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many instances, the difficulty of inserting endotracheal tubes has tragically led to the

death of a patient because it was not possible to establish an airway in the patient with
sufficient rapidity. Also, inserting an endotracheal tube normally requires manipulation
of the patient's head and neck and further requires the patient's jaw to be forcibly opened
widely. These necessary manipulations make it difficult, or undesirable, to insert an

endotracheal tube into a patient who may be suffering from a neck injury.

In contrast to the endotracheal tube, 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 into a patient and thereby
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neutral position, and can also be put in place without inserting fingers in the patient's
mouth. Finally, it is believed that they are unique in being devices which are airway

devices in their own right, enabling ventilatory control and patient oxygenation to be

continuous during intubation attempts, thereby lessening the likelihood of desaturation.



devices in their own right, enabling ventilatory

control and patient oxygenation to be conti nuous
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especially so in devices formed from relatively rigid materials, like PVC, as opposed to

unduly

the more traditional Liquid Silicon Rubber (LSR).

In general, devices formed from materials such as PVC are attractive because
they are cheaper to make, and can be offered economically as “single-use” devices.
However, there are material differences in PVC and PVC adhesives, such as increased
durometer hardness as compared to LSR, which affect how the devices perform in use.

For example, it has been observed that for a given volume of air, an LSR cuff will
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an airway passage to the patient's glottic opening,

According to the invention there is provided a laryngeal mask airway device

for insertion into a patient to provide an airway passage to the patient’s glottic opening,
the device comprising an airway tube, a mask attached to the airway tube, the mask
comprising a body having a distal end and a proximal end, a peripheral inflatable cuff,
and defining an outlet for gas, the mask being connected to the airway tube for gaseous

communication between the tube and the mask, the device further comprising means to



the device conprising an airway tube, a mask attached

to the airway tube, the mask conprising a body having
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inflatable cuff, and defingng an outlet for gas, the

mask bei ng connected to the airway tube for gaseous

communi cati on between the tube and the mask, the
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The side walls may including laterally extending webs, to partially close over
the conduit. The webs may include upper surfaces disposed at the same level as the

support, to prevent entry of an occluding structure into the conduit.

According to an alternative embodiment, there may be a plurality of conduits,

in particular, two conduits, the conduits being disposed either side of the support.

According to one particularly preferred embodiment the support is an outer

surface of an oesophageal drain tube. The drain tube may be formed integrally in the



The invention will further be described by way of
exanple and with reference to the foll ow ng draw ngs,
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Figure 7 is an enlarged view of the mask of the device of Figure 1;

Figure 8 is a dorsal view of a device according to the invention;

Figure 9 is a longitudinal sectional view along line Y-Y in Figure 8;

Figure 10 is a side view, enlarged, of the device of Figure §&;

Figures 11A to 11X are transverse sectional views along lines A-A to K-K in
Figure 10;

Figure 12 is an exploded dorsal perspective view of the device of Figure 8;

Figure 13 is an exploded ventral perspective view of the device of Figure §;

Figure 14 is a dorsal three quarter perspective view of apparatus according to
the invention;

Figure 15 is a right side view of the apparatus of Figure 14;

Figure 16 is a dorsal view of the apparatus of Figure 14;

Figure 17 is a ventral view of the apparatus of Figure 14;

Figure 18 is an end view, looking from the proximal towards the distal end of
the mask of the device of Figure 14;

Figure 19 is an end view, looking from the distal towards the proximal end of

the mask of the device of Figure 14;
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For the purposes of description it is appropriate to assign reference names to
areas of the device 1 and accordingly with reference to Figures 2 to 6, the device 1 has a
dorsal side 14, a ventral side 15, a proximal end 16 (in a sense that this is the end

nearest the user rather than the patient) a distal end 17 and right and left sides 18 and 19.

Referring firstly to the airway tube 2, in the illustrated embodiment the tube
comprises a relatively rigid PVC material such as a shore 90A Colorite PVC moulded
into an appropriately anatomically curved shape. The tube 2 has some flexibility such
that if it is bent it will return to its original shape. Although it is resiliently deformable
in this way, it is sufficiently rigid to enable it to assist in insertion of the device 1 into a

patient, acting as a handle and guide. In this embodiment the airway tube 2 does not



inthis way, it is sufficiently rigid to enable it to

assist in insertion of the device 1 into a patient,
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moul di ng of the mask 3 onto the airway tube. Thus, the
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the AR EAI0M ¥ embodiment it is d1sposed in contact with the inner surface 2a of
the dorsal wall 2b of the airway tube 2, and bounded on each side by raised, smooth

walls 2¢ which form a shallow channel through which it runs.

The proximal end of the airway tube 2 is provided with a connector 42, as
shown for example in Figures 12 and 13 and in section in Figure 9. The connector 42
comprises a connector body 43, an optional bite block 44 and a connector plug 45. The
connector body 43 and bite block 44 correspond in shape and dimension with the

internal shape of the proximal end of the airway tube 2 such that they fit inside it. The



conprises a connector body 43, an optional bite block
44 and a connector plug 45. The connector body 43 and
wheaoe/ 1%k 44 correspond in shape and di mensi PCT/GBRIV6/001915
the internal shape of the groxi mal end of the airway
tube 2 such that they fit inside it. TheB2006/ 001915
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s of two parts, a body part 4 often
referred to as a back plate, and a peripheral cuff 7.

The back plate 4 is forned in fhis. embodi
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nateri tube 2. Referring nowto
Figure 23, the back plate 4 conprises a generally oval

nmoul di ng when vjiewed frgmth or
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porti and a distal tip 61. The dorsal surface
matétbl bAsireayxwmbe@x curvature fromone side to the other

corresponding to the curvature of the dorsal surface

of the airway tube 2, and longitudinally, the dorsa

SUT RaEEriRd oS & Fazeurasedhe bask pipta ccomprisesea generally oval

begi nning at the joining portioq(ﬁ%g.and eXte%%hﬁ%ﬂldmsm
moulding vdenstiewed frane therdartpl PAVEREA (BREISS RE B S8 5

61. a.r [ o Bkimal digiseeortion 24b, and
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distal tip 6 1 being approximately 20nm or 10 degr ees,
in order to produce a curvature in the nmask that is

sui t’,[%g d Qs NeraRabhaMy,sof chii@xpairianie. frén oms eideitonthe other,
this |spfacenent of the tip 6 1 assists , q
corresponding to the curvature of the dorsal surface of the airway tube 2, an
Jongitudinally, the dorsal surface 24 is also curved, having a curvature beginning at the
joining portion 24b and extending with constant rate of curvature toward the distal tip
61. As a result the tip 61 is ventrally biased relative to the distal end of the airway tube,
in the assembled device 1, the extent of displacement of the distal tip 61 being
approximately 20mm or 10 degrees, in order to produce a curvature in the mask that is

suited to the anatomy of the patient. On insertion, this displacement of the tip 61 assists

the mask in “turning the corner” in the insertion path.

When viewed from the ventral side, the integrally moulded structures of the

back plate 4 can best be seen (Figures 4,7,12,17). The precise shape of the ventral side



the mask in "turning the corner” in the insertion
path. Wen viewed fromthe ventral side, the

w0 nicegesbd y noul ded structures of the back pl ap€r/¢Be@6/001915
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Its upper wall secti n 11a

4w11113}U AHEHBRIOT RAOFANAHES 1) kfl?fiegecvﬁcﬁhﬁ érll\{\ﬁ t%xe cen%la Qfhin tube 11,
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26. Furthernore, the upper wall section
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t ap%{reférg%\,ga Elgw 1rk1) lé%eager c{é%'il tcr;r%*?et draltnh[SbeC P, ri%ﬁpﬂ‘gélegg k¥at the tube

11 has a sufficient diameter such that its upper wall section 11a, i.e. the wall section
furthest from the floor of the channel, is on a similar level with the inwardly extending
webs 27 of the side walls 26. Furthermore, the upper wall section 11a itself also has
outwardly extending webs 30, which taper toward, but do not meet, the correspondingly
tapered edges of the webs 27. Thus, the upper surface 11b of the upper wall section 11a
of the drain tube 11, and the webs 27, 30, together define a surface 1lc, below the level

of which run all three conduits 11, 28a.



tapered edges of the webs 27. Thus, the upper surface
1l b of the upper wall section 1lla of the drain tube
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but in a preferred embodiment, it extends to one side or the other, at an angle of less

than 90 degrees.

The second part of the mask 3 is the peripheral cuff 7. The cuff 7 is in this
embodiment blow moulded PVC and takes the form of a generally elliptical inflatable
ring having a central aperture 7a, a relatively deeper proximal end 37 with an inflation
port 38 and a relatively shallower distal end 7b tapering to a "wedge" profile. As will
be appreciated, particularly from the exploded views shown in Figure 12 and 13, the
cuff 7 is integrally formed in one piece. The wedge profile is provided such that the



than 90 degrees. The second part of the ma
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comif@ltatib@tvithiBe Miterior obaineayl@be 8. sol ely in fluid
comuni cation with drain tube 41, and the major bore
48 is solely in fluid communication with the interior
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The cuff 7 is bonded to the back plate 4 as

i,vleldg}%te;%ggé lgﬂngilta |to g%&%%lﬁpg? % AS Iﬂguﬁ: r?t%g i F{%r%shhlg d 13 by
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distal tip 61 of the back piﬁe gesuc?hu‘[lfa’? S[:h(:fa v%gdgr;astu?f%cgm 3t9 hmatttlgseWﬂHQEG inner
surface 36b of the hood 36a, and sections of the inner periphery of the cuff 7 mate with
convex outer surfaces 25 of back plate walls 26. The cuff 7 is bonded into the hood
such that the space between the hood and the cuff is airtight and in this embodiment the
cuff is provided with a "pinch off" 40 (Figure 21) putting the cuff 7 and hood 36a into
fluid communication so that the air space in the hood can also be inflated, in addition to
the cuff 7 itself. However the cuff 7 pinch off does not extend the entire distance
towards the distal tip of the cuff to prevent the pressure of inflation occluding the
opening 12. The proximal dorsal surface of the cuff is bonded to the ventral arc of the

distal end 22 of the airway tube 2. Thus, it will be appreciated that unlike in previous

devices incorporating oesophageal drains, in the invention the drain 11 does not pierce



surface 36b of the hood 36a, and sections of the inner
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of n?slelrtlon T%e ventral displacement of the distal tip 61 relative to the join between the
back plate 4 and airway tube 2 further enhances ease of insertion, because the distal tip
61 is thereby presented at the optimum angle to negotiate the “bend” in the insertion
path. In devices formed from relatively rigid materials such as PVC, as opposed to the
often used LSR these features are particularly important in easing insertion and

providing for an enhanced seal.

Referring now to the features of the moulded back plate 4, it will be seen that
by providing a drain tube integrally moulded in the material of the back plate 4,
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illustrated particularly in Figures 111

28a29§d%%3%&?%éﬁaebs 27, 30 forma partial closure over
the conduits 28a, to assist in preventing structures
such as the epiglottis fromfalling into and bl ocki ng
the conduits 28a, and also to nake the back plate 4
nore resistant to lateral conpression. It will be
appreciated that in this enbodinent, the drain 11
forms a conveni ent septum between the conduits 28a,
however, in devices with no oesophageal drain, a solid
septum coul d sinply be fornmed in the material of the
back plate by noulding. In addition, a |arger nunber
of conduits 28a could be provided. B2006/ 001915 15



CLAI MS 1. A laryngeal mask airway device for
insertion into a patient to provide an airway passage

WO eoobhesop@at i ent' s gl ottic opening, the devi ce PCT/GB2006/001915
conprising an airway tube,j5a mask attached to the
airway tube, the mask conprising a body having a
distal end and a proximal end, a peripheral inflatable
cuff, and defining an q%éggw; r gas, the nmask being
connected to the airma§ r gaseous comruni cation
bet ween the tube and the mask, the device further

conprising nmeans to prevent occl usion of the.outletiﬁgan
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cor 0 any preceding claim wherein the
support surface is provided upon a substantially
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i 1365, 4Ne SYRRRI astbniiogataborenbohe tHedwedl 06fhe floor,
bmngﬁ%$§%%$F§Fﬁéide. 6. Ag%evice according to any

to alpyve gadiorftpvethaiebplowhe conduit including a floor, the
floor being defined by a part of the ventral side of
the body. 7. A device according to any preceding

clakm  theewansbebidikeiongaidet | thetody haiitederatl and Vaptral sides,
| east one side wall being defined b ar.t, of

the spppostrisce Winkdispesed 084 %Ii"‘?fﬁra? Sl%ﬁn’é %?ng e gg}fen%ut%Fgll tr}rlle path
the conduit having a substantially circul ar

of 835 1@ section. 9. A device according to either of
clainms 7 and 8 the side walls including

4. A device according to any preceding claim, wherein the support surface

is integrally formed in the material of the body.

5. A device according to any preceding claim, wherein the support surface
is provided upon a substantially centrally disposed, longitudinal upstand, extending
from in front of the outlet towards the distal end, which raises the support surface above

the level of the ventral side.

6. A device according to any preceding claim, the conduit including a floor,

the floor being defined by a part of the ventral side of the body.

7. A device according to any preceding claim, the conduit being defined by

side walls, at least one side wall being defined by a part of the support.



| aterally extending webs, to partially cl
conduit. 10. A device accordigg to clgin18?etg;e&etge
w0 p@beEIny upper surfaces disposed at the sanePCEG8BR00a501915

the support, to prevent epgry of an occluding

structure into the conduit. 11. A devi ce according to

any preceding claim including a plurality of

conduits. 12. A device according to claim1l, there

bei ng two conduits, the conduits being di sposed either

side ofy t(ﬂe%fc%_u RRRFding %8. ary Peadedimgaciaom dilreg comiuiinpaving 2

prgced!ng claim the support being an outer surface of
subﬁﬁﬁmﬂgSﬂﬂhageam%ﬂmb@m tube. 14. A device according to

claim 13, the drain tube being formed integrally in

the material of the body. 15. A device according to

cl @ M 14.qctie abbioRding tolbghedfetdinng anbdttansidamajls including

centrally along the ventral side of .the body, fromth
laterablytekending wbs, toingrtially close over the conduit. ’ €

10. A device according to claim 9, the webs including upper surfaces
disposed at the same level as the support, to prevent entry of an occluding structure into

the conduit.

11. A device according to any preceding claim, including a plurality of

conduits.

12. A device according to claim 11, there being two conduits, the conduits

being disposed either side of the support.

13. A device according to any preceding claim, the support being an outer

surface of an oesophageal drain tube.

14. A device according to claim 13, the drain tube being formed integrally in

the material of the body.

15. A device according to claim 14, the drain tube extending substantially

centrally along the ventral side of the body, from the outlet to the tip.



