LARYNGEAL MASK Al RWAY DEVI CE The present invention
relates to a | aryngeal mask airway device. The
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because it was not possible to establish an airway in
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many instances, the d1fﬁculty 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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inserted inproperly, it stibl tends to establish an

airway. Accordingly, the Iaryngeal mask airway device
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laryngeal mask airway device. Furthermore, these devices permit single-handed

insertion from any user position without moving the head and neck of the patient from a
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.
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the more traditional Liguid 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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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 an

oesophageal drain, the drain comprising a conduit extending from an inlet at the distal



the device conprising an airway tube, a mask attached

to the airway tube, the mask conprising a body having
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material of the inlet. The pocket is preferably inflatable, and most preferably is inflated

by gas from the cuff. The pocket and cuff can be sealed together, there being an access

way for gas from the cuff to the pocket, and the access way can conveniently be

provided by a pinch-off of the cuff.

The extension part may include means to prevent it collapsing under increased
air pressure in the pocket. The prevention means may comprise one or more support
web formed integrally with the extension part, and the or each support web may extend

from the extension part, substantially perpendicular thereto.



air pressure in the pocket. The prevention neans may

conprise one or nore support web fornmed integrally
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Figure 6 is an end view, looking from the distal towards the proximal end of
the mask of the device of Figure 1;

Figure 7 is an enlarged view of the mask of the device of Figure 1;

Figure 8 is a dorsal view of the device of Figure 4a;

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

Figure 10 is a side view, enlarged, of the device of Figure 4a;

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

" Figure 12 is an exploded dorsal perspective view of a device according to the

nvention;

Figure 13 is an exploded ventral perspective view of a device according to the
invention; '

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

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

Figure 16 is a dorsal view of the device of Figure 14,

Figure 17 is a ventral view of the device of Figure 14,
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material of the body 4.

As can be seen from the drawings, the device 1, in terms of overall appearance
1s somewhat similar to prior art devices, in that it consists of the basic parts which make
up most if not all laryngeal mask airway devices, i.e. an airway tube 2 and mask 3

which includes a body part 4, and a cuff 7.

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.



whi ch includes a body part 4, and a cuff 7. For the
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over moulded back plate 4 to lock onto the tube 2, as will be described later on. This
feature helps ensure a secure connection between the different materials making up the

airway tube 2 and mask 3.

A further feature of the airway 2 is the oesophageal drain tube 41. This drain
tube 41 is located within airway tube 2, extending centrally through it from one end to

the other, and in this embodiment it is disposed in contact with the inner surface 2a of
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deformabl e than the material of airway tube 2.

Referring now to Figure 23, the back plate 4 conprises

ag ¢ I I en Vi
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50A Vythene PVC + PU. This materlal is substantially softer and more deformable

than the material of airway tube 2.

Referring now to Figure 23, the back plate 4 comprises a generally oval
moulding when viewed from the dorsal or ventral directions, having a smooth dorsal
surface 24, a formed ventral surface 24a (Figure 17), a proximal joining portion 24b,

and a distal tip 61.

The dorsal surface 24 has a convex curvature from one side to the other,
corresponding to the curvature of the dorsal surface of the airway tube 2, and

longitudinally, the dorsal surface 24 is also curved, having a curvature beginning at the



surface 24, a forned ventral surface 24a (Figure 17),

a proximal joining portion 24b, and a distal tip 61.
woherodossal surface 24 has a convex curvature PCO/GB20G/001913
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t he dorsal surface of the airway tube 2, and
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channel is bisected by a longitudinally extending, integrally moulded conduit which is
an oesophageal drain tube 11 extending along it for its entire length from joining
portion 24b to distal tip 61. Thus, it can be seen that the channel has three
longitudinally extending conduits on its inner surface, the two open outer conduits 28a ’
which are minor gas conduits in the assembled device 1, and the central drain tube 11,

which forms a septum there between.

Referring now in greater detail to the drain tube 11, it will be seen that the tube

11 has a sufficient diameter such that its upper wall section 11a, i.e. the wall section



an oesophageal drain tube 11 extending along it for

its entire length fromjoining portion 24b to di stal
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in Figure 4a, these areas are hollowed out to form
depressions 31b. As illustrated in Figure 12 an
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the back plate 4 at distal tip 61. It completely surrounds and extends from the
circumference of the drain tube opening 12 and the joint therebetween is smooth. As
illustrated, the ventral extent of the hood is more limited than the dorsal extent,A the
dorsal extent being to about midway back towards the proximal end of the back plate 4.
Referring to sectional views A-A and B-B in Figure 11, it can be seen that the drain
tube 11 is supported on its right and left sides, and on its dorsal surface, by
perpendicularly extending webs 62. These webs 62 are integrally formed, and extend
back from the opening 12 to the point where the end section 11e meets the extent of the

back plate 4. In the illustrated embodiment the dorsal webs 62 extend substantially
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appreci ated, particularly fromthe expl oded views
shown in Figure 12 and 13, the cuff 7 is integrally
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t he Aimjor tuber és Aidiched wchebackiplate Kisionvandamtiy iviycaeinoeulding the

oaclplal 18 G A Daem B BE2 THBR VB o Pl Foo of e back
plat@ Ve rdTerhdiddg ohitdethe dorsal arc of the airway tube 2 (Figure 13). Secure
attachment is facilitated by the surfaces 22a, 23 which provide an increased surface area
onto which the mqulding occurs, and through-holes 2d, into which back plate material
can flow. Drain tube 41 is connected in fluid tight manner to integrally moulded drain

11, as demonstrated by arrow Z (Figure 13).

The cuff 7 is bonded to the back plate 4 as illustrated in Figures 12 and 13 by
inserting the wedge shaped distal end 7b of the cuff 7 into the hood or pocket 36a at the
distal tip 61 of the back plate 4 such that the wedge surface 39 mates with the inner



back plate 4 onto the already forned tube 2. Thus, the

joining portion 24b of the back plate 4 is noul ded
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routes by which gas may pass into the mask, namely a main gas conduit 8a (Figure 6),

and two minor gas conduits 28a.

In use, the deflated device 1 is inserted into a patient in the usual manner with
devices of this type. As noted above, the relative rigidity of the airway tube 2 allows a
user to grip it and use it to guide the device 1 into the patient, whilst the relatively
softer, more compliant material of the back plate means that the mask will more readily

deform to negotiate the insertion path without causing damage to the anatomy, and will
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puﬂﬁﬂ&%ﬂ@ﬁﬁeﬁﬂ%c&?&%ition path without causing damage to

the Janatony, and wllreturn to its optimum shape to

ensure that a good seal is achieved at the furthest

extent_ of insertjon, The ¥ ntral %&E l.acement of

h
di stReferring e feethgifpatures of frempyidrd Beakpiat BV soen th

by RkMi€ing BHH &bt VWaYirkspha12 nfouldcAsh @BNARESS SRAR Bick plate 4,
insertion, because the distal tip 6 1 is thereby

proplegseritneatk atiffness angtdiffwnitpnfmentiectnesgotirar desipes Cdyeeidlly the
in the i ti th hi .devj . d f ..
prepdel o AT foth e Brierat SR St RN R T midantet,

the often used LSR these features are particularly

i mportant in easing i nsertion and providing for an
enhaMesgveearith s bpek plpthdwot Sra Heeptéan, thesogtingyen of the

B A0 SRR L8, 0, OBy e o
of omligidnadf O dilverytBclar af the fatipittbirarenyfTheasiknor gas conduits

stiffness and difficulty of manufacture in prior ,
283 eAd] l@en OB&]EIS%fdaSbWOlSH S p%é%‘@l?c‘@gl(ﬁ;‘ B35 QuYaG0oRf1auG O pass mto the

patieHPEvRONIRE fhAinPhake i bdoRLDRRENELBD, RS Hahigatrd ﬁatient’s
Moreover, with the back plate 4 of the invention, the

epiglottisi arathe epighfttis Mell ceshupen the sepivat povidiediby theiBein tubardd. As

..M no s _.cqnduits 28 SSj ,h sql vi t he praobl.e

i AGL aBEN BV oF HdeaT 0aH Tl 1R Vot ity BRpaLtiosre

oveRBé @BNduitkNERalTd QEsigtas V\}z@mhg%tﬁaﬁr&mcpeast he Ugdlo®k from
"nostrils" through ch gas may continue to pass

as _ hi
fallingt ipta wed hlackimst theveendiits 2 angiasooiet meke ghe bedkopiaty 4 more

occl u : | Lent " i t& :
058 LR b TR R RBA S T R g
11 tdimsdr @nReiiieiteseptlum Bétween the conduits 28a, however, in devices with no
oesophageal drain, a solid septum could simply be formed in the material of the back

plate by moulding. In addition, a larger number of conduits 28a could be provided.

Thus, it can be seen that the above described embodiments address the

problems of prior art devices in novel and inventive ways.



illustrated particularly in Figures 111 and H J the

webs 27, 30 forma partial closure over the conduits
waaene/18Assi st in preventing structures such BETHAB2006/001913

epiglottis fromfalling intgsand bl ocking the conduits

28a, and al so to nmake the back plate 4 nore resistant

to lateral conpression. It will be appreciated that in

this enbodi nent, the drgﬁ;ﬁ&_rnﬁ a conveni ent

sept um bet ween the condud = however, in devices

with no oesophageal drain, a solid septumcould sinply

be formed in the material of the back plate by
moul Hi ngA lpsyngepdimasls rqlrwayldﬁwe forrinseniéan info & paichnk t05p128aie an

oGBS bR O prebul e R R Pt She WA B0 (e, -
maﬁ{ :lttadEMi et bitwapiidle, ﬂ;@dndsﬁ\é@ﬂﬁah‘dlﬁg%)bﬂy Gatind\aldid1Snd and a
yngeal . mask, aji rway device f insertion into a

pr%la@a}l @ﬁfl % RFTRhEA a%la&bleawf@/@yd ééﬁ@ﬁ@ an plet fler gsas the mask being
[
con%!ec%%&s IE& atft?c? glf}h/gg tltll%eh? eg%ésm?x%a g&]%ghﬁét{% Qé)tw{él%(r[ \ﬁ%ytutblé and the
maskorthe |ck:|vm:g ﬁrthadyorhmsmg ah d¢ssp1@dgeﬂndtaﬁndha dpainXdo@rising a
ng gerl heral. i nfl bI e cyff, and defi ni ng) an )
co wﬂeéien aniplet Iegddeneutiedlinese o by puaide of
the tp‘éﬁ@ntf Wherd %e@éﬁcecf%%bé@iﬂ B2 Il%ﬁlteﬁ‘@ ik E&ﬁiuﬁt%ﬂﬁuﬁﬁ% a mask
he mask, the device further conprising an oesophageal
Secfdcrlaland arh eirviesi tube orpidns i wigerainc thederintluié xmeskd sevgiofir snformed
an |nI at, t.he st end to an outlet disposed to be
mteét?t“gﬁa eorflattﬁﬂ% Cﬁrgff 1%?24 "when the device is in place in
the patient, the conduit including a nmask section and
an ajrway tube sect| on, wherein the conduit mask
secth-on hglerise peprding sy elaimy, herehetheraererhuiitaxtaykds tshigstantially
erein the
con g o B Y SR LR REF B R, 8 ERE e polfom t e
d| stal end to the proxinmal end of the mask body. 3. A

device accordin claim1 or claim?2, the mask body.
conpr | sV&éie‘é‘Cﬁlag‘"toé‘?mg @ chiEt leoheddinhg Hhegopsabody; eranpaising a

plat@ th€ Pfa'fealllavﬁge?dorgﬁ &idAhaalveiir i8I REIMARYPS EEHLHE Ll!l%taﬁmally

sSNDOo and havi ng a convex curvat Ure across Its
smopHe and haing abwnvex tavatde acrosnis wxdtienttie ngnduivheihgdormed on

tra A devi ce according to
andgﬁ n%?“%é?&r}ﬁﬁvc??%%lﬁf‘ﬂtﬁ&ﬁ%@ﬁ@u i ncl udi ng an
ext ensi on part which extends past the distal extent of

the mask body.
4. A device according to any preceding claim, the conduit including an

extension part which extends past the distal extent of the mask body.

5. A device according to claim 4, wherein the extension part is enclosed by,

and opens out of an integrally formed pocket.

6. A device according to claim 5, wherein the pocket extends from the

material of the inlet.

7. A device according to claim 4 or claim 5, wherein the pocket is

inflatable.



5. A device according to claim4, wherein the
extension part is enclosed by, and opens out of an
wonumgesdsby fornmed pocket. 6. A device accordi RTHGB2006/001913
claimb5, wherein the pocketjgextends fromthe materia
of the inlet. 7. A device according to claim4 or
claimb5, wherein the pocket is inflatable.8. A device
according to claim7, wherein the pocket is inflated
by gas fromthe cuff. 9. A device according to claim
8, erejn, th L culf | ;
thers barns' 45 B3RIEE 1B Rar Yln bR (RERREL KIIRKRDSy gos from
the ti® pocket. 10. A device according to claim9, wherein
the access way is provided by a pinch-off of the cuff.
11. A device according to any of clainms 4 to 10,
wherei n_ANGRXEATHAR 8kinl BEWHARS BHIRIHRI GYPHE scaled
it collapsing under i'ncreased alir pressure in the
togbek tere Hilng & atevisgeimdengadifrgn the avfffetp theldockeiher ei n
the prevention neans conpri ses one or nore support web
formed integrally with the extension part. 13. A
devige agcpuflk ra\gcotr@inglt@bmirﬁ&, wWHRgdi@ ke dcbessvayeidphovided by a
support web extends fromthe extension part,
pinslubftodttd @iff. y per pendi cul ar thereto. 14. A device
according to any preceding claim wherein the nask
conprises a plastics material. 15. A device according
to any pAGReRERScEHiALAd W OF eiaimé Beo maf whéraln ths eatension part
shore 5CA material. 16. A device according to_claim
includes mpansad praviet ibsqllanging ypder drarprsed 8k PEseHE i thg acket.

mat eri al .

12. A device according to claim 11, wherein the prevention means comprises

one or more support web formed integrally with the extension part.

13. A device according to claim 12, wherein the or each support web extends

from the extension part, substantially perpendicular thereto.

14. A device according to any preceding claim, wherein the mask comprises

a plastics material.

15. A device according to any preceding claim, wherein the material is a

shore 50A material.

16. A device according to claim 12, wherein the airway tube comprises a

shore 90A material.



