of the 

0 airway tube. In the case of a laryngeal mask device, the flexible tube cannot function effectively 

to direct and appropriately position the mask and often a separate additional device is required, 

known as an introducer, that is used to guide the device into position. Furthermore, flexible 

airway tubes tend to be formed from soft materials that are easily damaged, and can require the 

use of a rigid supporting element within the tube wall both to impart resilience and provide 

5 resistance to crushing, making manufacture more complex. To protect both flexible and also 

non-flexible airway tubes from damage due to patient biting, structures known as biteblocks 

are commonly used. The term "biteblock" has been used to describe any means that is 

positioned, in use, to block the patient's teeth from biting and thereby puncturing the airway 

and other tubes of the airway device. Biteblocks can be useful in keeping the proximal ends of 

Ό the tubes of a multi- tube device together, but this can also be a disadvantage in some 

circumstances because the biteblock and tubes can limit access to the oral cavity of the patient.

Applicant's own WO92/13587 describes an artificial airway device that includes a rigid 

airway tube which is curved to follow the airway of the patient. These devices provide a 

solution to the problems outlined above whilst providing the additional benefit of enabling 

25 blind intubation with an endotracheal tube. However, the benefits of a flexible airway tube as 

outlined above are largely sacrificed.

Any discussion of the prior art throughout the specification should in no way be 

considered as an admission that such prior art is widely known or forms part of common general 

knowledge in the field.

30 It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.
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8 According to an aspect of the invention, there is provided an artificial airway device to 

facilitate lung ventilation in a patient, comprising a flexible airway tube having a proximal end 

and a distal end and a mask at the distal end, further comprising an introducer that is connected 

to the device, wherein the introducer comprises means adapted to releasably confer rigidity to 

5 the airway tube at or adjacent its distal end that is slidable along the airway tube, and wherein 

the rigidity conferring means is adapted to act as a bite block when it is positioned towards the 

proximal end of the airway tube by a user.

Unless the context clearly requires otherwise, throughout the description and the claims, 

the words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as 

0 opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including, but not 

limited to”.

According to an embodiment of the invention, there is provided an artificial airway 

device to facilitate lung ventilation in a patient, comprising an airway tube having a proximal 

end, a distal end and a biteblock, the biteblock being movable between the proximal and distal 

5 ends relative to the airway tube. The invention thus provides a device that has the well known 

benefits of a biteblock, but also wherein the biteblock can be moved relative to the airway tube 

to allow easier access to the oral cavity.

The artificial airway device may comprise a laryngeal mask airway device or an 

endotracheal tube. Where the device comprises a laryngeal mask airway device, it may include 

Ό an airway tube and a gastric tube.

It is preferred that the biteblock is movable such that it is disposed upon or fitted to the 

airway tube of the device in slidable relation thereto, and it is further preferred that the biteblock 

and/or airway is adapted such that the position of the biteblock relative to the airway tube is 

maintainable by frictional force between the biteblock and the airway tube against inadvertent 

25 movement. The position of the biteblock on the airway tube can thus be adjusted to a desired 

position and easily maintained. It is further preferred that the biteblock is adapted to be fitted 

to the airway tube and movable relative thereto, by provision of a bore or channel of the 

biteblock into which the airway tube or other tube can fit in slidable relation thereto. It is 

preferred that the airway tube is resiliently deformable.

30 In an alternative embodiment, the biteblock may comprise a plurality of bores to

accommodate some or all of the tubes of a multi-tube device, such as a laryngeal mask airway
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8 with a gastric tube or tubes. In this case, where there are multiple bores, the biteblock may 

comprise at least one bore that is adapted to retain a tube of a device, whilst also allowing for 

removal and replacement of the tube from the bore by a user. In particular, the biteblock may 

comprise a resiliently deformable material and at least one bore may comprise a re-entrant "C" 

5 in cross section, such that a tube may be inserted and removed by temporarily deforming the 

material to allow for the tube to pass through the mouth of the "C". In a multi-tube device, the 

ability to move one or other of the airway or gastric tubes temporarily out of position is valuable 

because it improves access to the oral cavity of the patient.

It is preferred that the biteblock comprises a material that is resiliently deformable, and 

0 further is relatively more rigid than the material forming the airway tube of the device on which 

it is intended to be used. It is still further preferred that the biteblock is formed from a silicone 

or plastics material.

According to an embodiment of the invention, there is provided an artificial airway 

device to facilitate lung ventilation in a patient, comprising a flexible airway tube having a 

5 proximal end and a distal end and a mask at the distal end, and an introducer that is connected 

to the device. It is preferred that the introducer comprises means adapted to releasably confer 

rigidity to the airway tube at or towards its distal end. The invention thus provides a device that 

combines the advantages of both flexible and fixed curvature airway tubes, in that it can be 

configured for ease of insertion and configured for comfort once inserted.

Ό It is preferred that the device includes a fixed curve part disposed at the distal end of the

airway tube. It is preferred that the fixed curve part is relatively more rigid than the airway 

tube. The fixed curve part may be integrally formed with or be a part of the mask, or it may be 

integrally formed with or a part of the airway tube. In particular the fixed curve part may 

comprise a connector section by which the airway tube and mask are connected.

25 It is preferred that the means adapted to releasably confer rigidity to the airway tube is

slidable along the airway tube. This provides a simple and convenient mechanism of operation.

It is preferred that the means adapted to releasably confer rigidity to the airway tube 

comprises a sleeve that encircles all or a part of the circumference of the airway tube and is 

slidable therealong. It is further preferred that the position of the rigidity conferring means is 

30 maintained by frictional force against inadvertent movement. It is still further preferred that the 

means is capable of acting as a biteblock when it is appropriately positioned towards the
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8 proximal end of the airway tube by a user. It is most preferred that the means comprises a 

biteblock as described above.

According to one embodiment of the invention, the device may comprise a laryngeal 

mask airway device or any such supraglottic airway. The laryngeal mask airway device may 

5 include an oesophageal access tube and it is preferred that the means adapted to releasably 

confer rigidity to the airway tube comprises a sleeve that encircles all or a part of the 

circumference of the airway tube and also the oesophageal access tube and is slidable along 

both tubes. It is preferred that the sleeve is adapted to allow release of the oesophageal tube 

and/or the airway tube, to facilitate manipulation of the tubes when the device is in position in 

0 a patient.

It is preferred that the flexible airway tube comprises a wall formed from a plastics 

material, and that the wall includes an integral supporting wire. It is preferred that the 

supporting wire comprises nitinol.

According to an embodiment of the invention, there is a provided a method of inserting 

5 a laryngeal mask into a patient, comprising the step of releasably increasing the rigidity of the 

airway tube during insertion. It is preferred that the step of increasing the rigidity of the airway 

tube includes deploying a releasable stiffening part of the device to a point on the airway tube 

at or adjacent its distal end, and it is further preferred that the releasable stiffening part is 

slidable, relative to the airway tube. The releasable stiffening part may also be movable to 

Ό function as a biteblock when deployed in a suitable position on the airway tube.

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

accompanying drawings, in which;

Figure 1 is a dorsal perspective view of a device according to the invention;

Figure 2 is a part ventral view of the device of Figure 1 in a first position;

25 Figure 3 is a side view of the device of Figure 2;

Figure 4 is a dorsal perspective view of the device of Figure 1 in a first position;
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Figure 5 is a side view of the device of Figure 1 in a second position;

Figure 6 is a dorsal view of the device of Figure 1 in a third position; and

Figures 7a and 7b are enlarged views of a second embodiment of device according to 

the invention.

Referring to the drawings, there is illustrated an artificial airway device 1 to facilitate 

lung ventilation in a patient, comprising an airway tube 2 having a proximal end 3 and a 

distal end 4, a mask 5 at the distal end 4, and means 6 adapted to releasably confer 

rigidity to the airway tube 2 at least at, or towards its distal end 4 and also to provide a 

movable biteblock.

The device 1 illustrated here is of the type known as a laryngeal mask airway device. 
The laryngeal mask airway device includes three basic components; an airway tube 2; a 

backplate 7; and a cuff 8. Such devices are well known in the art, and although there are 

many variations in the nature of these basic components and the way that they fit 

together, the basic structure is common to most if not all.

The device 1 has a proximal end 9, which is the end located nearest the operator 

when the device is in use, and a distal end 10. At its distal end 10 the device 1 has the 

mask 5 and the mask 5 includes the backplate 7 and the cuff 8, as referred to above. In 

the illustrated embodiment, the cuff 8 is a generally elliptical inflatable ring formed from 

a soft material such as silicone, although ir is not necessarily inflatable. The ring encircles 

and is attached to the backplate 7 and is configured to establish a peripherally sealed 

engagement of the device 1 to a patient’s laryngeal inlet when the device is in place in a 

patient.

The backplate 7, which may be provided in the form of a bowl shape, or indeed any 

type of web, separates in use, the laryngeal side of the device 1 from the pharyngeal side 

and defines an interior hollow or lumen of the mask. The terms “laryngeal side” and 

“pharyngeal side” refer to the sides of the device by reference to the patient’s anatomy 
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and are as used in the art. In this embodiment the backplate 7 includes a connector 

section 11 that defines an aperture (not shown) through which gas may pass into the 

interior hollow 1 la of the mask and thence to the patient, in use. The connector section 

11 is basically a short tube with a roughly elliptical, or flattened cross section. Gas is 
passed into the interior hollow 11a via airway tube 2 which is either attached to, or 

formed integrally with the backplate 7. In the illustrated embodiment the connector 

section 11 extends in the proximal direction beyond the proximal extremity 13 of the cuff 

8 and curves towards the plane of the cuff 8. Partly by virture of its shape, but also due to 

the material from which it is formed and its thickness, the backplate 7 is resiliently 

deformable but relatively rigid. It will be noted that the backplate 7 in this embodiment 

has a relatively low profile, a flat dorsal surface and a preformed curve that has the effect 
of making insertion of the device easier.

The airway tube 2 of the device 1 in this embodiment is a generally straight tube 

formed from a soft plastics or silicone material. The tube includes a lumen that extends 
longitudinally from one end to the other. The tube does not have a preformed curvature, 
but by virtue of its softness it can be easily bent into a curve as desired and by virtue of 
its resilient deformability, will tend to return to its unbent state when released. The 

airway tube 2 is thus relatively less rigid than the mask 5. Due to the softness of the tube 

2 its wall can be supported by an integrally disposed support 12 (Figure 1), which in this 
embodiment takes the form of a nitinol wire which extends in close spirals around the 

circumference of the tube 2 for its entire length, as is known in the art, and helps prevent 
occlusion of the lumen by kinking. As already described, the airway tube 2 has a 

proximal end 3 and a distal end 4. The proximal end 3 of the airway tube includes a 

removable tubular connector 14 to allow the airway tube 2 to be connected to a supply of 

gas. The distal end 4 of the airway tube 2 passes into the connector section 11 of the 

backplate 7 and is sealed therein such that the lumen of the airway tube is in fluid 

communication with the aperture of the connector section 11.

As will be appreciated from the figures, the device 1 illustrated in this example is of 
the type of laryngeal mask airway that includes a gastric tube. A gastric tube is now a 

well-known addition to laryngeal mask airways and provides for the safe evacuation of 
regurgitated or vomited material from a patient’s oesophagus that might otherwise be at 
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risk of entering the patient’s lungs should the seal of the cuff 8 around the laryngeal inlet 

be compromised. It is very important that this does not occur because it can lead to 

serious lung damage. A gastric tube is thus a desirable addition to most types of laryngeal 

mask airway where it can be accommodated, but its inclusion can lead to undesirable 

consequences in terms of the physical properties of the resultant device, which manifest 
themselves in difficulty of insertion and reduced effectiveness of the primary function as 

an airway. In the illustrated embodiment, the gastric tube 15 comprises a soft, straight, 
circular section tube of plastics or silicone material. The gastric tube 15 passes into the 

connector section 11 of the backplate 7, extends across the interior (laryngeal side) of the 

bowl and crosses longitudinally within the distal tip 16 of the cuff 8 in sealed engagement 

therewith and defining at its terminal extent a gastric aperture 17 in the cuff wall. This 

type of construction is well known in the art, in Applicant’s own “Proseal” device for 

example, and is an example only of how a gastric tube may be provided. There are many 

others, all of which would be suitable for use with the present invention with suitable 

modification. It will be understood that a gastric tube is not an essential element of the 

present invention.

Referring particularly to Figures 4 and 5, it can be seen that the device 1 is provided 

with means 6 adapted to releasably confer rigidity to the airway tube 2 at least at, or 

towards, its distal end 4, and in addition, provides a movable biteblock. The said means 6 

takes the form of a substantially rectangular block of relatively rigid plastics or silicone 

material. In terms of rigidity, the block is substantially as rigid as the connector section 

11 of the backplate 7; in terms of dimensions of width and height, the block 6 is sized to 

extend the minimum distances possible beyond the total diameters of the two tubes so as 

to avoid adding unnecessary bulk to the construction; and in terms of length, the block 6 

is dimensioned at a minimum to allow for easy manipulation by a user’s fingers. The 

block 6 includes two parallel, longitudinally extending open bores 18, 19 (Figures 7a, 7b) 

formed integrally within it and sized, in terms of internal diameter, to receive there 

through in snug but slidable relation one each of the airway tube 2 and gastric tube 15. 

Thus, there is an airway tube bore 18 and a gastric tube bore 19. The bores 18, 19 differ, 

in that the gastric tube bore 19 is open along its entire length thus forming a channel 20. 
The channel wall is a re-entrant “C” in cross-section and thus the gap or opening 21 is 

defined by parallel opposing lips 22 of the mouth of the ”C”, the distance between which
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is narrower than the diameter of the gastric tube 15. As a result, in order to insert the 

gastric tube 15 into the bore 19 the lips 22 must be forced apart, a movement that is 

facilitated by the resilient deformability of the material from which they are formed. 

Once the gastric tube 15 has passed the lips 22 into the bore 19 the lips 22 will spring 

back into position thus retaining the gastric tube 15 in position in the manner of a 

mechanical lock, whilst still allowing it to slide therein. The dimensions of the bores 18, 

19 are selected by reference to the dimensions of the airway and gastric tubes such that 
the block 6 can be slid along the tubes relatively freely under manual force, but that once 

in a desired position it will remain there against inadvertent movement through friction 

between the surfaces of the bores and the tubes. On its dorsal and ventral surfaces the 

block 6 is provided with friction ridges 23 to aid in sliding.

In use, the device 1 is inserted into a patient by a user, mask-end first in the usual 
manner. However, unlike with existing devices that utilise flexible airway tubes where a 

user is required to press with a finger on the proximal end of the mask, with the device 1 
the user simply slides the block 6 in the distal direction along the airway tube to a first or 

insertion position or station in which the block 6 is adjacent to and preferably butting up 

against the backplate 7 (Figures 1, 4). When the block 6 is in that position it will be 

readily appreciated that it has the effect of stiffening the airway tube 2 along a length 

equal to the longitudinal extent of the block 6 by preventing the tube 2 from bending or 

kinking and also provides a rigid structure that impinges on the similarly rigid backplate 

7 allowing insertion force to be appropriately transmitted without unwanted bending. 
Once the insertion manoeuvre is complete, the block 6 is then conveniently slid back in 

the proximal direction to a second position in which the flexibility of the airway tube is 
unaffected. It can thus be said that the device 1 includes an integral or built-in introducer.

In the illustrated embodiment, block 6 is configured such that it is also able to 

function as a biteblock when moved into an appropriate position between the patient’s 
teeth. As will be appreciated, this position will vary from patient to patient, and thus the 

device 1 has the added advantage of allowing for a bespoke fit. In terms of rigidity, the 

block is provided to be sufficiently rigid to withstand biting, but also sufficiently soft and 

resilient to avoid damage to the teeth if biting should occur.
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The biteblock 6 may be applied to any airway device that includes an airway tube 

with no protection against biting by a patient. As will be appreciated, the biteblock 6 can 

be attached to the airway tube 2 by simply sliding it thereon from the free end and 

advancing it to the desired position as dictated by the patient’s particular anatomy to 

5 achieve a bespoke fit. The biteblock 6 can be moved relative to the airway tube 2 to 

increase access to the oral cavity of the patient when that is required and afterwards 

moved back into position to protect the tube 2. In addition, the gastric tube can be 

removed from the block 6 all together (Figures 6, 7a, 7b) by releasing it sideways, as 

viewed, from the re-entrant “C”, to further improve access to the oral cavity of the 

10 patient, the block 6 being positionable as desired on the airway tube 2.
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8 CLAIMS

1. An artificial airway device to facilitate lung ventilation in a patient, comprising a 

flexible airway tube having a proximal end and a distal end and a mask at the distal end, 

further comprising an introducer that is connected to the device, wherein the introducer

5 comprises means adapted to releasably confer rigidity to the airway tube at or adjacent its 

distal end that is slidable along the airway tube, and wherein the rigidity conferring means is 

adapted to act as a bite block when it is positioned towards the proximal end of the airway 

tube by a user.

2. A device according to claim 1, wherein the means adapted to releasably confer

0 rigidity to the airway tube comprises a sleeve that encircles all or a part of the circumference 

of the airway tube and is slidable therealong.

3. A device according to claim 1 or claim 2, wherein the position of the rigidity 

conferring means is maintainable against movement by frictional force.

4. A device according to any one of claims 1 to 3, comprising a laryngeal mask airway 

5 device.

5. A device according to claim 4, further including an oesophageal tube.

6. A device according to claim 5, wherein the means adapted to releasably confer 

rigidity to the airway tube comprises a sleeve that encircles all or a part of the circumference 

of the airway tube and also the oesophageal tube and is slidable along both tubes.

20 7. A device according to claim 6, wherein the sleeve is adapted to allow release of the

oesophageal tube and/or the airway tube, to facilitate manipulation of the tubes when the 

device is in position in a patient.

8. A device according to any one of claims 1 to 7, wherein the flexible airway tube 

comprises a wall formed from a plastics material, and includes an integral supporting wire.

25 9. A device according to claim 8, wherein the wire comprises nitinol.
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