LARYNGEAL MASK Al RWAY DEVI CE AND METHOD OF MANUFACTURE
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the patient with sufficient rapidity. Al so, inserting
an endotracheal tube normally requires mani pul ati on of
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from several major disadvantages. The principal disadvantage of the endotracheal tube

relates to the difficulty of properly inserting the tube. Inserting an endotracheal tube
into a patient is a procedure that requires a high degree of skill. Also, even for skilled
practitioners, insertion of an endotracheal tube is sometimes difficult or not possible. In
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 nﬁanipulations make it difficult, or undesirable, to insert an

endotracheal tube into a patient who may be suffering from a neck injury.
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useful for facilitating insertion of an endotracheal

has UrSor 3k i G et DDA, Bufniille SEiPAE an

deviteQthal@ndPbe FefeHES @cq HEMnkubating e4kBekae REhak hachgalevicede. The
Use of the lary %d%ga mask airway device in this
intupgiats @wedms Ithe aided adirpatage shat ahiswaeyl fon éamltatsng ipbértien of an

endbtpac'c%'églll %ﬁi@ﬁgﬁ nﬁplgaq qglhyﬁgéaétrﬁggﬁ akr%kglemgé]v ‘i’)lgsf léeen located

emsn s o)
in the @utigne dthe alelvits @ah abhes b rpinideafor ngsubssgrBgEA insﬂiﬁak endotracheal
ai rway 1QIeV| ce, and once the device has been | ocated in

tubg hJs5aft St larynesalopag pipREaleiGoE Hay fsbionnGertiues what is
cont hdfly Kh(S\LHQé binB G RASE 0P R eﬁlggt\rfgt?igﬂ_ttﬁb .fO{ﬂg?mH&t B0 ments

I's"stands in contrast tot tively rge
of thmpattrmﬁs béad;, nheckpatdi Jem eirs révpadd toecskrt ahujinjtmmg] durylvgwl phask
eal

air\x(%(}eltd%g]g elxﬁg)nlgé gbfeh },’ﬂﬁ& a% eepﬁ(écqtﬁ{ IBE%& ﬁ%ﬁt Ithrzase%dotracheal tube
may be inserted with virtually no additional movements of the patient. This stands in
contrast to the relatively large motions of the patient's head, neck and jaw that would be
required if the endotracheal tube were inserted without the assistance of the intubating
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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manufacturing more complex, and can affect the performance of devices in use. This is
especially so in devices formed from relatively rigid materials, like PVC, as opposed to

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.
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the provision of a drain tube can cause unacceptable stiffening of the mask tip area and

occlusion/restriction of the airway passage.

According to the invention there is provided a method of making 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 method
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According to a second aspect of the invention there is provided a laryngeal

mask airway device, made according to any of the methods set out above.

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

to the following drawings, in which,

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

Figure 2 is a right side view of the device of Figure 1;

Figure 3 is a dorsal view of the device of Figure 1;

Figure 4 is a ventral view of the device of Figure 1;
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the invention;

Figure 13 is an exploded ventral perspective view of a device made according
to the invention,

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

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;

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;

Figure 20 is a dorsal three quarter perspective view of the device of Figure 14;

Figure 21 is a view of section CC-CC in Figure 20;

Figure 22 is a view of section VC-VC in Figure 17;

Figure 23 is a proximal end view of a part of the device of Figure 14; and

Figure 24 is a distal end view of a part of the device of Figure 14.
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accordlng y wth reference to Figures 2 to 6, the
dorskt\sidze14, haenteal 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 embodiments 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
have a circular cross-section as in many prior devices, but instead is compressed in the
dorsal/ventral direction which assists in correct insertion of the device 1, helps prevent
kinking, and assists in comfortable positioning for the patient as the shape generally

mimics the shape of the natural airway. In this embodiment each side 18, 19 of the
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w0 200haes98han the patient) a distal end 17 and peTHOB2@AE01909
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airway tube's dorsal nmould surface 23 (Figure 13).
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The proximal end of the airway tube 2 is provided with a connector 42, for
connection of the device 1 to a gas supply and drain (not shown) 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 connector body 43

has a perpendicularly extending peripheral flange 46 which extends at one point on its

circumference into a tab 47. Conmnector plug 45 attaches to connector body 43 by



airway tube 2 and mask 3. A further feature of the
airway 2 is the oesophageal drain tube 41. This drain

WO ive/125987 i s | ocated within airway tube 2, extBCGB06/001909
centrally through it fromegne end to the other, and in-
this enbodinent it is disposed in contact with the
i nner surface 2a of the dorsal wall 2b of the airway

tube 2, and bounded on_each side by raise nmoagt h .
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xtends at one point on its circunference into a tab
47. Connector plug 45 attaches to connector body 43 '
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at "the distal end of the connector plug 45 where it
thargthe axshesig] eoritway 8bRAect or body 43. Drain tube 4 1

extends into and through m nor bore 49, such that the
bore of the airway tube 2 and the bore of the drain

t UbR eferding o ws epdtigtre 23, rtbenbedle pdaioth ePMPTIRASNTE regnerally oval
to the mask 3, the consi

) he .mask ists of t ts 1
mowdag pPciael (O FETBTILET 8 5 Grpte BrBRL oy dorsa
bPNERAL o6 Whkitrdl- sulfibe DACKFiphBlI) 4a poximsineihing) poition 24D,
ﬂnﬁﬁé%ﬁﬁhgﬁ?§ by ﬁod?ding frgagg shore 50CA VWt hene PVC +
andRBUWistdltipsélmat erial is substantially softer and nore
def ornabl e than the material of airway tube 2.
Referring now to Figure 23, the back plate 4 conprises

a gengr drkyl QyRbe MaUhGi Hgomfencurivawed rbmomg lvisledior thal other,
or ventral directions, havin

. g a snooth S}?rsal asu[ubeCE and
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10n§1¥u%ﬂa?l%! thle Yof¥al'GurBiRE blqD R4 *aurved, 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 fhe anatomy of the patient. This is shown schematically at X in Figure 2. 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

24a of the back plate is illustrated particularly in the sectional views shown in Figures



and a distal tip 61. The dorsal surface 24 has a

convex curvature fromone side to the other,
w@oroses38ndi ng to the curvature of the dorsal BCI/GB2®6/001909

of the airway tube 2, and Lgngitudinally, the dorsal
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n term b\?g& an angle normal to the channel

Wh]fcp sacsl?B ey FWedkh wal |l 26 is continued, the

wal | s curving back over the channel and term nating in
i nwardly extendi ng webs 27 éFlgures 7.and
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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 shown
schematically by a dotted line in Figure 11), below the level of which run all three

conduits 11, 28a.

Referring now particularly to Figure 7, it can be seen that although the drain
tube 11 extends the full length of the back plate 4 from its proximal joining portion 24b
to distal tip 61, the conduits 28a do not extend the full length of the back plate 4, but



an oesophageal drain tube 11 extending along it for
its entire length fromjoining portion 24b to di stal
W 2@6682398Thus, it can be seen that the channel PeIEEB2006/001909
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circunference 12a of
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 39. 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
ratio of dorsal to ventral side surface areas favours the dorsal side. Thus, when deflated

the distal end 7b of the cuff 7 will curl with bias from dorsal to ventral side.



opening 12 (Figure 22). This hood or pocket 36a is
integrally formed in the material of the back plate 4
wa@eooditzost tip 61. It conpletely surrounds andPErRGBRWS/001909

fromthe circunference of {?e drai n tube opening 12

and the joint therebetween Ts snmooth. As illustrated,
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fron1prOX|naI end 16. The connector 42 is attached to
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conmuni cation with drain tube 41, and the mjo re
cond8x iostes eluhops i20 dfl hackl plate walls 26. The cuff 7 is bonded 1nto 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 (Figures 21 and 22) putting the cuff 7 and hood
362 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 the cuff 7, making manufacturing simpler. Furthermore, in prior devices in



conmuni cation with the interior of airway tube 2.
Airway tube 2 is attached to the back plate 4
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al ready formed tube 2. Thu the joining portion 24b
of the back plate 4 is nnuléed onto the dorsal arc of
the airway tube 2 (Figure 13). Secure attachnent is
facilitated by the surfaces 22a, 23 which provide an
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acute curvature of a drain tube t
of insertion. The ventral displacement of the distal tlp 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

hy providing drain tube 11 integrally moulded in the material of the back plate 4,
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Moreover, with the back plate 4 of the invention, the
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peri pheral inflatable cuff,

gas 3. t heA magkobérery %nWeElta% dnfelﬁléﬁlgrﬁﬁﬂ%}neﬁ)% 6(frh 2
reial 3 TR B b By tube,

over-noul di ng a nmask body onto said airway tube, and

accar di g PEVEH sk o r0a HeeeHe Sei GFRe e sop of
foni?f C ?%%Egéy%%ngetﬁ i((J1 c %%%Q%E@Eggggﬁoﬁgé fnﬁglezt eg o'fA

5. A method according to claim 4, wherein the cuff is attached to the mask

as a gas-tight member, and including the step of removing a pinch-off after attachment.

6. A method according to any preceding claim, including the step of
moulding the body including an integral oesophageal drain t}lbe, and attaching the

integrally moulded drain tube to a drain tube of the airway.

7. A method according to claim 6, including the step of integrally moulding

a cuff to the circumference of the drain tube opening.



relatively stiff airway tube having a preforned

curvature. 4. A nethod according to any preceding
wa@b@smesosncl udi ng the step of form ng the cuffP&GB2006/001909

bl ow noul ding prior to attighing it to the mask. 5. A

nmet hod according to claim4, wherein the cuff is

attached to the nask as a gas-tight nenber, and

including the step of renpbving a pinch-off after

at t & hrediaryggealimask #iovayadevdred mage perosdips b be saathpyl of any of

.claim_including the step of noul ding the body
dmpﬁgﬂﬁﬁ'ng an integral oesophageal drain tube, and

attaching the integrally noulded drain tube to a drain

tube of the airway. 7. A nmethod according to claim®6,

including the step of integrally noulding a cuff to

the circunference of the drain tube opening.8. A

| aryngeal mask airway device, made according to the

nmet hod of any of clains 1 to 6.



