WO 03/ 018094 PCT/ GB02/ 03834 LARYNGEAL MASK Al RWAY DEVICE 5 10 The present
invention relates to a |laryngeal mask airway device. Mre specifically, the
present i woeosidi®n4rel ates to reduced cost | aryngeal nasks,PdTpBESS34
geonetric configurations for |aryngeal nmasks, and to nethods of

i nexpensively fabricating such masks. 15 The | aryngeal mask airway device
is a well known device that is useful for establishing airways in
unconsci ous patients. Such devices have been in use for about twelve years
and offer an alternative_t | d v tter wn, endot racheal
tube. For at | east sevent'}‘@%ﬁggﬁA%m§gd§m&%{>g)a?e‘lé{](g%rrpri sing a | ong

sl ender tube with an inflatable balloon disposed at the tube's distal end
have been used for establishing airways in unconscious patients. In
operation, 20 the endotracheal tube's distal end is inserted through the
nout of the patient, past the patient's |aryngeal inlet (or glottic
opening), and into the patient's trachea. Once so positioned, the balloon
is inflated so as to forma seal with the interior lining of the trachea.
After this seal is established, positive pressure nmay be applied to the
tube's proximal end to ventilate the patient's lungs. Al so, the seal
between the balloon and the inner lining of the trachea protects the |ungs
25 fromaspiration (e.g., the seal prevents material regurgitated fromthe
stomach frombeing aspirated into the patient's lungs). Al though they have
beengenor nously successful, endotracheal tubes suffer fromseveral major
di sadvant ages. The princi pal disadvantage of the endotracheal tube rel ates
to the difficulty of properly inserting the tube. Inserting an
endotracheal tube into a patient is a procedure that WO 03/018094
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endotracheal tubes comprising a long slender tube with an inflatable balloon disposed at the
tube’s distal end have been used for establishing airways in unconscious patients. In operation,
20  the endotracheal tube’s distal end is inserted through the mouth of the patient, past the patient’s
laryngeal inlet (or glottic opening), and into the patient’s trachea. Once so positioned, the
balloon is inflated so as to form a seal with the interior lining of the trachea. After this seal is
established, positive pressure may be applied to the tube’s proximal end to ventilate the patient’s
lungs. Also, the seal between the balloon and the inner lining of the trachea protects the lungs
25  from aspiration (e.g., the seal prevents material regurgitated from the stomach from being
aspirated into the patient’s lungs).
Although they have been enormously successful, endotracheal tubes suffer from several
A 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



the tube and the notch between the patient's arytenoid cartil ages. Another
di sadvantage is that patients can not cough effectively while intubated

wi th an ewdodiyoasieal tube. Yet another 10 problem w t h endatmwesdraasst ubes
relates to the manner in which they are inserted. Inserting an

endotracheal tube normally requires manipul ations of the patient's head and
neck and further requires the patient's jaw to be forcibly opened w dely.
These necessary mani pul ations make it difficult, or undesirable, to insert
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Figure 2 illustrates a device 100 that has been inserted into a patient.
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a “forgiving” device in that even if it is inserted improperly, it still tends to establish an airway.
20 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 manipulations
of the patient’s head, neck, and jaw. Further, the laryngeal mask airway device provides for
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
25  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 over the last

twelve years.



end 136 of cuff 134. The distal end 114 of tube 110 is telescopically fit
into the proximl end 132 of mask portion 130, and device 100 provides a
cont i nuouw,0 s@asm®d, airway extending from 10 proxi mal end Pci2oeéz/o3sdae 110
to the open end 136 of cuff 134. Device 100 al so includes an inflation
tube 138 for selectively inflating or deflating cuff 134. In operation, the
cuff 134 is deflated, and then the mask portion is inserted through the
patient's nmouth into the patient's pharynx. The mask portion is preferably
positioned sq.tha distal end 140 of cuff 134 rests, against th
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to refer to a | aryngeal mask airway device that has been inserted into a
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from the proximal end 112 of the tube 110 to the patient’s trachea.

For convenience of exposition, the term “fully inserted configuration™ shall be used
20 herein to refer to a laryngeal mask airway device that has been inserted into a patient and has the
following characteristics: (1) the mask portion is disposed around the patient’s glottic opening;
(2) the cuff is inflated forming a seal around the patient’s glottic opening; and (3) the airway tube
extends from a proximal end located outside the patient’s mouth to a distal end that is coupled to

the mask portion, the tube extending through the patient’s mouth and the patient’s natural upper
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airway so that the device provides a sealed airway extending from the tube’s proximal end to the
patient’s lungs. Figure 2 shows a laryngeal mask airway device in the fully inserted
configuration.

When device 100 is in the fully inserted configuration, device 100 advantageously does



| aryngeal mask airway device. The illustrated mask portion 230, which is
described nore fully in U S Patent No. 5,355,879, includes an inflatable
cuff 234 wuodsaikm@ekpl at e 250. Backpl ate 250 10 defines a maaxéBwlo3gzad 232
for receiving, or coupling to, a cylindrical airway tube (not shown). Mask
portion 230 defines a seal ed passageway, or airway, that extends from
proxi mal end 232 through to the open egd 236 of cuff 234. This nmask
portion 230 al so includes an inflatabl e back cushion that, when inflated,
expands to the contour jllustrated by phantomoutline 252. As shown in

Fi gur e BOt QoREckthg dnferirdining af the traehesr Ratherdhe pagl ﬁreétaggﬂ@ﬂmcyn@ﬁ%wa% The
t hi ckne N 3 -1 al ke B, thd ckness
of the IAPCuaRp ok BERRiCR R Gh St QT Rrtible ol ooy IR TR0,
5, 303, 68dlicdesiaterioeEniap oftharnpiche ) theatis et theylpeyngéal puletare acdustbencdde cottagt

may be referred to as_an "intubating |arypge nas ir evice.' The
i nt ubat Wh‘é farsignimatier. Foreaemple duripg b ot 8??%‘31%% Q9 o'ili‘\é\%%{o‘gﬁ NOHRALY acheal

tubes AfhRE; QM ghiikitiRadiithds AMMRIFA) 1o TS Ksopfagis Wﬂé’se%k’lﬁéé%r@ﬁ’&oﬁﬁ?lyh&@at ed
inthe fully inserted configuration, the device can act as a guide for a

subsequesnsitiveiand dass ebcepithde todeingadannagsd bydentagfwitthehelinflaialje shifnask ai r way

device in this fashion facilitates wh iS €O Nl ~Kno as_ bl ind

i nsertion" o lglﬁ%?él?'f’dv&tarsgﬁtﬁ%%l S’%ﬁﬁ'ée.v_v 8ﬁfh§ mﬁﬁ%ﬁ%&?@ﬁ?@%ﬁ‘pqcﬁ@pati ent's

head, nggingeaNdadleitvalyQletREUTHE Alds@ratddsfisk poRfoni 30URAIChNYdéseibEDRate faBg K

ai rway device, and once the device has been |ocated in the ful Iﬁ/' i nserted
6

25 conf igUratesat Nonb3 Bndi: inctudeaan inflasatiaguibe34 aks backplate B0 i Backalate230
ddi t i S Ofaot tient ' i t0 .t
fei 40 o RO ERR P ol 22 D RN o g b 80 ANl QR Bl Bt By,

be requM®H poftidnlB30eBtadsrahrRa patdaewss o airvag tha dxwntihfroin grocnassid2ihce

of the intubating I aryngeal mask airway devi ce. WO 03/018094 . )
PCT/ GBOthronginte theopsngnd Bap of culig34 5 Thsamask pogean30sds igeludssaninfatgple pagk
anot her ' | | Ruddsdiag to
provi di certiim b, WHERInfRld, CRAR0RANe oTRSl: MUK M Alm DIATESE' 82, Ce

al so pr ehivdem Eigeedotid cressaectind oéipriagat tuffegre geredaliyosiradiaai Ahathidmesehbvi ng

it d material . The di . d of th [ be i i
or ofF paPF G A 3F AP 775 U Sk o Biekboe e IR ST MY BBl RRGIE7 -
addi ti og ¢ Qilpfeikdi Ng drai nage, the drainage tube nay also be used to

guide insertion of a gastric tube. In general, prior art |aryngeal nask
ai rway devi c&5S HRajnt Dlseh 302,087 descuibesiabex amiileipiagother type of prior art device that

may be referred to as an “intubating laryngeal mask airway device.” The intubating device is
useful for facilitating insertion of an endotracheal tube. After an intubating laryngeal mask

20  airway device has been located in the fully inserted configuration, the device can act as a guide
for a subsequently inserted endotracheal tube. Use of the laryngeal mask airway device in this
fashion facilitates what is commonly known as “blind insertion” of the endotracheal tube. Only
minor movements of the patient’s head, neck, and jaw are required to insert the intubating
laryngeal mask airway device, and once the device has been located in the fully inserted

25  configuration, the endotracheal 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.



el astoneric materials such as silicone to desired shapes. One advantage of
these materials is that they are durable enough to permt the devices to
be steri | waeabdigooan aut ocl ave and reused. For 10 exanpl e, BEngBp@aBE34TASK
ai rway devices sold by LMA International SA of Henley, England are
guaranteed to survive forty sterilizations, and in practice these devices
may generally be sterilized (and reused) nore than forty tines before
becom ng too worn for reuse. However, ofe di sadvant age of these materials
is that they are relatively expensive. Accordingly, it would be
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Patent No. 5,983,897 discloses another laryngeal mask airway device in which the mask portion
20  is formed by attaching cuff members to the top and bottom of a backplate. The cuff members
may be formed from flexible, resilient plastics material, such as PVC. One disadvantage of the
devices disclosed in the ‘897 and ‘452 patents is that the assembly of the disclosed mask portions
necessarily involves two steps: a first step of fabricating the backplate and then a second step of

adhering the cuff to the top and bottom of the plate. It would therefore be advantageous to
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develop a process for simultaneously forming all parts of the mask portion of a Jaryngeal mask
airway device.
In addition to cost, another disadvantage of prior art laryngeal mask airway devices

relates to the quality of the seal established between the patient and the device. The device 100



woul d be advant ageous to provide a | aryngeal mask airway device that
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of the deflated device. When the cuff of a |aryngeal mask airway device is
defl ated, the device would ideally, automatically, assume a shape that was
optimzed for facilitating insertion. However, prior art devices do not
tend to automatically form such shapes en the cuff is deflated.
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airway devices. However, it would be advantageous to provide a laryngeal
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met hods and s¥etasptheedisidianiage p§piiprpart laryngeal mask airway devices relates to the manner
in which they are inserted into a patient. Anesthesiologists or other practitioners insert many

types of prior art laryngeal mask airway devices by pushing one of their fingers against the
20  proximal end of the cuff. Unfortunately, this procedure requires the practitioner to insert their
finger into the patient’s mouth and guide the device past the patient’s throat. Since many
practitioners prefer to avoid inserting their fingers into patient’s mouths, several insertion tools
have been developed for facilitating insertion of various laryngeal mask airway devices.
However, it would be advantageous to provide a laryngeal mask airway device that could be
25  inserted without an insertion tool and without requiring insertion of a finger into the patient’s

mouth.



10 conpressive forces that can be generated within a patient so as to
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its several details are capable of nodifications in various respects, all
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or 'SP NEFUEAYS PrigREriGomPoBsntE; [l Amagivaley ek SRR IORYST A7 87 e f or
art | ar yaggeated'Bskadlif Va HABNHISR pofiE8hais AW ba tddthe @fasRipbrticdl Y0eal bemask
airway device inserted into a patient i nthe fully inserted configuration.
Fi gure 3lighewd imgreter danbbelpivethecbnigeater oh 6Y0 BriRCIPE comperentiblkediceshay

[ ar yngedl HELRF BEPURy S Pedconact inair it B APmaRR B L Eon. The

mask portion iafanber gt 08e bfieAgon proaitich etirtie ehdandiiréofor résigmpes 4B and
4C show two perspective views of the device shown in Figure 4A. Figure 5A
shodf a compsesgiveipress thfecan be|sapsaeAgdhipa PRiighsOIs OABIREIA FeORRBANY 3n

Fi gur esepa§sa%@\m éﬁf%n%@%ﬁé%ﬁeﬂ&grd%m@?) and 5C show two perspective views of

t he ant eriofF por mask portion shown in Figure 5A. Figure 5D
shows a per spiill bthier objeewy anld ddhentpgestod thegpreear invemionfwilllitecoms ke gddy tapparerghown

in Figure 5A. 10 Figure 5E shows a posteriqr vi of the rf.ion
shown ?ﬁo@c&als]éillggggn t%eartfrom the f\gﬁowin% deta?leélaesc}/li)t?c\w/\rll W ereﬂ] sqursa.ll( elggoél}n%nts

are shown and described, simply by way of illustration of the best mode of the invention. As

15  will be realized, the invention is capable of other and different embodiments, and its several
details are capable of modifications in various respects, all without departing from the invention.
Accordingly, the drawings and description are to be regarded as illustrative in nature, and not in

a restrictive or limiting sense, with the scope of the application being indicated in the claims.

20
For a fuller understanding of the nature and objects of the present invention, reference
should be made to the following detailed description taken in connection with the accompanying
drawings in which the same reference numerals are used to indicate the same or similar parts
wherein: |
25 Figure 1 shows a perspective view of a prior art laryngeal mask airway device.

Figure 2 shows a prior art laryngeal mask airway device inserted into a patient in the fully
inserted configuration.

Figure 3 shows a sectional view of another prior art laryngeal mask airway device.



Figure 6 shows a sectional view of the mask portion taken in the direction
of line 6-6 as shown in Figure 5A. Figure 7A shows a side view of the nmask
portion swows/igooki gure 5A when the nmask portion is defl atcauGBim3s3sgure 7B
shows an anterior view of the deflated mask portion shown in Figure 7A
Figure 8A shows a top view of a nold that nmay be used to nake the nmask
portion shown in Figure 5-7. Figure 8B shows a sectional view of the nold
taken in the direction of line 8B-8B as8 shown in Figure 8A. 20 Figures 8C
and 8D show perspective views of the nold shown in Figure 8A. Figure 9A

shows a si deFyheyvAfshédiea e vy dfubRryfzedligastiitivap deviostonstrubied dccsdidgio 4B,
and 4C. Figure 9B shows a perspective view of the proxjinml section of the
ai rway thegavestionnthe masi-peftipa oéﬁze deyiceibgingds an milaked copdilingw vi ews of the
proxi mal sectg ' ' ' kel =

respectivel yfb_ﬁé}gests@;%n{a %@nsﬁ&gtﬁ?deﬁ%@écg%glf vevIS SE&%%&SB glgs@ggl ]\%&e%q‘cff' t he

i ntegral tub®Figmeshahdypd atide sieot oftthe afflatddemaskrpastjornt aftibe desticashowm ikiFjgnres 9A.
WO Oﬁl 0%2‘326 PCT/ GB02/ 03834 9 Figures 9F and 9G show two perspective views
of the i r 41 4Gbe and backpl ate section shown in Figure 9E. Figure |OA

shows a sect iF?é?fi‘és%%Y&ﬁfsﬁd%@tv%ﬁé&%@hv@%Ws%ﬁtﬂe%&ﬁb@ iBh @f tEmhdit egr al
tube and backplate section taken i'n the direction of the Iine 10A-10A as

shown i pofiogushewd o Figufei ur e 10B shows a sectional view of the curved
ti ft i | tub d backpl at ti taken in the di ti
bF 11 ne 208 TOBTRSDIENH: PORRYR SRaret bf e ET setPn Tl et bt i o

t he sangispgpanent illustrated in Figure 10B when that conponent is
subj ected to external conpressive forces. Fi gure 10D shows a side view of

an &rbodi nentFigyre 3R showmpastaripr ivigw ahdaimask prtigh shewyn imfgaed e construct ed
according toghAg. bIWGH 4 Qo $id PRI AR BB thddREn BS dRRALOPof HL8181s t he
shown in Figure SA.
Figure 7A shows a side view of the mask portion shown in Figure SA when the mask
portion is deflated.
15 Figure 7B shows an anterior view of the deflated mask portion shown in Figure 7A.
Figure 8A shows a top view of a mold that may be used to make the mask portion shown
in Figure 5-7.
Figure 8B shows a sectional view of the mold taken in the direction of line 8B-8B as
shown in Figure 8A.
20 Figures 8C and 8D show perspective views of the mold shown in Figure 8A.
Figure 9A shows a side view of the airway tube of the device shown in Figures 4A, 4B,
and 4C.
Figure 9B shows a perspective view of the proximal section of the airway tube shown in
Figure 9A.
25 Figures 9C and 9D show views of the proximal section taken in the direction of lines 9C-
9C and 9D-9D, respectively, as shown in Figure 9B.
Figure 9E shows a side view of the integral tube and backplate section of the airway tube
shown in Figure 9A.



device. Figure 10E shows a sectional view of the intubating |aryngeal mask
ai rway device taken along line 10E-10E as shown in Figure I0OD. Figure 10F
shows a swaeoswigow of anot her enmbodi ment of a | aryngeal nmasicCRGBMABSHeEVI ce
15 constructed according to the invention. Figure 10G shows a perspective
view of the enbodi nent shown in Figure 10F. Figure 11 shows a perspective
view of a tube that has fornmed a kink in response to bending of the tube.
Figure 12 shows a perspective view of a2l aryngeal nask airway device
constructed 20 according to the invention in which the inflation tube has
been at t acheBigies ORand 0Gwhywitwbeesspetthatviewhes the fdtegralaube andebaekpletedsctiant o
one of the grooves in the airway tube. Figure 13 illustrates how the airway
tube shORYDAFEYePE 9A deviates fromits preformed configuration when the

device is 'Oﬁ@al%dld{xns BR of sebtohal PREMSreEE HRR{hAUEAh ertEd G mexﬂtegmm%ea
perspective view of the laryngeal side of the mask portion of a 2
| ar yngeald mekjdataiseotion talean iv ¢heatitkctibh ofthedined OARED A axghows inFigumed Amsk

portj on that_for eals with. djifferent portjons of.the human anatony when
Phe Sevi ce | BeRbclemors Ardiond] vig s REd S8R buba ST BRL T A

shows aba%ﬁgltate%@é‘ﬂiod/ﬂaﬁéﬁ Rfth@diBdckioh ofilihe h@BM@Bee_@IshmﬁklﬁFﬁm.deVI ce that has
WO 03/018094 PCT/ GB02/03834 10 been located in the fully inserted

confi gur at i oRigure 6 $horsB ssefinmel sieweadtheosrate somengnedt iBusiratedria Figured @R vicRway
devi ce gonstruct ed ccording. to.the iny i t hat has been |l ocated in the
fully itﬁxgtgchangg%s ig‘gbd?cgef‘(lﬂgr?%tﬁg?aéﬁp ep&eg%ﬁgﬁ%g% “a side view of the device

shown in Fi gBigreADHRVstdWedeFiek gian einbbdinfent 6f aleihtubbtal laFingeslasaskGiwayd
16C show perspective views of the device, with defl ated nmask partion
sholth i $¢vimeqonatruasel acepigiitedo the WiveniEons and s, ersiotpcheakkbesxigpding dypush the
constru&;ﬁ% according to the invention that is partially inserted into a
patient: "Figure 18A shows a side view of another |aryngeal nmask airway
devi ce const FigateeIDE shows a sectional view of the intubating laryngeal mask airway device taken

along line 10E-10E as shown in Figure 10D.
Figure 10F shows a side view of another embodiment of a laryngeal mask airway device
15  constructed according to the invention.
~ Figure 10G shows a perspective view of the embodiment shown in Figure 10F.
Figure 11 shows a perspective view of a tube that has formed a kink in response to
bending of the tube.
Figure 12 shows a perspective view of a laryngeal mask airway device constructed
20  according to the invention in which the inflation tube has been attached to the airway tube so that
the inflation tube extends into one of the grooves in the airway tube.
Figure 13 illustrates how the airway tube shown in Figure 9A deviates from its preformed
configuration when the device is located in the fully inserted configuration.
Figure 14 shows a perspective view of the laryngeal side of the mask portion of a
25  laryngeal mask airway device and illustrates the regions of the mask portion that form seals with
different portions of the human anatomy when the device is located in the fully inserted
configuration.

Figure 15A shows a sectional view of a prior art laryngeal mask airway device that has



according to the invention. Figures 18B and 18C show perspective views of
the device shown in Figure 18A. Figure 18D shows a sectional view of the
ai rway tub® aakgn4in the direction of the Iine 18D 18D a®cahower/03884Fi gur e
18A. 15 Figure 19A illustrates how the airway tube of the device shown in
Fi gures 18A-18D can be used to guide a subsequently inserted endotracheal
tube. Figure 19B shows an alternative ep;godi ment of the device shown in

Fi gures 18A-18C constructed according the invention in which the

proxi mal end of the plate is not fixed to the proximl end of the

backpl abeendeeat¢din tbe fullyeingdriedgonfigiyatioR0 Fi gure 20 shows an al ternative
enbodi nent ot Qrtion.constructe ccordihng. i L.Qn.
Figure 21 i si:g%éeinﬁ%% Fﬁ?‘%sdA %/e’lCtel:/‘\\I/mlT r\{leBVecr) S?)fgmaﬁ]lg\%gl lﬂgg'rﬂ%é%y ﬁé{;ﬁg? 3%%8%113? mask
ai rway aeerdifg taidy igendes tHathaadbet s 1ddacediin vienfullp insefsd S€iguiatiohhr ee- quart er
perspective and view ng the posterior side of mask structure, in inflated
condi tion at Fignee 4Ashowensideriesroidpe deyice shown indigyre dAavhen themasicpeien

vi ews of ;& pe.alyructure of Figure 21, as seen fromthe anterior (or
trachea-facing) side of the device of Figure 21, but in the evacuated state
wher ei n t hi n¥fguren 16B4mek 160 shofv pehgpeictitd eibws of the devick apithede fhanall mraskt fution,
agai nst skel etgl base structure of the device. Figure 23 is a view simlar
to Fi guﬁ@%{nlﬁé‘t‘regﬁryngeal mask airway device having a WD 03/018094

PCT/ GB02/ 038 3¢brd 17 AW 4 1afynBEAIAESikRF i Re bnstiiBell A¥@Rdih W0 thEigkenBor4 1S
aviewsimlar to Figure 22, for the device of Figure 23. Figure 25 is a

sect i on#iat s mwidlhkiesergdnetoalpatientn t he | ongi t udi nal sagittal plane of the
devi.ce of Figure ertai.n parts. bei.ng,omtted, .for clarity, Figure 26
o 4601 an vi SHele TERSEGHAT ue SRV ARSI ke asalie S Bl tom ol o
parts Q@gmn%m%qgvgngbn_cl arity. Figure 27 is a plan view as in Figure 26
but with added showing, to include structure omtted from Figure 26.

Fi gure 28 i s Figwesct8hand 186G dww paakpastise vigys 28 therlepicg shewpin Figgred8gure 29 is
asimlar s e%éu?er:] i‘éD‘éhS"éO’s a Qe%ioﬁ;ﬁ Kf?@w 3k th%%."u%v%yitﬁbe': [ tie/direction of the line
18D-18D as shown in Figure 18A. o
15 Figure 19A illustrates how the airway tube of the device shown in Figures 18 A-18D can
be used to guide a subsequently inserted endotracheal tube.

Figure 19B shows an alternative embodiment of the device shown in Figures 18A-13C
constructed according to the invention in which the proximal end of the plate is not fixed to the
proximal end of the backplate portion of the airway tube.

20 Figure 20 shows an alternative embodiment of a mask portion constructed according to
the invention.

Figure 21 is a simplified view in perspective for another laryngeal mask airway device
device according to the invention, as seen in three-quarter perspective and viewing the posterior
side of mask structure, in inflated condition at the distal end of an airway tube.

25 Figure 22 is a similar view of the structure of Figure 21, as seen from the anterior (or
trachea-facing) side of the device of Figure 21, but in the evacuated state wherein thin-film
material of the inflation is collapsed and matted against skeletal base structure of the device.

Figure 23 is a view similar to Figure 21, for a laryngeal mask airway device having a



Figure 30 is a longitudinal section as in Figure 25, for a nodified

enbodi nent of the invention. Figure 31 is another and simlar |ongitudinal
section, wakemwignoky to show an integrally forned feature rdT/GB®/038B4eNt | ON,
bei ng a maj or conponent of the enbodi ment of Figure 30. 15 Figure 31Ais a
view simlar to Figure 31 to show a nodification. Figure 32 is a plan view
of the posterior side of the conponent of Figure 31. Figure 33 is a view
of a slightly nodified version of the cbhponent of Figure 31. Figure 34A
shows a side view of another |aryngeal mask airway device constructed

accor di geptiodtdmage fiveemeiod the idGenfiogur es 34B and 35C show perspective views

of the device.shown.in Fiqure 34 Fi gure 34D shows_a side view of the
devi ce shpvvn%}%_’frq: lfrae“%‘ﬂ%"{i@frit?lg&lg_(%%g?’rfﬂﬁglﬁgﬁwﬁ?\‘I)\?F red?cejg\'/i ce. Figure 35A
shows a si deF}gu?é’\QS)fs égé@tiéﬂaa?Kieﬁﬁﬁﬁérpébnei‘%'ln;t]ﬁglbﬁéiﬁﬁﬁna@_gagtit*ﬂeﬁ_;ﬂjﬁﬂéio‘fﬁms hown

in Figure 34A. 25 Figure 35B shows a view of the anterior side of the nmask
por t i on dsviesef Figurei 2. certad® partst bekegrothittedhéor dlarigst i on of the |ine 35B-35B as

R el e R L P P
PCT/ GBO%éi(ﬁgaﬁﬂttedlf%rEjagig,e 35D shows a view of the posterior side of the
g

mask portion_shown in ure 35A _taken in the direction of |line 35D 35D as
shown in Fi giieraBAls Fplay viewssin Siae 26 byewith addad shpwingeto ippladesiEletHsr t i on
shown i ' 3 en in the direction of the |line 35E-35E as shown in
Fi gure g@%@??ﬁé%é shows a sectional view of a nold that may be used

to formthe Figke POisd @otioshoisw, takefrihgP3-28 iBBxudSE. Fi gure 37A shows a side

view of the integral tube and _backpl ate section of. t]ge airway tube of the
deville shown FIgNre2Yifpumyansestienal peg; byt len @tr%?%ﬂ%- O W EIgwH28f the inner side

of the integighyd 3% AR PAFIRLA:BnSEH FRre 28 rshPBdiRA EIBYARAY 6F the

invention.
Figure 31 is another and similar longitudinal section, taken only to show an integrally
formed feature of the invention, being a major component of the embodiment of Figure 30.
15 Figure 31A is a view similar to Figure 31 to show a modification.
Figure 32 is a plan view of the posterior side of the componenf of Figure 31.
Figure 33 is a view of a slightly modified version of the component of Figure 31.
Figure 34 A shows a side view of another laryngeal mask airway device constructed
according to the invention.
20 Figures 34B and 35C show perspective views of the device shown in Figure 34A.
Figure 34D shows a side view of the device shown in Figure 34A during construction of
the device.
Figure 35A shows a side view of the mask portion, when inflated, of the device shown in
Figure 34A.
25 Figure 35B shows a view of the anterior side of the mask portion shown in Figure 35A
taken in the direction of the line 35B-35B as shown in Figure 35A.
Figure 35C shows a perspective view of the anterior surface of the mask portion shown in

Figure 35A.



Figure 37C shows a view of the proximl end of the integral tube and

backpl ate section shown in Figure 37A taken in the direction of the line
37C- 37C awosismasnoun Fi gure 37A. Figure 37D shows a secti a@al/Geozasaf the

i ntegral tube and backpl ate section shown in Figure 37A taken along the
line 37D 37D shown in Figure 37A. 15 Figure 38A shows a perspective view of
the connector section of the airway tubﬁzof the |aryngeal mask airway

devi ce shown in Figures 34A-34C. Figures®38B, 38C, and 38D show vi ews of

the connector_section shown in Figure 38A taken in the direction of |lines
38B- 38B, 38CFame 33pchaerr 38D, ofithespestarioy eidg of the makimeriien showgup FigBa3S20

Fi gure . eCtie, M of an cheal tube being inserted
thrOugh?f%ﬁe‘g%p%\g@qu%g?og{é%nqﬂé@?%ﬁ%?‘%%hogm&pﬁ%ﬂgéﬁgwe 39B shows an anteri or

view of the @epure8sE bioows 4 sechbgdlv2wdFAha sablb porten dbdwaahEighret 35Retaked mrtts
through the central aperture defined_ in the support of the mask portion.
25 Fi gurddredtipn o jegaineatrErde i ps showm g Kigie 40t her enbodi ment of a mask

portison consg{cl 64 shcﬁ&cé%éé#iggal Rzi%tul &6 1nBNRRL ALYy ﬁé‘ué@!ﬁitg %bnt:hﬁe AARP E{)Itt'on

defines a fenestration for facilitating I nsertion of endotracheal tube.
Fi gure 40b8vshdivguas 86Ae358.ew of an endotracheal tube being inserted through

the mask WO Q3/01 4 PCT/ GQB02/03834 .13 portion shown in.Fiqure 40A.

i gur e 1A s RIRHE 37A SROVR Ba8H It oh He i SEipovs TR GRet: it o e ne

i nvent i Qfbe offhO8vEecAhBwa R Siqdesud ew of the support shown in Figure 41A
of i

taken in the direction the line 41B-41B as shown in Figure 41A. 5

Fi gures 42 akitemd3EBohowop viereaishomnet sidy ofsthe puegral wbhsnd baskpldteseeitondi ng t o
t he Oi nv ntion}'::i Fi gur.e 44 shows an anterior view of a mask portion of the

t ypdOshSRAVR 1 EBhiir-dé-35A- 35E being squeezed between two fingers to

illustrate tiFenire3PORESWOR vieReofMBSHroRNAlieA of the iMeSSS HIbE o8& Bidkptht R0k he
mask portion is disposed within a patient. 10 FI%I’G 45A shows a_secti onal

vi ew of shobe Heig Apigken bribe diseation of & lineciCa? Hg 2 shopiaein Figure 37A.

Figure 37D shows a sectional view of the integral tube and backplate section shown in
Figure 37A taken along the line 37D-37D shown in Figure 37A.

15 Figure 38A shows a perspective view of the connector section of the airway tube of the
laryngeal mask airway device shown in Figures 34A-34C.

Figures 38B, 38C, and 38D show views of the connector section shown in Figure 38A
taken in the direction of lines 38B-38B, 38C-38C, and 38D-38D, respectively, as shown in
Figure 38A.

20 Figure 39A shows a perspective view of an endotracheal tube being inserted through the
device shown in Figures 34A-34C.

Figure 39B shows an anterior view of the device shown in Figure 39A as the
endotracheal tube extends through the central aperture defined in the support of the mask
portion.

25 Figure 40A shows an anterior view of another embodimerit of a mask portion constructed
according to the invention in which the support defines a fenestration for facilitating insertion of
an endotracheal tube.

Figure 40B shows a side view of an endotracheal tube being inserted through the mask



i nvention. Figure 45B shows an expl oded view of the support shown in Figure
44A.  Figure 45C shows a posterior aspect of the mask portion shown in

Fi gure 45W0 diogsmve 46 shows an anterior view of a mask porHdToGB@i03sdae type
shown in Figures 45A- 15 45C bei ng squeezed between two fingers to
illustrate the response of the nmask portion to pressure exerted when the
mask portion is disposed within a patient. Figure 47A shows a side view of
anot her enbodi nent of the integral tubeldnd backplate section of the

ai rway tube of a laryngeal nask airway device constructed according to the

i nvent i QarticAQhbivg i BigdwBioiows a view of the inner side of the integral

t ube and backpl ate section shown in Figure 47A, Figure 47C shows a view of
the bar takehigue #hd shewee tapoviewof pratker sTrportydesigned Bespnding to teguveatiarA.
Figure 47D s gﬂfg;g i i t hro [y, I
mask airway @%&%gw ce C%%gtﬁ ?‘Sgetkv eéj{g%%@ﬁéﬁ%&?%ﬁ{ﬁ%qfen@&#g%%s%ggég%gﬁ

i ncl ude o thedinedfl Bt4iB tyhewsioMigiradFAgures 47A-47C. Figure 48A shows a
perspective view o et anot her enbodi nent of the integral tube and

backgl ate sect§usw %élﬁ"%hPVHQPtVWé gt ?Q}&’Pgﬂc‘é%sé%‘mgﬁij“{r@ngﬁémenventi on.
VO 03/ 058096,,LCT/ GB02/ 03834 14 Figure 48B shows a side view of the

i ntegral tube and backpl ate section shown in Figure 48A. Figure 48C shows
a view of th&Figme ¢4 slmwssindmtaforaidvaofmgesk partiek ofiihewppe shewinde Fignosssi5Auct ed

accor di to.the invenption usi the air t ube sho in Figures 48A and
485, 5 PEQEIE s S borosh broibigrety Mo g svpeBseceldusmesk BITER 0 ssC
Fi gure 49&sebexstcanyiRinitBe hRkk PotidR fCdispiBed WS pAaRat her | aryngeal mask
ai rway device constructed according to the invention. Figure 49B shows a

si ddOvi ew of Figwee dadisbewshosations vivyof anoftga mask gartion coastrumted a¢omdiigdwtls de-
and ant %%% vi ews, respectively, of the cuff shown in 10 Figures 49A and
49B. ot

Figure 45B shows an exploded view of the support shown in Figure 44A.

Figure 45C shows a posterior aspect of the mask portion shown in Figure 45A.

Figure 46 shows an anterior view of a mask portion of the type shown in Figures 45A-

15  45C being squeezed between two fingers to illustrate the response of the mask portion to
pressure exerted when the mask portion is disposed within a patient.

Figure 47A shows a side view of another embodiment of the integral tube and backplate
section of the airway tube of a laryngeal mask airway device constructed according to the
invention.

20 Figure 47B shows a view of the inner side of the integral tube and backplate section
shown in Figure 47A.

Figure 47C shows a view of the bar taken in the direction of line 47C-47C as shown in
Figure 47A.

Figure 47D shows an endotracheal tube being inserted through a laryngeal mask airway

25  device constructed according to the invention so as to include a bar of the type shown in Figures
47A-47C.

Figure 48 A shows a perspective view of yet another embodiment of the integral tube and

backplate section of an airway tube constructed according to the invention.



Fi gure 49E shows a sectional view of the cuff shown in Figure 49C taken in
the direction of arrow 49E-49E. Figure 49F shows a sectional view of the
devi ce shewgwosimsdugure 49B taken in the direction of arr ®ReHCBI24BS34 15
Figure 49G shows a sectional view of a | aryngeal mask airway device in

whi ch the backplate is attached at a equatorial |ocation of the cuff.

DETAI LED DESCRI PTI ON OF EXEMPLARY EMBODI MENTS Fi gure 4A shows a side view
of one enbodi ment of a |aryngeal mask ait4way device 400 20 constructed
according to one aspect of the invention. Figures 4B and 4C show two
perspecti ve Rigwed8Bfshaeyhsrledv oDdeinesrdiGibe sndbvaekpleHeyticroshetvnun Feghré r om
t wo sepaA{%e pi eces that are bonded, or adhered, together. The first piece
is an ai y tube 410 and the second piece is a mask portion 430. In

Fi gures 4A, Asér@%mquaiaéc%ﬁ@wé RS iAPSKB AhHAIA3S 4 BryRBOWIdsR aﬁ"{i/ak ttiad ed

condi tion. be di scussed i n greater detai’l "bel ow, mask portion 430

may advaensigstadsicgordimghie tiommendtidnyusmgphodesay wht bledvn mtEgiond8Aand d8Bg. The

i tub 0 be. pr od . rqtational i ng,
21 L ePnat | vel IS AEE hE% AaiR o3 BEfe dtyies bR rBaRC: Ty pes of ol di no.
Fi gure 5A sh@isurd 49Ad80Ws aiVaftbriOBSdtsiRetivel &y 48 noth@NatyibdAhedk affiva iSHcHB

and 5C show two perspective views of the anterior side of mask portion 430
when i nfqoastartedmceRrduigspthyongert®ng094 PCT/ GB02/ 03834 15 shows a

per spective v t terlor si of. sk .portio 30 when inflated,
and Figure S\éﬂl&gﬁggg sgg\ﬁg%dgfvm&f%gg%ﬁ %‘%Wﬁlggﬁ% ren%‘ék portion 430 when

i nflated. The&FigmeyO@aid49Dsh@dide RS hREHATviaSs, Uspdciakby of the ROREEhIiAN
with Figures 5B-5E are made with reference to the fully inserted
conflPguridewsh?oAraed 498, when the device 400 is in the fully inserted

confi gurati on; j t riian.a ; i
Cont L et | OiehbagB 3L Skl BROK RS 08 AR AIONOLES, B e
Fi gur es @Rrmawdli9FE9BA so, when device 400 is in the fully inserted

configuration, th ortion of. mask portiqn 430 shown.in Figures 5D and 5E
will be di 532 Bﬁﬁféﬁ?"ﬁ%‘l‘ S"i‘:BO{qfﬁé’liigP{%ﬁ CECH NP égurﬁéf)g,tal%é’?gﬁ or to
the portdiRRSoSHMWdW Mor-igrr es 5B and 5C. Figure 6 shows a sectional view of

mask portion 430 taken in ‘the direction of line 6-6 as 10 shown in Figure
5A. 1Bi gures hgundOGBhewowssitbmakyicw afia baryagealnesksairy aysfeaoriiveiych thé mask
por ti on 30 M el f8hL AL % quatorial Tocation of the cuff.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Figure 4A shows a side view of one embodiment of a laryngeal mask airway device 400
20  constructed according to one aspect of the invention. Figures 4B and 4C show two perspeétive
Views of device 400. Device 400 is preferably constructed from two separate pieces that are
bonded, or adhered, together. The first piece is an airway tube 410 and the second piece is a
mask portion 430. In Figures 4A, 4B, and 4C, the mask portion 430 is shown in an inflated
condition. As will be discussed in greater detail below, mask pdrtion 430 may advantageously
25  be formed by a process called rotational molding. The airway tube 410 may also be produced by
rotational molding, or alternatively, could be produced using injection or other types of molding.
Figure 5A shows a side view of mask portion 430 when inflated. Figures 5B and 5C

show two perspective views of the anterior side of mask portion 430 when inflated. Figure 5D



Mask portion 430 includes a plate 440, an inflatable cuff 460, and an
inflation tube 490. Mask portion 430 al so defines a proxinmal end 432 and a
di stal enwoiddig®mown for exanple in Figure 5D). Plate 44€T/6B02/03834
characterized by a generally elliptical shape and defines a central 15
aperture or through. hole 442 (shown best in Figure 5E). For conveni ence of
exposition, the shape of plate 440 may be referred to as* that of an

el liptical annulus. A classic annulus hd8 circular symetry, however, the
elliptical annulus of plate 442 follows the elliptical profile
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outer p?gﬂ&&e{o}( example in Figure 5A). The pharyngeal side 444 of plate 440 is so named because,

20  as will be discussed below, the pharyngeal side 444 is disposed proximal to the pharyngeal wall
of a patient when device 400 is in the fully inserted configuration. The central aperture 442 of
plate 440 extends through the entire plate ‘from the pharyngeal side 444 to the laryngeal side 446.
The distance between the pharyngeal side 444 and the laryngeal'side 446 of plate 440, or the
thickness of the plate, shall be referred to as T2, as shown in Figure 6. In some embodiments,

25  the plate is substantially flat in that the thickness T2 is substantially uniform throughout the
plate. One preferred value for the thickness T2 of the substantially flat plate 440 is about two
millimeters plus or minus one millimeter. Even more preferably, the thickness T2 of the

substantially flat plate 440 is two millimeters plus or minus 0.5 millimeters. Even more



of the plate 440. The thickness of the cuff (i.e., the cuff wall), as shown
in Figure 6, shall be referred to as T3. One preferred value for the

t hi cknesswiBo3afismolme cuff is about 0.04 to 0.24 mllimeterkCT/GBI2M3834
preferably, the thickness T3 is in the range 0.08 to 0.20 mllinmeters (or
0.14 15 plus or mnus 0.06 mllineters). Even nore preferably, the

t hi ckness T3 of the cuff is 0.14 plus or mnus 0.03 mllineters. For
conveni ence of exposition, the shape of 1¢he inflated cuff 460 shall be
referred to as "generallytormdal . The shape of the cuff is not strictly
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As shown best in ures _5A_and 6, when the 460_i.s | nfl t.he

| ar ynge&tegedjio %583 nepyefersg valug oyt thigkoe ﬂ"l Héﬁ‘eﬁyﬁjﬂﬁ%b%&tog)ﬂ BP%ur f ace

of cuff AfQQnhak: tﬂﬁ)rpgferfér%yotfhettﬂﬁ@kl%ég 3460 thbahgd 6.081t8 D2BaHiIPRBeS (b£0.14 0
plate 440, or urt e fromplate . \When device 400|S|nthefullé
U3 n

inséft eqthxscmﬁmgun @06 onllimetdre). | Eveprrgersipreferably4the thitknass I3 96 the i 18 9014

physi cal co he tissues surrounding the 10 patient's |aryngeal
inlet. %%ﬂ'ﬁ%b%ggﬁ“qe i gures 5D and 5E, when cuff 460 is inflated, the

aperture 442 mxt&fdficttd o XpYsitibh,aHg bhdpbof fRSKIINeT tufoNn6G shallltRirefehed ek
portion fg‘rgx?erac}le})c tlopo?gal’{jl The shape of the cuff is not strictly a torus for several reasons. For
example, the cross section of the cuff is U-shaped rather than circular (as shown in Figure 6).

20  Also, a classic torus has a ring-like, or doughnut, shape (and is formed by rotating a circle about
an axis in the plane of the circle that does not intersect the circle), whereas the cuff 460 follows
the generally elliptical shape of the plate 440. Also, the thickness of the inflated cuff is not
constant from the proximal end to the distal end (as shown for example in Figure 5A by the angle
alpha). However, despite these variations from the classic torus, the inflated cuff may be

25  described as having a generally toroidal configuration (since it is essentially formed by sweeping
the U-shaped cross section of the inflated cuff along the elliptical contour defined by the plate
440).

Plate 440 and cuff 460 of mask portion 430 cooperate to define a generally toroidal



passage 442 that extends fromthe |l aryngeal side to the pharyngeal side.

For conveni ence of exposition, three directions shall be defined with
respect twonasaksosporti on 430. The arrow Pt D shown in Fi gurrc1s¢B@oBgiads in a
proxi mal -to-distal direction. Mask 15 portion 430 extends in the
proxi mal -to-distal direction fromthe proximl end 432 to the distal end
434. It wll be appreciated that a distﬁl-to-proxinal direction extends
opposite to, or is rotated 180 degrees from the proxi nal -t o- di st al
direction. The arrow LtP shown in Figure 5A extends in a
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pharyngeal direction from laryngeal side 448 to pharyngeal side 444. It will be appreciated that
20 -apharyngeal-to-laryngeal direction extends opposite to, or is rotated 180 degrees from, the
laryngeal-to-pharyngeal direction. (The laryngeal-to-pharyngeal direction could also be referred
to as the “antero—posteﬁor” direction.) The arrow LtR shown in Figure 5E extends in the left-to-
right direction. It will be appreciated that a right-to-left direction extends opposite to, or is
rotated 180 degrees from, the left-to-right direction. These directions are so named because
25  when the device 400 is inserted into a patient, the device will extend from a left side to a right
side within the patient. These right-to-left and left-to-right directions could also be referred to as
“lateral” directions. The proximal-to-distal, laryngeal-to-pharyngeal, and left-to-right directions

are mutually orthogonal and provide a convenient reference coordinate system for describing the



to the distal end 434. This tapering can be described in terns of the angle
al pha between the pharyngeal side 444 and the | aryngeal side 448 of mask
portion 48@ o3as®mown in Figure 5A. One preferred val ue frRoT/GB®/0BS3Y e

al pha is about ten degrees plus or mnus one degree. Mire 15 preferably,
the angle alpha is ten degrees plus or mnus half a degree. Most
preferably, the angle alpha is substantially equal to ten degrees. As wl|l
be discussed below, this angle al pha isl8selected to match the human
anatony to allow all portions of the inflated cuff to contact the tissues
sur r oundiemiget he Iaryngeal inlet and to ther eby pr ovi de i nproved seal s. The
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830 of the nold 800 define the boundar ies_of hollow
tissues surrounding the laryngeal inlet and to thereby provide improved seals.
The plate 440 shown in Figure 5A is characterized by a substantially constant thickness.

20  Thatis, the thickness T2 (as shown in Figure 6) of plate 440 is substantially constant from the
proximal end of the mask portion to the distal end of the mask portion and the variation in the
mask portion’s thickness is entirely provided by the cuff 460. However, as mentioned above, in
some embodiments, it may be advantageous to provide plate 440 with a tapering thickness so
that the distal end of the plate is thinner than the proximal end.

25 As shown in Figure 5E, the length of the plate 440, or the distance between the proximal
end 432 and the distal end 434 as measured in the proximal-to-distal direction, shall be referred
to as L1, and the length of aperture 442 as measured in the proximal-to-distal direction shall be

referred to as L2. The width of the plate 440, as measured in the left-to-right direction, shall be



interior volunme 820. One portion 822 of the interior volunme 820 has a
generally toroidal shape corresponding to the generally toroidal shape of
t he i nf| amwedo3ougd4460. Anot her portion 824 of the interi orrcizcB@lozsa 820
has a generally elliptical shape corresponding to the shape of plate 440.
That is, portion 824 defines a hollow volune, the shape of which is
substantially identical to the flat, elliptical shape of plate 440.
Simlarly, the portion 822 defines a had9 ow volume, the shape of which is
substantially identical to the shape of the inflated cuff 460. In
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which is substantially identical to the shape of the inflated cuff 460.
In operation, mask portion 430 may be formed by adding or injecting a liquid plastic
20  material (e.g., polyvinyl chloride or “PVC”) into the interior volume 820 of mold 800 and by
then rotating or otherwise moving mold 800 so as to coat the interior walls 830 with the liquid
plastic material. Preferably, the mold 800 is simultaneously rotated about two axes that are at
ninety degrees to each other (e.g., axis 802 and another axis that is perpendicular to axis 802).
While the mold 800 is rotating, centrifugal forces cause the liquid plastic material to coat all
25  portions of the interior walls 830 of mold 800. After all portions of the interior walls 830 have
been so coated, the mold is then preferably held stationary in the position illustrated in Figure
8B. That is, the mold 800 is preferably oriented so that the portion 824 of the hollow interior

820 is at the bottom of the mold (i.e., so that portion 824 is parallel to the ground and is closer to



portion 430 is being formed becones trapped within the cuff 460. So, when
the mask portion 430 is renoved fromnold 800, the cuff 460 is partially

i nfl at ed. wihes/oasiok 460 is only partially inflated (ratherpdihaBoziossisy

i nflated) when the mask portion 430 is renoved fromnold 800 15 because, as
the nold cools, the trapped air shrinks in volunme and accordingly only
partially fills the interior volune defjned by the cuff 460. It will be
appreciated that a variety of material me be introduced into the nold 800
and used to formmask portion 430. The termliquid plastic material as
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vi ew of It will be appreciated that a variety of materials may be introduced into the mold 800 and
used to form mask portion 430. The term liquid plastic material as used herein to refers to any
material that is capable of curing from a liquid or fluid state to a solid, flexible or plastic, state.

20 Due to its flexibility, resistance to stretching, and ability to define complex shapes such as that of
inflated cuff 460, polyvinyl chloride is a preferred material to use as the liquid plastic material
that forms mask portion 430. However, it will be appreciated that other materials could also be
used.

Once the mold 800 has been opened and the cured plastic plate and cuff have been

25  removed, fabrication of mask portion 430 may be completed by adding inflation tube 490. It will
be appreciated that adding inflation tube 490 is a relatively simple step and is accomplished by
forming an aperture in plate 440 that extends from the pharyngeal side 444 through the platé and

into the interior volume defined by cuff 460, and then fixing inflation tube 490 to that aperture.



connector section 411. Figures 9C and 9D show vi ews of connector section
411 taken in the directions indicated by |lines 9C-9C and 9D 9D,

respecti veloysasosgshown in Figure 9B. Figure 9E shows a sir@/eB@W3eH4

i ntegral tube and backpl ate section 416. Figures 9F and 9G show two 15
perspective views of integral tube and backplate section 416. Referring to
Figures 9B, 9C, and 9D, connector sectign 411 includes a proximal portion
412 and a distal portion 413. Proximal %Jlorti on 412 is preferably
cylindrical and configured to couple to standard nedi cal ventilating,_ or
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411 al so defines a sealed internal airway passage 415 that extends
ent i r el yerneyed digm theangdd8Pnal portion 412 and the distal portion 413. In
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coupl ed,. the flange 414 of connector section 411 abuts the fl|ange 420 of
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ext ends telescopj.cal . nt [ & i I . i
ot 1 ned SIS IRGR iy DG IE BROT, Speh il RopoRRREPae L kb
415 of GasRestids vReLs Rl uteammbatikpidte sectioh B 16 hFigurdséifimld Jiasmagevol21 of
section 416 so that the airway tube 410 defi ng@slI a conti nuous seal ed

i nt 4P nalpepraesvgyiaravol(inisstah tubsand Pagkplae seqtioxfifr es 10A and 10B) t hat

extends from : o i t ' I SLRbe N Eroxhdl WeitiokO
tube 410 al sgezép%gg(gF%u%%’s@i@dﬁl élanﬁéy?lf%ﬁ?mgfgel 4105-:r sﬁown\ﬁf@or
exanpl e 412 akil gdiseal Pojtionat 3. iProrimad poitiod 412 is, prafiechbiync dindaral sind soufigired 0shown

for exanple in Figure Note. that th
rcr:%uple to standard me?i@al ventlﬁatmg, or anaes'tah

eki€'dvices. Distal portion 413 is preferably
oblong as shown best in the perspective view of Figure 9B. Connector section 411 further

20 includes a disk shaped plate, or flange, 414 that extends around the junction of proximal portion
412 and distal portion 413. Connector section 411 also defines a sealed internal airway passage
415 that extends entirely through the proximal portion 412 and the distal portion 413. In the
proximal portion 412, the cross section of the passage 415 is circular, and in the distal portion
413, the cross section of the passage 415 is oblong.

25 Referring to Figures 9E, 9F, and 9G, integral airway tube and backplate section 416
includes a proximal portion 417, a central or curved portion 418, and a backplate portion 419. A
disk shaped plate, or flange, 420 is integrally attached to the proximal end of proximal portion

417. Section 416 defines a hollow internal passage 421 that extends entirely through the



and right sides are defined with respect to a person (e.g., a physician)
that is inserting the |aryngeal mask airway device into a patient and that
the | eft wicdes/44®41 of the tube will actually be di sposedcamcGBiz®3sisght
side of the patient's natural airway when the device is in the fully 15
inserted configuration. Backplate portion 419 defines a | aryngeal side 422
and a pharyngeal side 423. When the device 400 is assenbl ed, the |aryngeal
side 422 of backplate portion 419 is attAched or fixed to the phar yngeal
side 444 of mask portion 430. Also, when the assenbl ed device 400 is in the
ful ly i psenmeldcened.iagdbatkpbaic potienp ART.\§eHO. si de 423 of the backpl ate

tion 419 contact . 20 | wall of the patient. . device 400
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9A and 9E), airway tube 410 defines longitudinal folds 425 5 that extend

al ong t laad Iight sidasdre defined stithersspeict tohepareomt (e-gl, agphpisibiakibbiis engedingitbes 418,

419. nnect or section.411 .and integral,.t nd, b pl.ate sectio 6 of
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i nj ecti ®8 d¥posedicatth©fight i 6t thEpatidht’e mgmre@mmt &/h¥n SR IdFEIN the Aflyect or
section 411 is formed from pol ycarbonate and the nmaterial of section 411

i s dhar drseEed sedigyiatigndur omet er of 95 Shore A Integral tube and backpl ate
SEEt1 0,10, Mk AR AT KAETE e R Ay S SyRLRLI S Syl
Shor e AdeMor d0piseksmetided; thd laeynyeilaidead 220k backpbe portibn B9 is attached or fixed to
the pharyngeal side 444 of mask portion 430. Also, when the assembled device 400 is in the
fully inserted configuration, the pharyngeal side 423 of the backplate portion 419 contacts the
20  pharyngeal wall of the patient. When device 400 is assembled, the internal passage 424 of tube
410 communicates with the passage defined by mask portion 430 and the device 400 defines a
sealed airway passage that extends from the proximal end of the tube 410 to the central aperture
442 of mask portion 430.
The airway tube 410 s sized so that when the laryngeal mask airway device is in the fully
25  inserted configuration, the proximal portion 417 of the airway tube will be disposed between the
patient’s upper and lower teeth. Figure 10A shows a cross-sectional view of the proximal
section 417 into which the connector section 411 has been inserted taken along the line 10A-10A
as shown in Figure 9A. The airway tube 410 is also sized so that when the device is in the fully



and backpl ate section 416 is characterized by a duroneter of 86 plus or
mnus 7 (or plus or mnus ten percent) Shore A Still nore preferably, the
mat eri al wioo3wigynaal tube and backplate section 416 is clrreBevigad by a
duroneter of 86 plus or mnus 3.5 (or plus or mnus 5 percent) 15 Shore A
Most preferably, the material of integral tube and backplate section 416 is
characterized by a duroneter that is su ?tantially equal to 86 Shore A
Connector section 411 is preferably relatively hard so that (1) it is easy
toreliably attach the proxinmal portion 412 of section 411 to standard
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down on the distal portion 413 without causing collapse or shrinkage of the internal airway

20  passage provided by section 411. Note that when the device is in the fully inserted
configuration, the patient’s teeth will contact proximal portion 417 of the integral tube and
backplate section rather than section 411, because the distal portion of section 411 extends into
the proximal portion 417 as illustrated in Figure 9A. However, pressure applied by the patient’s
teeth will be transferred to section 411, and section 411 is preferably sufficiently hard to resist

25  this pressure without allowing the internal passage 415 to collapse.

Section 416 is preferably softer than section 411 to facilitate bending the section 416 as
necessary to insert the device into a patient and to permit unhindered flexion and extension of the

patient’s neck while device 400 is in the fully inserted configuration. However, as will be



portion 430, the backplate portion 419 and mask portion 430 cooperatively
define a hollow bow shaped interior volunme as shown for exanple in Figure
4C. As w Wo ismisivscussed bel ow, portions of the |arynx extcandBousgs4st hi s
bowl shaped vol une when the device is in the fully inserted 15
configuration. One advantage of device 400 is that it is relatively sinple
and i nexpensive to produce. As discussed above, both the mask portion 430
and the airway tube 410 may be produce@4using a rotational nolding
process. The airway tube 410 nay alternatively be produced using injection
nol di n@isdugsel befow, RegRnsitl 6 isprefersbly sipffedowshn gt lehse atm@si tpmiptiaane,480hand
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Fabr i cdeiyeeeabmaskaurgay dedcsconsigiptedeaceondiedode inygntioadnagd SISETHRA LY i on t ube

to mas :%Rgﬂ{l#e&gssﬂgeoto(s'e&hﬁr%% %Ht E eqtuﬁ‘?ﬁ MS& bRt @ﬁ it bﬂﬁ‘é% tﬁﬂfjs Ruth.

attach I'TWwa portion 4 . Accordi ngly, devices
400 may be Rﬁd‘mnmgibdﬁgmés 4/M4¢ litmatndbesben t]ihltl devicew00 asty teffofrabd by fikingrer

bl | K d X t t ed i to th
hvant | SHCRE B it e BB ecBre BavPEas0. Wikt Seseane the BRotReee oo
constrygt bﬁ&g AL (ﬂﬂ@ﬁ‘lof mRakvwal WS dRNIHRE o BeGRASh RG] bide R ehd rﬂé{sﬂtgjdn%h sosuch

as device 40 nable themto be used once and thén di scarded ever al
st ruct uhat thadwtanp@rgn@emf th@}ameall sideedkd@ ofithevbgckdlate prsdorc sivsqunde thepentral

di ti b i d, h f .
i gur el 8 trpiap bl aio sy e s e e oA ML BB B5hT | o,
419 essgat ée%hﬁ% gﬁlﬂhﬁ&ﬂ%ﬂ%ﬁiﬁ@ b@fuﬁn?f}f ﬁﬁﬁlgdﬁé/tvﬁﬁcdﬁ%nelhtﬁ té@estierpri or art
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rotational moldmg process. The airway tube 410 may alternatively be produced using injection
molding. Each of these steps (i.e., producing the mask portion 430 and producing the airway
20  tube 410) is relatively simple and inexpensive. Fabrication of the device 400 may be completed
by adding an inflation tube to mask portioh 430 (in embodiments that use inflation tubes) and by
attaching the airway tube 410 to the mask portion 430. Accordingly, devices 400 may be
fabricated at very low cost. This low cost of fabrication enables laryngeal mask airway devices
constructed according to the invention to be used as disposable devices. That is, the economics
25  of constructing laryngeal mask airway devices according to the invention, such as device 400,
enable them to be used once and then discarded.
Several structural advantages of laryngeal mask airway devices constructed according to

the invention will now be discussed. As shown for example in Figures 4A-4C and 9A, the



between the patient's upper and |lower teeth and past the patient's throat
to insert the device. In contrast to those prior art constructions, the
mask port wanss/agook ar yngeal nmask airway devices construct atTacBardsiag to
the invention are fornmed w thout backplates (e.g., as shown in mask 15
portion 430 in Figures 5A-5D) and the backplate of the device is provided
by the airway tube. It 1is less conplex, and | ess expensive, to provide the
backpl ate as part of the airway tube. AR8o0, elimnating the telescopic
junction of two cylindrical conponents that characterized the prior art
make | abpokpdat porsh 4D resptislbvioces a backplate of tha dacicoddd.nin mosttghior arteryhgeah
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and easier to insert into patients. For example, referring to Figure 4A, the backplate of device
20 400 compresses in the direction indicated by arrows 260 more easily than prior art laryngeal
mask airway devices. This facilitates pushing Iaryngeal mask airway devices constructed
according to the invention between the patient’s upper and lower teeth and past the patient’s
throat.
In addition to providing a backplate, the general shape of the airway tube 410
25  distinguishes device 400 from prior art laryngeal mask airway devices. In most prior art
'laryngeal mask airway devices (e.g., as shown in Figures 1 and 3), the airway tube is cylindrical.
While cylindrical airway tubes have functioned well for many years in many different models of

laryngeal mask airway devices, the cylindrical configuration has some disadvéntages. One



while a laryngeal nask airway device is inserted into a patient, the
patient's nouth nust remain opened w de enough to create an inter-dental
gap (i.e.wospaagdbet ween t he upper and | ower teeth) that rE@/GB@/BsBIUGh t O
acconmodat e the airway tube. Holding the nouth open for |ong periods of 15
time so as to create a large inter-dental gap can cause disconfort to the
patient post operatively. Mre inportantly, some patients cannot open
their nouths wi de enough to permt easyzﬁnsertl on of adequate sized
cylindrical tubes. Accordingly, one disadvantage of cylindrical airway
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i nt er na/that; ]CIIQM&I?C_{UH'C a larger inter-dental gap than would a tube that had a flatter, or more oblong,

cross section.

20 Another constraint that should be considered in the design of airway tubes is that these
tubes will extend through the patient’s natural upper airway for as long as the laryngeal mask
airway device remains in the fully inserted configuration. This natural, or anatomical, upper
airway, which is formed by several anatomical structures including the pharyngeal wall, hard and
soft palates, and tongue, is not itself cylindrical. Accordingly, a cylindrical airway tube does not

25  form a *“good fit” with the anatomical upper airway. For example, when a cylindrical tube is
extended through the anatomical upper airway, the tube tends to contact only isolated portions of
the anatomical structures that define the anatomical upper airway. Accordingly, more pressure is

applied to those structures, and those structures are subjected to more trauma, than would be the



passage 424 is oblong. In one exenplary enbodi ment, the thickness G of the
proxi mal section 417 is about 13.0 mllinmeters. The cross-sectional area
of the inwerosalisEassage defined by airway tube 410 is prafc@areBizo3si4 | east
as large as that of a cylindrical tube with a nine mllineter internal 15
di anet er passage. As shown in Figure 10A, the wdth of the internal passage
424 may be referred to as WB and the thickness of the internal passage 424
may be referred to as T6. In one exenpl&ry enmbodi ment, WB and T6 are 20.0
and 6.7 mllinmeters, respectively. As also stated above the airway tube
410 is s¢ased theoshapeof the dulpdrtieninaiobed the shapt®fithd dtnatc&mt:dn;(ﬂ)péﬂmmnjyh t he
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coupl es to the mask portion to the point 'where the patient's teeth contact

t he IPubdliamgierpastaspe Asshpwadn Figare ]tﬂﬁeéhq widsl pEthe 1mtmhmsaga42ﬁmam s
nat ural HRAEH toaésr Wa%n rtﬂ@i’lﬁ&ﬁests%?ttﬂ 1{1%535'?335%9/ ?rg%péfé e?% éi‘go 2 I:[l\?ﬂ Oéxtée? :1 E: e

desi gn consideration an arrway
is 10 t latmplaey anbmmenum ahoU6 &emm@nﬁmlﬁl@et&rba&spa&ums not form

"kinks" when jt is bent, or curved, as necessary for inserting the device
into a pati er}s also stated above, the airway tube 410 1s sized so %at the central portion 418 will
extend through the patient’s anatomical upper airway while the laryngeal mask airway device is
20  inthe fully inserted configuration. As shown in Figure 10B, the cross-section of the central
portion 418 is oblong rather than cylindrical. Accordingly, the central pertion 418 provides a
“better fit” to the anatomical airway than do cylindrical tubes. As shown in Figure 10B, the
width of the central portion of the airway tube may be referred to as W4 and the thickness of the
central portion of the airway tube may be referred to as T7. One preferred value for W4 is 23.7
25  millimeters plus or minus 10 percent (or plus or minus 2.37 millimeters) and one preferred value
for T7 is 10.3 millimeters plus or minus 10 percent (or plus or minus 1.03 millimeters). More

preferably, W4 and T7 are equal to 23.7 millimeters plus or minus 5 percent and 10.3 millimeters

plus or minus 5 percent, respectively. Even more preferably, W4 and T7 are substantially equal



Figure 11 shows an exanple of a tube that has forned a kink 1102 as a
result of bending the tube by an extrene amount. As is well known, the
size of tw®imusmmal passageway defined by any tube is drromtB@a334
decreased at any such kinks 1102. The effects of kinks in tubes is 15
commonl y experienced in connection with garden hoses. For exanple,
formation of a single kink in a garden,, hose can dranmatically decrease the
anount of water that can pass through t%ge hose and be distributed by a
sprinkler, The effects_of kinks are sinmilar in |aryngeal mask airway .
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devices. Any kinks forming in the airway tube of a laryngeal mask airway device essentially
close off the tube’s airway passage and dramatically decrease the volume of air that can pass
20  through the tube. Accordingly, it is very important to design the airway tube so that kinks in the
tube do not form when the tube is inserted into a patient.
One advantage of cylindrical airway tubes over tubes with flatter, or more oblong, cross
sections is that for any given amount of bend, the cylindrical tube is less likely to form a kink.
To reduce the risk that airway tube 410 forms any kinks, tube 410 is preferably provided with
25  two longitudinal folds 425 that extend élong the left and right sides of the tube’s central and
backplate portions 418; 419. As shown in Figure 10B, the cross-section of the longitudinal fold
425 that extends along the left side of the airway tube defines a recess, or groove 425-g that

extends from the left exterfor edge of the airway tube towards the center of the tube in the left-to-



anatom cal airway generates conpressive forces in the directions indicated
by arrows 260. The |longitudinal folds 425 tend to prevent |ocalized

col | apse wfo a3vasiomt er nal passage 424 as a result of bendirgy/¢che/i3sdae. | f
the tube 410 is subjected to conpressive forces in the direction of arrows
15 260 sufficiently large to deformthe tube, the tube may deformto the
shape illustrated in Figure [10OC. As shown, the deformation of the tube in
the region of the longitudinal folds 428 may be |ikened to the novenent of
an accordion or concertina. The size of the internal passage 424 does
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the right sjide of the airway tube. Another inpartant feature of the airway
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Iarynge;'fll]n mask™), t'here 1s an“optinum degree of curvature for the airway
t ube of lengitudinghighisl42frasid taipravent bealized cofanse of the intemahpassesqytddi 4 Btregudt of

remain in "neutral..position'. whle he deyi i S I N i ted
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t he opt idsesicegress the tube compresses from the profile shown in Figure 10B to the profile shown
in Figure 10C. However, once the airway tube has reached the configuration shown in Figure
20  10C, the longitudinal folds 425 resist additional decreases in the size of the passage 424, even in
response to additional compression of the tube. So, airway tube 410 advantageously (1) reduces
the size of the inter—dentél gap required for accommodating the tube; (2) provides a large airway
passage; (3) decreases the likelihood that the tube will form kinks when the laryngeal mask
airway device is inserted into a patient; (4) decreases the likelihood that the tube will form kinks
25 inresponse to bending of the patient’s neck over the likely range of head movement; and (5) fits
well within the patient’s anatomical airway.

Another advantage of the longitudinal folds 425 is that they provide a convenient groove
425-g for locating the inflation tube 490. Figure 12 shows a perspective view of a device 400



of curvature is between 125 and 135 degrees. This degree of curvature
permts the patient to remain in the neutral position while the |aryngeal
mask ai r wewo adaasme i s being inserted and after the devi cedrasBdasss4pl aced
inthe fully inserted configuration. 15 For conveni ence of exposition, the
shape assuned by airway tube 410 when the tube is not subjected to any
external forces shall be referred to as the "prefornmed configuration". As
wi || be discussed bel ow, since the airwyy tube 410 is somewhat flexible, it
can deviate fromthe preformed configuration when the |aryngeal mask
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| ar ynge mask ai rway devyi c cl.osed |n he above-referenced 409
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insertion begins by placing the mask portion into t patient's nmouth so

that t heophbertegdabnsédenalfordee shalbke referiad t@@ﬁtl@cﬁ)rwﬁpmect ¢rnfiguratient.' 4s 10
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ai rway thddrerridd dafipushietwagaibe Jiryhpeal padsk aitvap d&Hes1s.in use. Figure 9E shows the
integral tube and backplate section 416 in its preformed configuration. As shown, the airway
20  tube 410 is preferably manufactured so that when it is not subjected to any external forces, the
central portion 418 follows a circular curve about an axis C (the axis C extending in the left-to- -
right direction and being perpendicular to the plane of the page in Figure 9E) from a proximal
limit of curvature 426 to a distal limit of curvature 427. In one exemplary embodiment, the
angle theta between two rays extending from the axis C to the proximal and distal limits 426, 427
25  for the preformed configuration is 105 degrees plus or minus ten degrees. More preferably, the
angle theta for the preformed configuration is 105 degrees plus or minus five degrees. Even
more preferably, the angle theta is substantially equal to 105 degrees. In one exemplary

embodiment of an adult female size, the distance, or radius, R;, between the axis C and the inner



Positioning the end of the tube against the patient's chest makes inserting
the device sonmewhat nore difficult than if the proximal end could be

posi ti onewoads/asdoecat i on that was spaced apart fromthe pati/end2/ossiaody.
However, the requirenents of a rigid airway tube (which facilitates 15

| ater insertion of an endotracheal tube) and allowi ng the patient to remain
in a neutral position before, during, and after insertion, necessitates
positioning the airway tube's proximal epd against the patient's chest at
t he begi nning of insertion. Like the |aryngeal mask airway device of the
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ai rway &%ash agey dayice sapserted into g patiend preper ingseisin hegins bymdacing the redskipegion
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configuration within a patient that is resting in the neutral position. As
shown, trraidusiag, andséeriosestion, meprssitaibopasitioningthe airwey hbetsgpronimah end

et oA hRERS Rt PE BBl 2 v, device LS erted
Like the laryngeal mask airway device of the ‘409 patent, device 400 allows the patient to

remain in a neutral position before, during, and after insertion. However, unlike the device of the

20 ‘409 patent, the proximal end of the airWay tube of device 400 need not be positioned against the
patient’s body at any time during insertion. If the airway tube 410 of device 400 were rigid and
were formed with the above-discussed preformed configuration, then the patient could not
remain in a neutral position while the laryngeal mask airway device was in the fully inserted
configuration. Rather, the patient’s head would have to be tilted backwards to allow the airway

25  tube to fit into the patient’s anatomical airway. However, since the airway tube 410 is not rigid,
the tube can flex, or bend, slightly away from the preformed configuration as it is being inserted
thereby allowing the tube to fit into the anatomical airway of a patient that is in the neutral

position. The curve of the preformed configuration of the central portion 418 of the airway tube



patient, the center or curvature, or axis about which the tube bends,
shifts fromCto C, and the angle through which the tube bends changes
fromthe wabohagmees (plus or mnus five or ten degrees) rRiT/GBe@/BsREf or ned
configuration to the 125 to 135 degrees required to fit within the 15
anatom cal airway of a patient lying in the neutral position. As discussed
above, in one exenplary enbodi nent, the integral airway tube and backplate
section 416 is fornmed from pol yvinyl chhpride. This material is relativély
stiff at room tenperature but becomes much nore flexible at body
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temperature but becomes much more flexible at body temperature. So, the airway tube is
relatively stiff as the device 400 is being inserted into the patient. However, after the device 400
20  has been placed in the fully inserted configuration for a Whﬂe (e.g., three to five minutes), the
airway tube softens and becomes more pliable so that its shape easily accommodates to the shape
of the patient’s anatomical airway without placing undue force against the anatomical structures
that define the anatomical airway. Also, since the material is relatively stiff at room temperature,
the airway tube is generally stiff enough to act as an insertion tool. That is, device 400 may be
25  entirely controlled during insertion simply by manipulating the portions of the airway tube 410
that extend outside of the patient’s mouth. This eliminates the need for inserting a finger into the
-patient’s mouth while inserting the laryngeal mask airway device and further eliminates the need

for additional insertion tools.



prefornmed configuration, is substantially equal to 32 mllinmeters. Wen
device 400 is in the fully inserted configuration, the posterior portion of
the patiwdosnigmgue rests in the space S. As will be di sauseBa/dgisow,
enlarging the space S in which 15 the tongue rests inproves the quality of
t he seal between the proximal end of the inflated cuff and the patient's

| aryngeal inlet. Figure 14 shows a view of an inflated cuff of a |aryngeal
mask airway device, and the illustrated3cuff has been divided into three
different regions. Wen the device is located in the fully inserted
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illustrated cuff has been divided into three different regions. When the device is located in the
fully inserted configuration, each region of the cuff contacts a different portion of the patient’s
20  anatomy. Region 1, at the cuff’s proximal end, fits into the patient’s vaileculae (i.e., the space
behind the lower part of the tongue). Region 2, which is disposed between the cuff’s proximal
and distal ends, contacts the patient’s pyriform fossae, which are symmetrically disposed on
either side of the patient’s glottic opening. Region 3, which is disposed at the cuff’s distal end,
contacts the patient’s cricoid cartilage. Accordingly, when the laryngeal mask airway device is
25  inserted into a patient, a seal that extends continuously around the patient’s glottic opening is
formed by contact between the inflated cuff and the patient’s valleculae, pyriform fbssae, and
cricoid cartilage.
Figure 15A shows a prior art laryngeal mask airway device 1500 that has been placed in



i ndi cated by dashed |ine 1516. Pushing the tongue in this direction also
pushes or |evers portions of the larynx in the pharyngeal -to-1|aryngeal

di recti onwana/usmwreby tends to prevent the cuff from fittROTYGBO2gE8I4y
around the larynx. This weakens the seal provided by the |aryngeal mask

ai rway 15 device by decreasing pressure between the cuff and anat om cal
structures such as the pyriform fossae. Figure 15B shows device 400 in the
fully inserted configuration. The dashe# |ine 1602 represents the contour
assunmed by the tongue when prior art device 1500 is in the fully inserted
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quality of the seal provided by device 400 by allowing the |arynx
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Iaryngegl mask airway device were not inserted) and inproves the seal 10
provi ded®$¥°t he | aryngeal mask airway device. Several features of device

400 cooper at &jhife PFBEhE®s 8R8cLAV05H BRI sKrtsP 86 fFiglratioh The dahed line 1602
represents the contour assumed by the tongue when prior art device 1500 is in the fully inserted
configuration. As shown, the enlarged empty space S provided by device 400 allows the tongue

20  to assume a more natural position than prior art device 1500. In particular, the enlarged empty
space S of device 400 allows the tongue to be displaced in the laryngeal-to-pharyngeal direction
from where the tongue would be if device 1500 were in the fully inserted configuration.
Allowing the tongue to assume a more natural position also allows other anatomical structures to
assume a more natural position (i.e., to be displaced in the laryngeal-to-pharyngeal direction

25  from where they would be if device 1500 were in the fully inserted configuration) and thereby
improves the seal provided by device 400.

As is well known, portions of the larynx (e.g., the ariepiglottic folds) can extend into the

bowl shaped space bounded by the inflated cuff when a laryngeal mask airway device is in the



shown in Figure 5A, the thickness T5 of the proximal portion of the mask
portion is substantially thicker than the thickness T4 of the distal
portion owdad®is@sk portion. Another feature that cooper at@zGB@/dgdsi ne the
enl arged enpty space S is the angle between the central portion 418 and 15
t he backplate portion 419 of the airway tube. As shown in Figure 4A at the
junction of the central portion 418 and the backpl ate portion 419, the
central portion 418 extends at an angl e35al pha with respect to the plate
440. I n one exenplary enbodi nent, the angle alpha is equal to ten degrees
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400 whenybaayigtifelp AP the plifé had. eth onthRehPlabka88Siment, the angle alpha is equal to
ten degrees plus or minus two degrees. More preferably, the angle alpha is equal to ten degrees
plus or minus one degree. Even more preferably, the angle alpha is substantially equal to ten
20  degrees. This angle provides additional clearance between the proximal end of the plate and the
inner side of the airway tube as measured in the laryngeal-to-pharyngeal direction. Yet another
feature that contributes to defining the empty space is an absence of an inflation tube in the
space. In most prior art laryngeal mask airway devices, as shown for example in Figure 3, the
inflation tube extends from the proximal end of the cuff in the distal-to-proximal direction info
25  the space. However, in device 400, as shown for example in Figure 12, the inflation tube does
not extend from the proximal end of the cuff and instead extends from the pharyngeal side of the
plate to one of the notches 425 without entering the space S.

As discussed above, and as illustrated in Figures 5A-5C and 15B, one feature that helps



T3 (as shown in Figure 6) of the cuff is sufficiently thin, that when the
cuff 460 is deflated, the profile of the distal portion of the |aryngeal
mask ai r wewo adaasme i s al nost entirely determ ned by the ma@aveBsdalsuaf the
mask portion and the backplate portion 419 of the airway tube. As shown in
15 Figure 16A, the thickness T10 of the distal end, as neasured in the

| aryngeal -t o- pharyngeal direction, is virtually entirely determ ned by the
t hi ckness of the plate 440. The thickne$é of the deflated |aryngeal mask
airway device, as neasured in the | aryngeal -to-pharyngeal direction
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increases the ease with which deflated device 400 nmay be inserted into a
pat i ent .grp¢nady ingreasesayith inpseasps i the distal-éo-pepgimal direction until the thickest point, at

the proximal end of the mask portion, is reached which has a thickness T11, as measured in the

20  laryngeal-to-pharyngeal direction. The rate of increase in thickness is determined by the angle
theta between the plate 440 and the pharyngeal side of backplate portion 418. In exemplary
embodiments, the angle theta is about eleven degrees and the thickness T10 is about two
millimeters (i.e., the deflated cuff adds virtually no thickness beyond the thickness of the plate
T2). The thickness T11 is preferably about seventeen millimeters plus or minus two millimeters.

25  More preferably, the thickness T11 is about seventeen millimeters plus or minus one millimeter.
Even more preferably, the thickness T11 is substantially equal to seventeen millimeters. The
thickness T11, which is the thickest part of deflated device 400 as measured in the laryngeal-to-
pharyngeal direction, is relatively thin as compared with prior art laryngeal mask airﬁay devices,



measured in the | aryngeal -t o-pharyngeal direction, nakes it very easy to
push the deflated mask portion and backpl ate between a patient's upper and
| ower teewo @wdspast the patient's throat. The thin prof iH@E/GB®M38IACT eases
the likelihood that the deflated mask portion will fit between the 15
pharyngeal wall and the epiglottis w thout disturbing or otherw se pushing
on the epiglottis as the distal tip of the nmask portion is being pushed
past the epiglottis towards the esophag®al sphincter. Figure 17 shows a
defl at ed device 400 that has been partially inserted into a patient that is
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Figure 17 shows a deflated device 400 that has been partially inserted into a patient that is

resting in the neutral position. As shown, the distal tip 434 of the deflated laryngeal mask airway

20  device has fit between the patient’s pharyngeal wall 1078 and the epiglottis 1710. When an
unconscious patient lies on their back, relaxation of the muscles tends to allow the back of the
tongue and the epiglottis to drop down towards the pharyngeal wall, thereby reducing or
minimizing the space between the epiglottis and the pharyngeal wall. Accordingly, the thinner
the deflated laryngeal mask airway device, the more likely it is that the device will fit into the

25  space between the pharyngeal wall and the epiglottis without pushing on or otherwise moving
the epiglottis. The slim profile of deflated device 400 accordingiy facilitates proper insertion of
the device.

One problem with prior art laryngeal mask airway devices is that they are often inserted



5,711,293 discloses an exanple of a prior art formng tool for formng a

| aryngeal mask airway device into an ideal shape for insertion as the cuff
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insignificantly to the profile of the 15 defl ated |aryngeal mask airway
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proper insertion of the device.

Another advantage of device 400 relates to the profile of the device when deflated as

20  compared with the profile of the device when inflated. As discussed above, when device 400 is
deflated it presents a slim, thin, or small profile as compared with prior art laryngeal mask
airway devices. However, when device 400 is inflated, the cuff expands considerably and, as
discussed above, this allows the device to provide an improved seal with the tissues surrounding
the patient’s glottic opening. The relatively large difference between the thickness (as measured

25  in the laryngeal-to-pharyngeal direction) of the deflated device as compared with the thickness of
the inflated device distinguishes device 400 from prior art laryngeal mask airway devices. As
discussed above, the thickest part of the deflated device 400, T11, is about seventeen millimeters.

The thickest part of the inflated device 400, TS, is about 25.4 millimeters. Accordingly, the



pharyngeal arch will straighten out. In this manner, the point of bending
or flexing begins at the |aryngeal mask airway device's distal tip and
noves backeeosdasiom t he distal -to-proximal direction as tIrTeR208834
continues to be inserted into the patient. 15 As shown for exanple in
Figure 16B, the backplate portion 419 of device 400 is "spear shaped" or
tapered in that its wdth decreases with increases in the
proxi mal -to-di stal direction. The veryarrow wi dth of the backplate's
distal tip makes the device's distal tip relatively flexible so that the
di stal thidie®aitloy thecintisted defites@bisdpproninatslyt loSvimes largee thar thexthiekest pat of
device 400 is inserted into the patient. evice 400 is .ins
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Wi t hout lapymeel maskeninfayalevive isidigal tippand @neesBagkivards inghe distaddoipe<iagb i s t hat
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400 is inserted into the patient. As the device 400 is inserted further, and the device’s resistance
20 to bending increases in a linear fashion due to the gradual widening of the “spear shaped”
backplate portion. This linear increase in resistance to bending about an axis that extends in the
left-to-right direction is an advantageous feature of device 400. If the increase in resistance were
not linear and instead increased suddenly or dramatically (in a non-linear fashion) at one or more
points as the device was being inserted, the device would tend to kink, or form a localized fold,
25  instead of bending smoothly around the palato-pharyngeal arch. Such a kink-like deformation
would be more stimulating to the patient and increase the likelihood of malposition and/or
trauma during insertion. Some prior art laryngeal mask airway devices are capable of offering a

substantially linear increase in resistance to bending as the device is inserted into a patient as



direction, of the proximal end of the inflated cuff is relatively large as
conpared with prior art [|aryngeal nmask airway devices. The relatively

| ar ge t hi elonsaasobs of the proximal end of the inflated cuwdr/@Bozansmgeous!y
i ncreases the separation between the epiglottis and the aperture 442 15 of
pl ate 440 and thereby decreases the |ikelihood that the epiglottis can

bl ock the airway provided by the device 400. Prior art |aryngeal mask

ai rway devices often included "bars" or40 "slits" disposed in the nask
portion to prevent the epiglottis from bl ocking the airway of the device.
Such balgagas ehetiugth9Ren hpedy astphal amdl forrfed Miad & prophibconfigdfhfions Hofpsewer,
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pr ef er r geltht Maelgslate pBfticaurdt i on for the deflated cuff. As WO 03/018094
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airway devi. | ack t.he skill or . dedication. required to pack.t devi ce
"t o1 nere O Senrg AR P e SR P RAihG PreER i B TR s Bt or
advant aggit9f didsoska & eGndsk phARh PRV ehit thé Spigktek RemalstkaRanabir@ageritee, the
| aryngeal nask airway device may be packaged and sold in a configuration

t hat i sdeycé.nBuchiwrs frgalisciased fosgxample in U.S. Patent No. 5,297,547 (see Figure 8 of the
‘547 patent). Although laryngeal mask airway devices constructed according to the invention

20  could include such “bars”, device 400 advantageously eliminates the need for such bars and
accordingly may be manufactured less expensively. o
Returning to Figure 17, as shown the distal tip of device 400 has passed through the gap
between the epiglottis and the pharyngeal wall. Sometimes the distal tip of the device will catch
on the epiglottis as the device is being inserted and will push the epiglottis into a “down folded”
25 condition. In such a “down folded” condition, the epiglottis may block the trachea or the airway
provided by a laryngeal mask airway device. Another advantage of device 400 is that the cuff
460 can lift a down folded, or posterior lying, epiglottis forwards, or anteriorly, thereby keeping

the airway clear. Figure 7B illustrates a preferred folded configuration for the deflated cuff. As



insertion of the device into a patient. As discussed above, device 400 is
advant ageous because (1) the deflated cuff only adds a small anount of

t hi cknesswooostohgromask portion and (2) the deflated cuff myr/GB20038E4 gur ed
for lifting a dowmn fol ded or posterior lying epiglottis out of the .15 way.
Preferably, the device 400 is placed into this optimal configuration (i.e.,
with the cuff deflated and fol ded as discussed above in connection with
Figures 7A and 7B) prior to sale and t Hén packaged into a sterile bag or
package (e.g., a sterile plastic bag). So, when a physician w shes to
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profile of the partially inflated cuff is thicker, as 5 neasured in the
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wishes to insert a laryngeal mask airway device into a patient, the physician may simply remove
a device from its sterile packaging and insert it into the patient without having to first deflate or
20  reposition the cuff.
As discussed above, in some embodiments of device 400 an inflation tube 490 need not
be provided. So, in embodiments that do not include inflation tubes, fabrication of the laryngeal
mask airway device is completed by attaching the airway tube to the partially inflated mask
portion after the mask portion is removed from the mold. When mask portion 430 is formed by
25  rotational molding, the cuff is partially inflated when the mask portion is removed from the
mold. The amount of air that is trapped in the cuff during fabrication is similar to the amount of

air that is normally injected into the cuff via the inflation tube after the mask portion has been

inserted into a patient to achieve the desired intra-cuff pressure of 60 cm H,O. Accordingly,



factors nmake the insertion easier than m ght otherw se be the case. First,

i n unconsci ous patients, the muscles of the body becone very rel axed which
can nmake wWo @zas®n to push a thick profile device throughrdiheBozppexs and

| ower teeth and down the throat. Second, since the cuff is only 15
partially inflated, and since the cuff is very thin and flexible, a very
smal | anmount of pressure applied to one portion of the cuff will squeeze,
or shrink the size of that portion, and4force air trapped in the cuff into
ot her portions of the cuff thereby inflating or expandi ng those ot her
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portions. For example, the proximal end of the cuff will expand if the distal end is squeezed flat,
and only a very small pressure is required to squeeze the distal end into a flat shape. As a device

20 400 with a partially inflated cuff is inserted into a patient, some parts of the cuff may expand
while other parts are squeezed by anatomical structures. However, the ability to shrink in some
places while expanding in others makes it relatively easy to push the partially inflated cuff into
the patient’s pharynx.

Accordingly, one method of making a laryngeal mask airway device according to the

25  invention is to (1) produce mask portion 430 using the rotational molding process described
above in connection with Figures 8 A-8D; (2) remove mask portion 430 from the mold 800; and

(3) attach an airway tube to the mask portion. The rotational molding process produces a

partially inflated mask portion that is inflated to a suitable degree. Once the airway tube is



Figure 18A. Airway tube 1810 includes a |left tube 1812 and a right tube
1814. The tubes are fixed, bonded, or extruded together at a central joint
1816 t hat wexdasangi®4from t he proximal ends to the distal errdg/GBo20BE34t WO
tubes. Airway tube 1810 al so defines an inner side 1810-i and an outer 15
side 1810-0. As with airway tube 410, tube 1810 has an overall oblong or
flattened cross section. Accordingly, tube 1810 (like tube 410), fits
relatively well within the patient's andtom cal airway and mnimzes the
intra-dental gap required to accommobdate the tube. Also as with tube 410,
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Accordingly, tube 1810 (like tube 410), fits relatively well within the patient’s anatomical airway

and minimizes the intra-dental gap required to accommodate the tube. Also as with tube 410,
airway tube 1810 includes a proximal portion 1820, a central portion 1822, and a backplate

20  portion 1824. Backplate portion 1824 is almost identical to backplate portion 419. The only
principal difference between the two backplate portions is how they couple to their respective
central portions of the airway tube.

As shown in Figure 18D, the junction of the two cylindrical tubes 1812 and 1814 at the

joint 1816 forms two grooves, or recesses, 1830, 1832 in the airway tube. The groove 1830

25  extends along the inner side 1810-i of the airway tube and the groove 1832 extends along the
outer side 1810-o0 of the tube. One advantage of tube 1810 is that the groove 1830 can serve as a
guide for guiding subsequently inserted tubes, such as for example an endotracheal tube. That is,

after device 1800 has been positioned in the fully inserted configuration, the groove 1830 can be



devi ce 400 and device 1800 are constructed by attaching or bonding the
outer perineter of the laryngeal side of the backplate portion of the

ai rway tub® axmisdee pharyngeal side of the plate 440 of tEMEBK/3E¥tI on
430. In the case of device 400, the entire outer perinmeter of the backplate
15 portion is so attached to the plate 440. However, in the case of device
1800, one portion of the outer perineter of the backplate (at the

backpl ate's proximal end) is not bonded44o the plate 440 and the rest of
the outer perinmeter of the backplate is bonded to the plate 440. Since the
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pressure on the plate 440 can push the plate 440 of the mask portion away

f r om t henpaiEichea tube beingguadeddst %reowgea%ﬁ%lg@.e qndovarhepldube isdpseated inta fgnwar d
pr essurg)aggntégkb?d%ﬁt?%&g& the portions of the backplate and plate 440
onde ge

that ar er tend to hold the unbonded portions together as
wel | . The ef fEagtodimerttoof daviat1S08 tha ryengedto grdk a aibseqyendsvnseeed hadotiaclsah

"flap val ve'. Unde qQr ondi tions,. t.he .plate 440 and backpl at e, of
devi Do TR0 eaf ireIcRo Rt wbe R RODis s b ARt TuG b Al O Henon
device 1R300 sdlihe bLBpihttl do¥tiddHqhd Eﬂ)xﬁﬁﬂ{e%lgﬁf el Bk PRFHESS UWReR R thYoft he

patient's 25 pharyngeal and laryngeal walls tends to push the plate 440 and
backpl atthe emletndsalonke wachds¢he mask partige’s peaximplosady egntinppd Hsertiva of 880,

pressure gn the pr.oxi.nal d of th sk.,portion enerated . for e | £ by
subsequ oﬁr%ggarlg A5 1gﬁ)uaﬁ g’f?r?d‘gf’%@ﬁ@flbet gglé%a‘k R t(h? “gg‘&?% &P Bfi}wﬁ?not)élg g,? ai§30)
can  pusbriiditand!tBd Backflatcryialie 66968 dddieenbials i didetrheheleibe 8 tdastdlRad gaprod&lo.
Subsequently inserted WO 03/018094 PCT/ GB02/ 03834 45 endotracheal tubes

can 18xt ghepugh thsuagbrteya f42 of the anaskipioetipn andduigrhepaticntis aghea. and into t he
atient's tr i . | i Nat Ly e

Brbodi rent - ort AL S Eaf AR CLAEVEETEO s Al SpolPlled) LD Bt

ai rway deviceds0 andhédvidect3o0 aacc@istictigd by attdvhingrordohdiap theMasikr perinpertof dre 430

is simlar to_mask portion 430, however, the pharyngeal side of th | at e
440" of laereah side phihe pagiplate pagionsaf dhe Ay thRs o48¢ ag%‘m%?sﬂ side ok e pngQ 14
recess, ]ﬂ%ﬁ iRt ﬁlﬂe'iﬁﬂ’ hdisLkSihiet he
mask por%ﬁ%%maﬁtt Wﬁiﬁje?qgé% g&é?g{ gé(}ﬁ%%zgj[d, %}ﬁteehﬁgéccelgs 20106%18? tftlje ulssletg to
pr odér | ypdridamis so titterhbd okibk atate H40.tHowe't, ih e aise nhgevicehES0fhene pdreobeictke| at e

Phe. backlerstieRr pEme baciing il s DDl rior 5 Faatis ppbRriRT Fhtbe plet€ady
2010. WieM thbRstsFakdbh RS RRkd T thebdckyiaf i§ Bordeg t@megﬁa%qno. Sefesse 2010, a

smal |l portion 2012 at the distal end of the plate 440" separates the distal
tip of tpreximalends of the backplate and plate 440 are not bonded together, pressure on the plate 440

can push the plate 440 of the mask portion away from the backplate and create the gap 1910. In

20  the absence of downward pressure on the pl‘ate 440, the portions of the backplate and plate 440
that are bonded together tend to hold the unbonded portions together as well. The effect is to
create a laryngeal mask airway device that has a “flap valve”. Under normal conditions, the
plate 440 and backplate of device 1800 remain in contact as in the case of device 400. Also,
when device 1800 is in the fully inserted configuration, pressure exerted by the patient’s

25  pharyngeal and laryngeal walls tends to push the plate 440 and backplate towards one another, or
together. However, in device 1800, pressure on the proximal end of the mask portion (generated
for example by subsequent insertion of an endotracheal tube that is guided by groove 1830) can
push the plate 440 away from the backplate to generate the gap 1910. Subsequently inserted



backpl ate portion fromthe distal tip of the laryngeal mask airway devi ce.
This may be advantageous because the airway tube is generally harder and
stiffer twawschsowask portion. So, as the |aryngeal nmask miT@BN2/(d&34i ce i S
inserted into a patient, and the device's distal tip contacts 15 anatom cal
structures within the patient's natural airway, the contact is between the
patient and the relatively soft mask portion rather than between the

pati ent and the harder backplate portiod5 Mask portion 430" thereby
advant ageously provides a sinple nmechanismfor properly locating the
backp! at éndegtétealtubdiesn tXend airyideadp 1986 kndtHenarodgly hfettukS 4PEhiiinasBe ! ed
and also protects the patient frompotential traumatic contact with the
rel ati vePafiepbs Hadkegt al tip of the 20 backpl ate portion as the device is

bei ng i nsert eg, ! Leci h Kk ion 430" may .be used
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di scyssed above in connection with Figures 10B and 10C, the |ongitudinal
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i ncl udes two | ongi tudinal” fol ds 't hat” ‘ext end
the backplate portion when the laryngeal mask airway device is being assembled and also

protects the patient from potential traumatic contact with the relatively hard distal tip of the

20  backplate portion as the device is being inserted. It will be éppreéiated that mask portion 430’
may be used in place of mask portion 430 in device 400, device 1800, or any other laryngeal
mask airway devices constructed according to the invention.

As discussed above in connection with Figures 10B and 10C, the longitudinal folds in the

airway tube permit the tube to compress somewhat in a concertina or accordion like fashion.

25  Another advantage of the longitudinal folds is that they can permit the airway tube to expand in
response to forces applied to the interior of the tube. This expansion can advantageously permit
the airway tube to accommodate a subsequently inserted endotracheal tube and thereby allows

device 400 to function as an intubating laryngeal mask airway device. Figure 10D shows a side



sides of the tube rather than the single fold provided in the section 416
illustrated in Figures |OB and 10C. Figure 10E shows a cross section of

t he secti wo esldsmaken in the direction of line | OE- 10E acahoBor/3834Fi gur e
1CD. Figure |1 CE shows the two |ongitudinal folds that extend down the 15

|l eft and right sides of the integral tube and backpl ate section. Figure 10E
shows the integral tube and backplate section in an expanded condition.
That is, the longitudinal folds have expfinded in a concertina |ike fashion
to accommodat e the subsequently inserted endotracheal tube. It will be
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two, or more longitudinal folds that extend down the left and right sides of the tube.

20 In addition to including extra longitudinal folds, it will be appreciated that it may be
advantageous for the airway tube, or integral tube Iand backplate section, of intubating laryngeal
mask airway devices constructed according to the invention to include a modified proximal end

- that is cylindrical or otherwise wide enough to accommodate insertion of an endotracheal tube; as
shown in Figure 10D.

25 Figure 10F shows a side view of another embodiment of device 400 constructed
according to the invention, and Figure 10G shows a perspective view of the embodiment shown

in Figure 10F. In the illustrated embodiment, the airway tube includes a ridge 1020. Ridge 1020

extends in the proximal-to-distal direction from a point near the middle of the backplate portion



| ocated, it may be desirable to rotate the patient's head. For exanple, if
the patient's ear is being operated on, it nay be desirable to rotate the
pati ent' swoeahisppr oxi mately ninety degrees so that i nst aad/eBozo3gs4
patient's nose, the patient's ear is now the part of the patient's head
that is furthest 15 fromthe ground. It will be appreciated that this
exposes the ear and nakes it easier to operate on the ear. ldeally,
rotating the patient's head in this managr while the | aryngeal nmask airway
device is located in the fully inserted configuration (1) will not disturb
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of a so-called rotation ng proces whereirn a single astic
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filmof ¢ ﬁapse of the internal passage provided by the airway tube. Weakening the walls of the au'way
20  tube near the junction of the backplate portion 419 and the curved portion 418 allows the distal
part of the laryngeal mask airway device (i.e., the mask portion and the backplate portion) to
rotate with respect to the remainder of the airway tube without placing undue force on the
inflated cuff, and this tends to preserve the seal between the cuff and the tissues surrounding the
glottic opening when the patient’s head is so rotated. Ridge 1020 tends to prevent the internal
25  passage provided by the airway tube from collapsing when the patient’s head is so rotated and
the airway tube is correspondingly twisted.
Figures 21 and 22 show another embodiment of a laryngeal mask airway device

constructed according to the invention. In this embodiment, an air inlet tube 10 will be



plastic material against and throughout the internal surface area of a

gi ven annul ar nould cavity, the gravitationally drained remained of the

|'i qui d- phexeo3phis®ii c being allowed to cure in situ as thearéBizosglsy stiff
skel etal annul ar nmenber of the |aryngeal mask airway device, at the bottom
of 15 the nould. The cured product of such noulding not only provides the

i ndi cat ed skel etal -base function but al so, between the inner and outer
peri pheries of the skeletal annulus pro#Bdes the additional function of
conpl eting, as a skeletal annulus, the inflatable and peripherally
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the proximal region of the annulus of skeletal base 12, the distally open
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material, wherein the |apped. distal portion.of .the [ ube i.
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sui t abl %mdnrléido c(:acﬁlrlf;ior}l%nP 83} 1%9 W%E:n .{”otrrsneg 'of élaigra%llé ﬁgsc%lccslughs ) fol?\!’i%?i@fﬁoﬁde, the thin
20  film at 13 is typically of thickness in the order of 0.1 to 0.3 mm, while the skeletal base 12 may
be typically 10 to 20 times the moulded thickness of the film 13. Such film will be understood to
collapse and flatter or mat itself at random in response to deflation action via line 15. It is to be
understood that while it is possible to form the skeletal base 12 as flat and of relatively uniform
thickness, it is also possible to use the described moulding process to develop a skeletal-base
25  thickness which varies as a function of longitudinal progression, as from a relatively thick
proximal location (e.g., 2-3 mm thick) to a much reduced distal-end thickness (e. g., 1-mm),
thereby according a desired distal-end bendability which can usefully serve the process of
installing the laryngeal mask airway device in the patient. Such a proximal-to-distal thickness



the airway tubel O Figures 23 and 24 are recogni zable for their resenbl ance
to Figures 21 and 22, except for the additional provision of a

gastri c- dwa osagsoos ube 20, in side-by-side bonded rel ati on RCI/@B021B8HI I way
tube 21, which may in all respects be as described for airway tube 10 of
Figures 21 and 22, except for the fact that tubes 20/21 are symetrically
and oppositely offset fromthe |ongitudinal sagittal plane of the
generally elliptical configuration of ng&k structure 22. This synmetrical
relation is seen to continue until the distally open end 23 of the airway

tube 21yigtioR 8Statel Qﬂﬁéhté(pm‘ﬁ%ﬁre‘%%t fzh?aé é‘f%ﬂlf@éf t‘% dbNi8e SEmEhRtL bY and 24.
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flexible line 1 as also in Figures 21 and 22. For gastric-drai nage
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symmetncal relation is seen to continue until the distally open end 23 of the airway tube 21 is

positioned to vent over the lumen 24 of the generally elliptical annular skeletal base 25 of the
20  mask structure. As with the laryngeal mask airway device of Figures 21 and 22, the base skeletal
member 25 may be a product of a rotational moulding operation wherein a thin-film
inflatable/deflatable annular envelope 26 is integrally formed therewith, with provision for
selective inflation/deflation action via a flexible line 15, as also in Figures 21 and 22.
For gastric-drainage purposes, and as better seen in Figures 25 to 29, the drainage tube 20
25  is seen in Figure 26 to undergo a mild zig-zag course change, from lateral offset adjacency to
airway tube 21 to its distal-end alignment of symmetry with respect to the sagittal plane of the
mask. Within the distal half of the skeletal base 25, and the distal end of drainage tube 20 passes
through the base 25 and projects its angularly truncated open end 27 slightly beyond the distal



support fromtube 20, centered on the distal-half of skeletal base 25. In
Figure 29, the section shows the tent closure 28 to be supported over the
adj acent Wabe®1804 21 at passage over the |unmen 24 of theowsB)2/08834h t he
skirt of tent sheeting peripherally secured to skeletal base 25, it 15
bei ng again understood that at its proximal end, the tent sheeting is also
confornmed and sealed to both tubes 20, 21 to conplete closure of the
posterior side of the mask. In Figure 28y a bulging profile in phantom
outline 30 on the anterior side of the mask will be understood to suggest
flln}en%ﬁh? thlatlon away fromthe anterior surface of skeletal base
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appear arnot tibest20al1 eepimpletd: diosukd gfithe peflerd@rsidend thmsikskof Fl gure 27.
In Figure 28, a bulging profile in phantom outline 30 on the anterior side of the mask will
be uﬁderstood to suggest film-envelope inflation away from the anterior surface of skeletal base
25, and a further inflation profile 31 in phantom outline on the posterior surface of the mask will
20  be understood to suggest an inflatable cuff 31 over the periphery of base 25, to provide
cushioned reference of the mask to the back wall of the patient’s pharynx. As shown, the back-
cushion material is shown for its further connection to tent 28 along the sagittal-plane intercept
with tent 28.
It is desired that for ease of installation of the mask in a patient, that the deflated
25  condition should offer a minimum thickness dimension. this will be clear from Figures 28 and
29 where the respective minimum dimensions D1, D2 are to be compared with maximum

available inflation dimensions D3, D4 without the back cushion 31, and D5, D6 with the back

cushion 31.



According to one technique of manufacture of the unitary base 40 with
integrally noulded thin-filmenvel ope portion 41, this single conponent is
depi ct ed wo a3vasdoongi t udi nal section of Figure 21 and in RARGRI2803834i ew Of
Firgure 22, it being understood that such passages as 15 at 43" (for

dr ai nage-tube passage as at 43', for drainage-tube orientation), at 45 (for
inflation-air access), and at 46 (for lunen definition) are the product of
known core-pin and ot her noul d- featuresidefining structures of the nould as
an entirety. The preassenbly of tubes 43,44 in side- by-side adjacency,
together witi, tthQ%mBB(ﬁnﬁﬁf‘&f bt FARGre Grek "39@&@,’9 afle Bﬁﬁwﬂbs@tlﬁfe@énc%@'n@é iflfat ihBgRelbtube
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Such) cobtarsan biynosaidentivallp rsnmilm‘aqipdm}aﬂm@what derictied uelilgofe 1&foasloopiskptf i t, as
to the extent_denoted by dotted line 51 in Figure 31A, or by a short

sl eeve &f8%eaf-shrink plastic material (not shown) which |aps the abutting
ends of equal ufaatR] of thd18ni bhs”@io&ﬂﬁluﬁé fil§ ting 50
to the di stalAcgbﬂK%thmét&g}u?&%%?ﬁ%g pr eassenbl ypfrZB 44). The grfl a% vi ew of
skel et almdydi@el i filof enilgpe orR®nvill thipeingle cogppnen isdepiciethin thafonggudipal of

Figure 3 spaced el at #
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shoys) Iaﬂw Qf&ld@é}négattﬁbé:pm@wtm a3 fchﬁlrmhﬁgeetgbabﬁéntaud'dwatplﬂ(m‘@s&ﬂ&mnv:ﬂﬂ by
bars 55, 56 1s to provide a nmeasure of su %&grt for the drai nag{e tub«i 43 as

10 it pasesss), andat 461ikor lumemdaiiution) are thgpredhist efdnaven §95¢-pif Adgtherpould
symmet rigeal ek &k b QTrelof the BSREGE an EQirkle 18R PrldsSmBYy 3R Bubes 43,44 in side-

by-side adjacency, together with the pre-bent and truncated open distal end of drainage tube 43

are later assembled for adhesively or otherwise sealed passage of the distal end of the drainage
20  tube 43 and for film-pierced and peripherally sealed passage of the truncated distal end of tube
43 into the relationship depicted in Figure 30.

_ In an alternative mode of structural assembly, depicted in Figure 31A, a preformed and
suitably bent distal-end fitting 50, for later assembly to the remainder of the drainage tube (not
shown) is an insert part which iﬁ the process of rotation-moulding becomes the Figure 31A part

25  to be later assembled to mask parts that become a laryngeal mask airway device with the gastric-
drainage feature. To this end, the preassembled drainage and airway tubes 43, 44 will be
understood to terminate over the lumen 46 and that the distally projecting end of the drainage-

tube portion (43) of this tube (43, 44) preassembly may be suitably fitted to the open proximal



Fi gure 34A shows a side view of another enbodi nent of a |aryngeal nmask

ai rway device 3400 constructed according to the invention. Figures 34B and
34C show perspasouve views of device 3400. Device 3400 i P@i/aBi22m38340 t he
above-di scussed device 400 (shown for exanple in 15 Figures 4A-4C). Device
3400 includes an airway tube 3410, a mask portion 3430, and an' inflation
tube 3490. Reference characters for describing conponents of device 3400
have been generally selected to correspdnd to those used above to describe
device 400 (e.g., the mask portion in device 3400 has been designated 3430

wher eas ehd 6f fiblg F00ttes@blis conginity of B fuls anmage-ktie faxangl. eSuch c5ht§mﬁﬁj Ay
has been desi nat ed 430). 20 Fiqure 35A shows a side view of tpl)ortl on
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i de of & h
e ouFBREAPRLA, MU SR b ol ol o SR B, St

mask pabtttiap eRds3ET.eqbdl giameet&S b hoewsls ananéytiefproxieapesd eff fiting SOde theef disrals k
jon of |ine 35D 35D as shown in Figure

portion 3 taken in the t
35A. 5F|GH&89§§EW§ﬂU%§”§m§%EQW6§§‘LﬁieM/of mask 25 portion 3430 taken in
the directiomaf, ldn'ﬁ@w épﬁeﬁﬁ HaSe 30U st BB GHI1 Be 3eDgnRed W {dnii®s ko Rfaf &4 ON

430 (shown, for exarrp , In Figure 5A), nmask portion 3430 i ncludes a plate
3440, aFiguré B2t exiobm tiatifwo Speed e]amgatamalaﬂf:] lmrs on 5biSysnrBg0ally-eveddlerthe as
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structural = integrity of mask portl on 3430 without detrinentall y af fecting

t hel@asdt pﬁfssqsmyer the drmesfandeagiicadteragpesedpe distal-ent spamesicalrienttighsyith Bspacbm
obstruc% ﬁ% ﬁmf]rmay provi ded by device 3400. One nethod of form ng mask
portion 3 h i ncl udes support 3470 will now be 5 discussed. As

di scussed ab@igure BRAKh@O 4 5id8 vib30of Slothw erbodinexaoPi Bryrgealinaskr Arvidy) devive
pref er ablé constructed using_a rotational noldi na t echni que, and mask
por t i on 3480 cprstgiedaerosiing e invratign o Fgursc4dami 748 sgow?mgmﬂaep@fﬂwa PE
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nol di ng techni que descri bed ove I n connection wth nask portion
howdger Figires 4At440)i Draice mmmcms be amivhe tubd 34 00 tm&Skai{ll@l 3430 and asol i d
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rot at i onghetBY deleGHPRVDEreRHAR tHBIOsBBseTbRS e dcrttd dedvitd 4w0heles eseask
portion in device 3400 has been designated 3430 whereas the mask portion of device 400, shown
for example in Figure 4A, has been designated 430).

20 Figure 35A shows a side view of mask portion 3430 when the cuff is inflated. Figure
35B shows a view of the anterior side of mask portion 3430 taken in the direction of line 35B-
35B as shown in Figure 35A. Figure 35C shows a perspective view of the anterior side of mask
portion 3430. Figure 35D shows a view of the posterior side of mask portion 3430 taken in the
direction of line 35D-35D as shown in Figﬁre 35A. Figure 35E shows a sectional view of mask

25  portion 3430 taken in the direction of line 35E-35E as shown in Figure 35A.

As with mask portion 430 (shown, for example, in Figure 5A), mask portion 3430
includes a plate 3440, an inflatable cuff 3460, and an inflation line 3490. However, as shown

best in Figures 35A, 35D, and 35E, mask portion 3430 also includes a support 3470. As will be



shaped notch 3472 into plate 3440. Apertures 3478 are also provided in
support 3470. At its distal end 3474, support 3470 is contiguous with, and
an i nt egrwlo ansosef, plate 3440. However, the horseshoe Sitapeso2isszmh 3472
permts the proximal end 3476 of support 3470, as well as all 15 portions
of support 3470 that are detached fromplate 3470 by notch 3472, to flap up
and dowmn w th respect to the rest of plate 3440. Once horseshoe shaped
notch 3472 has been cut in plate 3440,5%he cuff 3460 is preferably
inflated and then the proxi mal end 3476 of support 3470 is pushed into the

bow shgpadscanardate dekl iRy, Ruppdiesd W ddvuadgautly (Bitibrea@sake sthestsabpor t
3470 has been located within t%e a the i nfl at 4] cuff as
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line 34 I'n Figure B. 't wll be appreciated that while cylinders are
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or obl oAYne éeéé@e%@f‘f’ MORHRE, T PRGUE esfffléﬁ(i %bf’é’%@,‘g?’{%e%?‘ﬁ &/ﬁhég aﬁ'}ﬁ)ﬁ# 1(raﬁ(::glnlat ed
t hat t hg;eRlkat: 8REBINSNASINEdaPYe hikde@en@aapla a0 & chtld dndfdoas pet defihe

3460 is WO 03/018094 PCT/ GB02/ 03834 54 bounded by the inner wall 34S%§le

t hel@uf & c@%B0 apStuppoitauleenics toFgtey 3HP.\aftsh heamask portim 430mas gurse ag¢ hagne
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t he suppipbd 36i68 3un?2 ihe plagy 31a0e A pettarda 347y ageddo movided irosupport 34a0. Ahas
support 53470 S nearF arallel to plate 3440.§in r c{i C n cuff
3460 i sdistal pyd dé4. supRert poOFQnLSUGEs V. 48 1Hes8} p p i

&4 A Rhcradp i o plais 74l Hov e
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when mask portion IS 1n e orientation shown in Figure 35A)

Cony$T s gbitions of Sippbitdd70that hre detdche 6 WataS4%0 bheotchiB#73460l2p 3P sufl Hovhe
s Bngl sedpRrC odpele: v 410 oRue B RO epR Rl ra T ity B > 70
'rrﬁg ynge ?M&%ﬁ&ﬁf BAVYYis bRt GBlyiififlatBd hitetHeH the/proRieil eRUI34THS] wppad BATO is
pushed into the bowl shaped aperture defined by the inflated cuff 3460. Once the support 3470
has been located within the aperture defined by the inflated cuff as shown in Figure 35A and
20  35E, the outer periphery 3480 of support 3470 is preferably bonded (e.g., by ultrasonic welding
or use of adhesives), to the inner periphery, or inner wall, 3462 of cuff 3460.

As shown in Figure 35E, the inflated cuff 3460 may be thought of as defining an inner
wall 3462 and an outer wall 3464. The inner wall 3462 and outer wall 3464 are separated by an
elliptical cylinder indicated in Figure 35E by dashed lines 3468. This elliptical cylinder is also

25  indicated by the dashed line 3468 in Figure 35B. It will be appreciated that while cylinders are
characterized by a circular cross section, the elliptical cylinder indicated by dashed lines 3468 is

characterized by a generally elliptical, or oblong, cross section. Returning to Figure 35E, it will
be appreciated that the central opening defined by the generally toroidal inflated cuff 3460 is



contraction in the region of the larynx can generate forces in the
direction of arrows F as shown in Figure 35B. These forces bias the

i nflated wefd3/oigoaar ds the mdline 3431 of the mask porti oreCT/GBo2BERE
forces beconme strong enough, novenent of the inflated cuff towards the

m dl i ne 3431 15 and can reduce the size of, or obstruct, the airway

provi ded by the | aryngeal mask airway device. |In device 3400, support 3470
advant ageousl y resists novenent of the 3nflated cuff in the direction of
the arrows F and thereby acts as a counterbal ance to these forces. Another

way to tousaed Bieth@baKerBR4ll 3482 of @& G 3460¢ Support BAED Bipiefetabhrbaidedta thesuf
that does not involve use of support 3470 Is sinply to nmake the mask
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oy g B of 8,820 0Ly, 8 seussed, guseh b CRMERLL N A pFigr e
capabl eiendc BHRABAIFOAUI R pRAyAEN ISR ACkal BirddiBn bl plh3440hbr dbiovect | on

o 25 facilitate~insertion into a patient wthout damaging the structures
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sk polEB Siss ot o0 FERRG aragRUaS pEh ieRGBor PR LR DS IREE

di recti RR/HeRS dEleemen kot s;ﬂpEert 3470 isSReleFURDFkpsRAit0plhte GHe@ ae sShawiein Figure
structural integrity of mask WO 03/01&094 PCT/ GB02/ 03834 55 portion 3430

(byl0 nc3¥Asing the mask portion's resistance to forces applied in the
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from obstruct] the air of .a laryngeal mask ai vice.. |.n_device
3400, if0 ‘%Wéfeeaéﬁ% b StPeY 3&}9@égva§@g8%§i}freggf‘s}{gpvegﬁgﬂoﬁ ‘fﬁ‘??ﬁf‘ﬁ%"*‘* Crﬁ%%mt & passage
def i nedgpy.Rhlof@e diies B4d® e Wotsf0h cBYAEaRintdio the@UbReR4A) , the
epiglottis wll cone to rest on support 3470. The apertures 3478 are
Another way to make the mask portion resist forces in the direction of arrows F that does
not involve use of support 3470 is simply to make the mask portion out of a stiffer material.

20 However, although making the mask portion stiffer would have the beneficial effect of resisting
those forces, it would also make the mask portion less pliable and therefore would
disadvantageously make the mask portion less amenable to insertion into the airway of a patient.
As discussed above in connection with Figure 17, the mask portion of a laryngeal mask airway
device is preferably capable of bending around an axis extending in the left-to-right direction to

25  facilitate insertion into a patient without damaging the structures that define the patient’s
anatomical airway. Presence of support 3470 does not appreciably increase the amount of force

required to make the mask portion 3430 bend around an axis extending in the left-to-right

direction (as shown in Figure 17). So, support 3470 increases the structural integrity of mask



sufficiently long so that, although the epiglottis may obstruct a portion
of the apertures 3478, it wll not cover, or obstruct, all of the

apert ur esw®isdis@md t he uncovered portions 3478 effectivelpCT/@PBEWSSE4 t he
epiglottis fromobstructing the airway provided by device 3400. 15 In
contrast to prior art epiglottis supports, support 3470 is attached to the
inner wall 3462 of cuff 3460. Due to this attachnent, the cuff, when
inflated, tends to hold support 3470 ins;: desired |location. If the
epiglottis, or any other portion of the anatony, biases support 3470 in the
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above, one nethod of form ng mask portion 3430 is to form plate 3440
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plate 3440 by a thin layer of cured liquid plastic material.” This thin
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laryngeal-to-pharyngeal direction, the cuff tends to hold support 3470 in position and resists

movement of the support. The cuff 3460 in effect provides an air cushioned support for the
20  support 3470.
As discussed above, one method of forming mask portion 3430 is to form plate 3440
without a central aperture and to then define support 3470 by cutting the horseshoe shaped notch
3472 into the plate 3440. In the preferred method of manufacture, mask portion 3430 is formed
by rotational molding and support 3470 is formed during the rotational molding simultaneously
25  with the rest of mask portion 3430. Figure 36 shows a sectional view of a mold 800’ that may be
used to form mask portion 3430. Mold 800’ is similar to the mold 800 (shown in Figures 8A-
8D), and includes a top piece 810 and a bottom piece 812°. Unlike mold 800, in mold 8007, the

bottom piece 812 defines a recess 814. After mold 800’ has been moved or rotated so as to coat



that define the apertures 3478 of support 3470. Once support 3470 is so
formed, it is then preferably attached to the inner wall 3642 of the

i nfl ated wafd3/aso9descri bed above. Airway tube 3410 wi ||l neeiheBa@icsgssed.
As with airway tube 410 (shown, e.g., in 15 Figures 4A-4C), airway tube
3410 preferably includes two conponents: a connector section 3411 and an
i ntegral tube and backpl ate section 3416.. Figure 37A shows a side view of
tube and backplate section 3416. Fi guré637B shows a view of the anterior
si de of tube and backplate section 3416. Figures 37C and 37D show
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as shown in Figure 37A. Figure 38A shows a perspective view of 20 connector
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shown in Fikgure 38A. It _will_ be apprecjated that connector section 3411 is
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configured to couple to standard ventilating or anaesthetic devices.
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section 3416. Figures 37C and 37D show sectional views taken along the lines 37C-37C and
37D-37D, respectively, as shown in Figure 37A. Figure 38A shows a perspective view of
20  connector section 3411. Figures 3SB and 38C show sectional views of connector section 3411
taken in the direction of lines 38B-38B and 38C-38C, respectively, as shown in Figure 38A.
Figure 38D shows an end view of the proximal end of connector section 3411 taken in the
direction indicated by line 38D-38D as shown in Figure 38A.
It will be appreciated that connector section 3411 is similar to connector section 411
25  (shown, e.g., in Figure 9B) and that integral tube and backplate section 3416 is similar to section
416 (shown, e.g., in Figure 9E). Some of the common features of connector sections 3411, 411
and integral tube and backplate sections 3416, 416 will now be described. Referring to Figures

38A-38D, connector section 3411 includes a proximal portion 3412 and a distal portion 3413.



i nner side 3410-i and an outer, or convex, side 3410-o0 (shown for exanple
as shown in Figure 37A). As shown for exanple in Figures 34A and 37D, the
central pwaexms®418 of integral tube and backpl ate sect iroT/GHRB38Hf i ne

| ongi tudi nal folds 3425 that extend along the left and right 15 sides of
the central portion 3418 and into the backplate portion 3419. Airway tube
3410 is assenbl ed by coupling connector section 3411 and integral tube and
backpl ate section 3416 together. As shd#h in Figure 34A, when the parts are
so coupled, flange 3414 of connector section abuts the proximl end 3420
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3414 of connector section abuts the proximal end 3420 of integral tube and backplate section
3416. Also, the distal portion 3413 of connector section 3411 telescopically extends into the

20  internal passage 3421 defined by the proximal portion 3417 of integral tube and backplate
section 3416. When connector section 3411 and section 3416 are assembled, the internal
passage 3415 of connector section 3411 communicates with the internal passage 3421 of integral
tube and backplate section 3416 so that airway tube 3410 defines a continuous sealed internal
passage that extends from the tube’s proximal end to the tube’s distal end.

25 When connector section 3411 is fully inserted into proximal portion 3417 to assemble
airway tube 3410, the distal end of connector section 3411 is located at the point 3411-d as
indicated in Figure 37A. So, when airway tube 3410 is assembled, the airway tube’s internal
passage is defined by (1) passage 3415 of connector section 3411, which extends from the



Backpl ate portion 3419 defines a | aryngeal side 3422 and a pharyngeal side
3423. When device 3400 is assenbled, the |l aryngeal side 3422 of backpl ate
portion 3wiPosigsmtet ached or fixed to the pharyngeal side FRA4d@B@i038%ESk
portion 3430. Al so, when device 3400 is assenbled, the 15 internal passage
of airway tube 3410 communicates with the apertures 3478 of support 3470 so
t hat device 3400 defines a seal ed airway passage that extends fromthe
proxi mal end of tube 3410 to the anter§®r side 3448 of the bow shaped
openi ng defined by the inflated cuff. As noted above, connector section

3411 and, b ALR0GRAI o8y At 3020 lf&g@lhezs&ﬁcci WS &ﬂaq)oaﬁ&a oBpditdgaI3ab omeégrﬂn

411 andsection 416 (discussed above, for exanple, in connection with
Fi gur es tutxOard/Aagi@late biwiien 8416,etch oxtend@4iom poidt 34lled taidietadkpdate yomml'ﬁ‘f}él%

f eat at f i t t h I t h

and t honBBifeF ord vinedht ol Pl o S Rbtraatar Repd AL geRap AL Bl
ai rvay qgi greximabp orﬁéxﬂmﬁthegﬁ)rﬁmmntemalfpmdég% BB defifed b poithildorti@or ti on
3418 of the integral tube and backpl ate section 3416, the cross sectiagn of

the &ir\idy7 ep@s@a@éomqpr@r@ﬂaﬁf@c%@@wtlmy%lﬁf@ttbmml@? 34 dcdglpes notalefipg ot
ext ends 5" e zglrzluerwlagggsszeigurff L@? {024 § téaa e %(seégaﬁé ede%ﬁ@df’cr Thi's

not ch 31{ e Cro 1 on IC IS S I’CU ar arc,

prefer abbc;elﬁng eadisstd é)@ﬁg)ntﬂ’fll&3 Ioe agﬁﬂhcm‘r sédtien Gem rWﬂlpefetrem 1@ Fidhire 34A vml | be
appreciated if an en

ot ch 342 exgamam@gpéhégrﬁggg:fﬁtaglggﬁﬁ SRARTAE MR T *?‘#@P @sﬁfﬁ?’ of
the air ei4§§'t2% -meAEh 3 5 9)1’1?91%%&!? L HaEBL76 93838 ouR? sﬁ@l’o’gf'l

endotrac e center the airway passage facilitates aI i gni ng
the10i s tsabstalttlaiﬂy(aﬁudl el 278 afilliacders lhnd tlteehmknehs TBE ofjthetbite blagansuhytantially

t her eby faC|I|§§tes |ntubat|on It will also be appreciated that passage
3421 is 9P9dA 149 PHEIGeISy cylindrical endotracheal tube is inserted into

the airway t @&kﬁ‘lﬁé%orﬁ&@zﬁQ%Eﬁé’sczi"'ﬁ?sbngteﬂ@ﬁle:m&h af@h pﬁa[tyhgail yidkisub3 pagrage

3421, and therefore ™5 wll not obstruct the airway provided by device 3400.
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t he cross secAs ntedibdvheconnéaomsebtion 3411 and integral tube and backplate section 3416 are
similar to section 411 and section 416 (discussed above, for examplg, in connection with Figures
20  9A-9G). However, sections 3411 and 3416 additionally include features that facilitate guiding
an endotracheal tube through device 3400 and thereby facilitate using device 3400 as an
intubating laryngeal mask airway device. For example, as shown in Figure 37D, in the central
portion 3418 of the integral tube and backplate section 3416, the cross section of the airway
passage 3421 is characteﬁied by a notch, or recess, 3424 that extends along the inner surface of
25  convex (or outer) side 3410-0. This notch 3424, the cross section of which is shaped like a
circular arc, preferably extends along the length of the central portion 3418. Tt will be
appreciated if an endotracheal tube is inserted through airway tube 3410, notch 3424

advantageously guides the endotracheal tube alon g the center of the airway passage 3421.



passage defined by the distal portion 3413 shown in Figure 38D, so that
there is not an abrupt transition in the shape of the airway passage at

t he poi ntw@im/oiss [t will be appreciated that in generalpca/eBimssis of
shapes for notches or recesses in tube 3410 may be used for guiding a 15
cylindrical endotracheal tube, however, the considerations for designing
the notches are generally as follows. In the relatively straight proxinal
end of airway tube 3410, it is advanta&Jeous to have notches in both the

i nner and outer sides 3410-i, 3410-o0 of the airway tube for holding an
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Figure 38D). When an inserted endotracheal tube extends into the central portion 3418 of
20  integral tube and backplate section 3416, the curve defined by the central portion 3418 will force -
the endotracheal tube towards the outer side 3410-o of airway tube 3410. Accordingly, in the
region of the curved central portion 3418, it is advantageous to accentuate the notch 3424 that
extends along the inner surface of the outer side 3410-0 of the airway tube 3410. It will be
appreciated though that notches for guiding an endotracheal tube could extend along the inner
25  surfaces of both the inner and outer sides 3410-i, 3410-0 of the central portion 3418.
Figure 39A shows an endotracheal tube 3900 that has been inserted into device 3400. As
shown, the distal tip of tube 3900 has been inserted into the proximal end of airway tube 3410

and advanced through airway tube 3410 until the distal tip of tube 3900 has extended through



fenestration 4010 to support 3470 effectively detaches the distal end of
bars 4012, 4014 from support 3470 and allows the bars to flap up or down
wi t h respewiostasime rest of support 3470. Nornally, the rOT3GHQL3$344014
lie generally coplanar with the rest of support 3470. However, 15 when
support 3470 includes fenestration 4010, an advanci ng endotracheal tube can
di spl ace the bars 4012, 4014 in the pharyngeal -to-laryngeal direction with
respect to the rest of support 3470. Wféh the bars are so displaced,

rather than defining three separate apertures 3478, the support 3470 can
be t hougdentral apestucked478iof guppost 34gDe Fesrhahig posiape continded advhnaémashodnci ng
endotracheal tu ca ass through this enlarged,agertute. Fi gure 40B
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defl at ed devi BigurestOsx dross abpthemnembarimensofaaskipoition 3480 fin whichrsappat 34/0Fi gur e

16A, the i t rt of . device 0 en..de ted, i wn at, Ti .l and
FOR ot daihel S Bt R oot GEMSSiY A BT CA1B] Shopir? 2B eBly Hetipesd
ai rway tuweechad40129d0 Nt Bgaetshlyapdhiemigsaf bgottria70 tsadisgisé@wawb&i the \Beks

03/ 018094 PCT/ GB02/ 03834 61 thickness to be reduced. ~shown in Figure
oF, he $HR2amgdéfN4sAahoppingfiguiedOna arpfher apepBiettdhof die suprorhisidisppsed abever 10
i s subst | r i | “3@% el ngeal

si de 342]%]?%? ?% h%d Ellécg pIa %ljgﬂ%g%{ﬁ %fn@%fS 8 ‘é‘ﬂgid;k\ggéfﬁ,‘[’d %@e f8tl?'sArqg{n%pl anar .

| n partifentsmation K810 prsagporad4 Mndfeofivélyeletaaiesnhedibtasendeof 42240 10c401desom
recessed porti 3401 that js angled with 5 respect to the rest of_¢the

| ar yngealiPBPIaT NI thebiEs GuAep W B QCltR Wi e bily B cdavimed 34700,
when t hengRsyD fleldaAU3434014Sid ginbiaflly| ¥ pRASHINE Rost GFS@BBI\@@M@.UﬁSW%P,
the recessed “portion of the |aryngeal gl de 3422 of the backplate portion,
causlds avbripsw@pon 340 nsludes fenestratioe Hilde, mntaduansingrepdoteadheslitdee cdn digpdacedbk

portion and eal side of. the kpl.ate. portion. . This_.gap i

P i e 0 40 4D B BE Phos s RralhesE BBl B % i e e Slimi 40
Fi gure 3whkn 1 thys a@Redisphicéd) eathérakhnraefindihde LhaktkRgedires BATS, atAhppéit t he
pl ate 3440 of mask portion 3430 to the recessed portion 3401 of the

| ar yngeat47§); @8 bsithaught ofzps idpfining asirale emlatged eprtuz, apghyn adisacimgrodotracheal
tube can pass through this enlarged aperture. Figure 40B illustrates an endotracheal tube 3900

20  advancing through a support 3470 which defines fenestration 4010. As shown, tube 3900 has
displaced the bars 4012, 4014 in the pharyngeal-to-laryngeal direction (i.e., downwards as shown
in Figure 40B) and the tube 3900 advances through support 3470 without stretching the bars
laterally as shown in Figure 39B. It will be appreciated that the mold used to produce mask
portion 3430 may also include features for defining fenestration 4010.

25 As noted above, to facilitate insertion of a laryngeal mask airway device into a patient,
the deflated device is preferably as thin as possible. With reference to Figure 16A, the thickest
part of device 400, when deflated, is shown at T11 and is located at the proximal end of the mask
portion. In device 3400, the airway tube 3410 advantageously defines a feature that allows this



It will be appreciated that when device 3400 is deflated, the presence of
the recessed portion 3401 allows the thickness of the |aryngeal nask

ai rway dewice/ugoobe reduced as conpared with device 400 aCTGBI2EG83At Shown
in Figure 16A at Ti 1. 15 Wen the device 3400 is in the fully inserted
configuration, presence of recessed portion 3401 may reduce the pressure
applied by the proximl end of mask portion 3430 to the patient's anatony.
However, this reduction in pressure doesl not appreciably degrade the
quality of the seal around the glottic opening provided by device 3400.
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seal as _well as other paranmeters. For "5 exanple, Figures 14 and 34C,
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Figure 14. It will be appreciated that the 8r ofile of the |laryngeal side
of the o&erl provhd e glntticiqpeniag provideddiyrdevige 3460+ Whe qeslitinoiiiis seplip @hected less
by pressure between the inflated cuff and the patient’s anatomy than by the area of contact
20  between the inflated cuff and the patient’s anatomy. Device 3400 advantageously increases this
area of contact (and thereby improves the quality of the seal), by forming the cuff 3460 out of a
very thin layer of a very soft material. In exemplary embodiments, the material used to form
mask portion 3430 is characterized by a durometer of substantially fifty five on the Shore A scale
and the thickness of the cuff wall is preferably substantially equal to 0.2 millimeters. Mask
25  portion 3430 may be formed from PVC. When the device 3400 is located in the fully inserted
configuration, the intra cuff pressure is preferably between twenty and eighty centimeters of

water. Use of this relatively low intra cuff pressure in combination with the very soft and pliable

cuff advantageously increases the area of contact between the cuff and the patient’s anatomy and



product sold by LMA International SA of Henley, England known as the
"Classic". The distal tip of the cuff shown in Figure 34C provides an

i ncreasedwar@ai1gf4contact with the patient's anatony and raayGBézasgiay
increase the quality of seal provided by the device. However, the 15
profile of the laryngeal side of the Cassic's cuff (shown generally in
Figure 14), and in particular the relatively sharp apex at the distal end
of the cuff's central aperture, may acté2lly be preferred because of other
factors. Cinical experience has shown that |aryngeal nask airway devices
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provi de sim tion I gure a top view of another support
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a centr aferBaéd Ykédse of other factors. Chmcal experience has shown that laryngeal mask airway
devices with cuffs having the profile of the Classic may provide improved ventilation
characteristics. Accordingly, the profile of the laryngeal side of the Classic’s cuff may be the
20  preferred profile for all laryngeal mask airway devices disclosed herein.

As discussed above in connection with Figure 20, it can be advantageous to provide the
mask portion with a recess 2010. Such a recess 2010 facilitates placing the backplate portion of
the integral tube and backplate section at a desired location on the mask portion during assembly
of the laryngeal mask airway device. As indicated by line 3510 (shown in Figure 35D), mask

25  portion 3430 may also define a recess for locating the airway tube during assembly. Also, as
shown in Figures 34A, 34B, and 35D, mask portion 3430 may also include locating tabs 3520.
As shown in Figures 37A and 37B, the backplate portion 3419 of integral tube and backplate
section 3416 may also define recesses 3530. During assembly of device 3400, locating tabs



Rim 4172 extends froma proximal end 4176 to distal ends 4178. Bar 4174 is
attached, or fixed, to rim4172 at the proximl end 4176 and extends al ong
a mdlinewtl@disbdout two thirds of the way towards the ditatBends344178.
15 Figure 35A generally depicts a side view of a mask portion 3430 in which
a support 4170 has been installed. Wen viewed fromthe side, support 4170
wll generally follow the dotted lines used in Figure 35A to denote the

| ocation of support 3470. Support 4170 % preferably adhered to the inner
wal | 3462 of the cuff, as was support 3470. It will be appreciated that
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It will be appreciated that like support 3470, support 4170 also resists compression of the
20  mask portion due to forces exerted in the direction of the arrows F shown in Figﬁre 35B. Also,
support 4170 does not significantly increase the force required to bend the mask portion around
an axis extending in the left-to-right direction as shown in Figure 17. Also, the central bar 4174
provides the function of lifting the epiglottis, or preventing the epiglottis from blocking the
airway provided by the laryngeal mask airway device. So, support 4170 provides similar
25  functions as the above-described embodiment of support 3470.
Figures 42 and 43 show other embodiments of supports 4270, 4370 constructed
according to the invention. Support 4270 (Figure 42) is similar to support 4170, however,

support 4270 does not include a central bar. Support 4370 (Figure 43) is similar to support 4270



har dness. These supports may be about 0.7 mllineters thick. An advantage
to using supports |like 4170 and 4270 is that they nay be fabricated from
mat eri al wWwoads/aisosgeneral ly stiffer, or harder, than the natcrésd2/oasad to
formthe mask portion of the 15 laryngeal nask airway device. In fact, one
potential disadvantage to support 3470 (as shown in Figures 35A-E), is that
since it is generally nade fromthe sane material used to formthe rest of
the mask portion, the support 3470 may dge softer than desired for

sufficiently strengthening the nask portion Figure 44 illustrates a mask
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e.g., e ring-l1ké support hown in Figure 43.
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mask portlon Figure 44 illustrates a mask portion 3430, which includes a support 3470, being
squeezed between two fingers. The pressure applied by the illustrated fingers is in the direction

20  of the arrows F as shown in Figure 35B, and illustrates how the mask portion may react to
pressure applied by anatomical structures of a patient when the mask portion is inserted within a
patient. As shown in Figure 44, the pressure causes the mask portion to partially collapse. More
specifically, as a result of the applied pressure, the central aperture defined by the inflated cuff is
reduced and the apertures 3478 defined by the support 3470 are also reduced in size. These size

25  reductions, which can occur even if the support 3470 is thicker than the plate 3440 of the mask
portion, disadvantageously reduce the size of the airway provided by a laryngeal mask airway
device using mask portion 3430.

One way to overcome these difficulties is to fashion a support using a combination of the



support 3470 so that ring-like support 4370 fits into the notch 4414. In
operation of |aryngeal nmask airway devices constructed using mask portion
4430, (l1)wadmispertures 3478 of plate-like support 3470 mpaavesi2/03%s
epiglottis fromblocking the airway 15 provided by the device and (2) the
ring-1like support 4370 tends to prevent the apertures 3478 from being

cl osed even when pressure is applied to the mask portion 4430 in the
direction of the arrows F. Figure 46 éﬁbms a view of an anterior aspect of
a mask portion 4430 bei ng squeezed between two fingers. As shown, although
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portion of t ube specifically, the bar 4710 extends in
t he | ef Buppnmrﬁﬁﬁso that eing-lin sapproos43 10HEs intode notahfdd é- of the outer,

convex, side_3410-p0 of..t he backpl ate rtion of t 47C
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di stal tarowef. Fierendehswcherlv dfubentoionagpscitdfe myhshtfparidon 4430 being squeezed
between two fingers. As shown, although the central aperture defined by the inflated cuff is
reduced in size by the pressure applied by the fingers, the ring-like support has resisted
20  compression of the plate-like support and thereby resisted compression of the apertures 3478.
As discussed above, support 5470 is preferably formed by rotational molding
simultaneously with the rest of the mask portion. However, it will be appreciated that support
3470 could also be formed of a separate material and inéorporated into the laryngeal mask
airway device after the mask portion has been formed. For example, a mask portion such as the
25  onesshownin Figﬁres 5A-5E could be formed by rotational molding and the support 3470 could
then subsequently be incorporated into the mask portion. Such a support could be formed, for
example, from the same material used to form the airway tube of the laryngeal mask alrway

device.



opening. Figure 47D shows a sectional side view of an endotracheal tube
3900 being inserted through a | aryngeal nask airway device constructed
accor di ngwooosthgounventi on so as to include a bar 4710. IPCTFGBO288348A
shows a perspective anterior view of the backplate portion 4819 of another
enbodi mrent of an airway tube 4810 constructed according to the invention.
Figure 48B shows a side view of the airway tube 4810 shown in Figure 48A
Airway tube 4810 is simlar to airway @6ubes discussed above (e.g., airway
tube 3410 as shown in Figure 34A). However, airway tube 4810 additionally
i ncl udes t WoF{aRS 47AL470 AEEGate 48d18eting @O6Q1bni thattrhey haslipd &l the powhy obe4B k9
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di scuss evi ce 400 (shown for exanple I1n Figures 4A-4C) and is made by
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confi gurb%ﬂg) the tabs rest within spaces defined by the patient's
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side view of the airway tube 4810 shown in Figure 48A. Airway tube 4810 is similar to airway

tubes discussed above (e.g., airway tube 3410 as shown in Figure 34A). However, airway tube
4810 additionally includes two tabs, or ridges, 4870 disposed in the backplate portion 4819 of
20  the airway tube. Tabs 4870 extend from the laryngeal side 4822 in the pharyngeal-to-laryngeal
direction. Referring to Figure 48B, in an example embodiment, in an adult female size the
height H of the tabs 4870 (or the amount that the tabs extend away from the laryngeal side 4822
in the pharyngeal-to-laryngeal direction) is substantially equal to 5.8 millimeters. Airway tube
4810 may also include a bar, or lateral reinforcement, 4870A, which extends in the left to right
25  direction between the two tabs 4870. Airway tube 4810 is preferably formed by molding a
single monolithic piece including tabs 4870 and bar 4870A.
Figure 48C shows a view of the anterior side of a laryngeal mask airway device 4800

constructed according to the invention using the airway tube 4810 shown in Figures 48A and



m dline 3431 of the mask portion. If these forces becone strong enough,
novenent of the inflated cuff towards the mdline 3431 and can reduce the
size of, wowasmwuct, the airway provided by the |aryngeacmesik/Esmuway
device. In device 4800, the tabs 4870 on the airway tube 15 4810

advant ageously resist novenent of the inflated cuff 4860 in the direction
of the arrows F (Figure 35B) and thereby act as a counterbal ance to these
forces. Also, the presence of tabs 487067 advant ageously does not
appreciably increase the difficulty of inserting the device 4810 into a
pati ent 48B! Fidukd 48I®siaey £GievRey éfhihé déaks43087 Derice 4800 & dimilanto thealbavet he
supports 3470, 4170, 4270, 4370 discussed above, and that tabs 4870 an be
used al 8iseussed flavicecioni (Rawmfor gramplsue Figiesdihfe) ard 1s mads bygifapking ggnas
preferr i j 1t : i RN A810Sar be
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anat ony APYRMY35si st with hol di ng the tabs in place and resisting
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mdline. Finally, bar 4870A increases the stiffness of the tube in the
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4860. The height © i
patient. It will be appreciated that tabs 4870 are an alternative to the supports 3470, 4170, 4270,

4370 discussed above, and that tabs 4870 may be used alone or in combination with such
20 sﬁpports. Also, while the preferred embodiment includes two tabs 4870, additional tabs may
also be included on the airway tube.
Since the airway tube is generally made of stiffer material than the mask portion, the
airway tube is generally more capable than the mask portion of resisting compressive forces.
The tabs 4870, which are part of the airway tube 4810, advantageously use the natural stiffness
25  of the airway tube to support the more pliable mask portion 4830 so as to maintain an open
airway passage even in the presence of compressive forces generated in the patient. Also, since
portions of the tabs 4870 can rest in the patient’s pyriform fossae, the patient’s anatomy can

assist with holding the tabs in place and resisting compression of the mask portion towards the



inflated mask portion 4830 in the region of the tabs 4870, shown by the
arrow T in Figure 48D, may affect the ability of the tabs 4870 to hold the
cuff in awoopanspesi ti on. The height of the inflated nmaskequeBi2ms3i830 may
for exanple be selected so that the distance T, as shown in 15 Figure 48D,
IS between about 15 and 18 mllineters when the cuff is not inserted into a
patient . and when it is inflated to an infra cuff pressure of about 60 cm
H20. As expl ai ned above, when a | aryngeG nask airway device is in the
fully inserted configuration and the patient is reclining on his or her

back, theilBRl Fikilyl Gar ASTBA int2Sasey MBStV of it tabd inaha pet-touri ghtdidktthed by t he
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4800, i therehy helping wiholdthe tabs 48dB@pALt.r at her than falling into the passage
defined by aipy rgt%g%lgé}&e dies98' gl eghtn&tﬁ tl{;esbo%Hgﬂg{?td%geRﬁ(re%ﬁ 4805 theBar
4805 i s prefera a

as an 1 ntegr rt|on430 during
the rot ﬁlﬂatvdaﬂufﬁnﬁwldﬂgnﬂﬁ oo mmoingasrdfshetl@&eamdo éﬂfﬁcsﬂmepH[(Sp‘tﬂ‘SDl e one

o vhocBbiSIenbiP HGh e dhicEhcrs bbplats ASHP ittt AZEDFH g, D6 ANAS 1dgiend

i t t

i gur es TR0 Saet dpd e HAGRAHY B Tibted ACIER Ly ?%f“i‘”‘?%b‘“ﬂod“.%n%??mt he

mask poAlthougiothe tibs 4860 extend Mt the apeftire déf661 byihgun@ 3408y anly agmibhow si de
d t f cuff 4960. Fi .

ST S T T R E e e S

shown 1 gndEn@# RIBOGMuEEHInEARE %&gggm@ﬁleﬁl WUhSlafHgealthibk! diwayrdegioee 49F

shows a sectional view of device 4 taken'in the direction of arrow ,
A9F1@9 FHawesmmamvemdgmtegwgnto meke Hhewplate 4844 eveg dlgnney anddaye thertabsetP/By an

elllptlc s _shape, T s _th I
because®t'fi ’éé ﬁ?ﬁ‘fgmé%@ﬁ 8%'51%?@8 P?eltfg% eiaéedogry tﬁ‘fﬁ)(l)nltﬂr?]1 [ sf%{egr?gs ;;J]&q% h%%%?%ﬁ?xa
(e.9., inilabs mARVYbriich 4830Uh ehedRffon offiles abap&70i, shown 1B} thiepirioodl i Engusa 4 ause
rat her than being a Eyerfect rin or donut shape, the cuff_is el on??h ted so

g hat t hevayesigethe rbilieofdhy fbad8 fbieshnld dhe Gt inan opePaRiion.  Hacheghi o
t i t
irectl 9 &Q%@%k oGt %qngﬁﬁ%gﬁﬁ}jﬁﬁ%e%g% Eteg F@Pﬁg&g@?stﬁ{}@ T 93%handid TS

di st al s greater f as measured in the
|l ef g5t ongugehuSldJ i ®etwicom alfet g5 andd 8 shiflimetegorienahd quibis rohinseited mbrzpitienss
illustrated_ in Figure 5E) 4960 ncl udes inflation plug 4901 -
gener al P‘}dW@E%Etéﬂmélateflﬁ‘éa‘élﬁnfa%l {)ﬁ’rﬁﬁuﬁe&? abrgt 0%en 2Orn use, plug 4901 is

coupl ed to angddiblldi@Bovd, MhehRhryd BiMMask BlrwePBviY i i thel ffly asbAgd and

configuration and the patient is reclining on his or her back, the epiglottis sometimes drops down
into the aperture defined by the inflated cuff and blocks the airway provided by the device. In

20  device 4800, if the epiglottis drops down, rather than falling into the passage defined by airway
tube 4810, the epiglottis is supported by bar 4805. Bar 4805 is preferably formed as an integral
part of mask portion 4830 during the rotational molding process.

Figures 49A and 49B show perspective anterior and side views, respectively, of yet

another embodiment of a laryngeal mask airway device 4900 constructed according to the

25  invention. Device 4900 includes an airway tube 4810, of the type shown in Figures 48A and
48B, and an inflatable cuff 4960. In this embodiment, the mask portion of the device is the cuff
4960. Figures 49C and 49D show side and anterior views, respectively, of cuff 4960. Figure
49E shows a sectional view of cuff 4960 taken in the direction of arrow 49E-49E as shown in



deflation of cuff 4960. Unlike the majority of cuffs and mask portions

di scussed above, cuff 4960 is normally not forned by rotational nolding.
Rat her, cwido34Q&®4is normally forned by injection noldi ng RIT/GRAE/BE3AW

nmol ding a plastic such as PVCinto the desired elliptical torus shape. The

thickness T of the cuff wall, as shown in Figure 49E, is preferably about
0.5- 0.65 mllineters, and the material used to formthe cuff is
preferably characteri zed by a duroneter 69f about 55 Shore A. It will be

appreciated that many conventional |aryngeal nask airway devices include an
i nfl at abigred?€. Foially) Biguned9F shews@ 6@tional vigw of dévdes 4990 dggeman itlet diectipmpf t he
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| aryngeal side of e backplate portion of the airway tube 4810 is
at t achedeflgtiaudffcufilo®®0at t he pharyngeal side 4944 of the cuff. Attaching

an oquat or i AlEdk Paebf SRS RS ARgk pSiERs ARCHe Sl Ve B B BRI

t he phampbggmkd by rotatiymarldith. rRaheQBIf aD6@Bidoy@hly fohte@ b efedthn Meldidy (ﬁf
t he bova shaped aperture 4942 as shown in Figure 49A) defined by the

cuf f15 Trhéova molding aiplase gigh mfe therdesireskellipticaljopisshage. tﬂ&e thigkpess %fed :
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ai rway aewd odoim thhduthistpheferbblylchhatterizad by a durometer of about 55 Shore A. It will be
appreciated that many conventional laryngeai mask airway devices include an inflatable cuff
similar to cuff 4960. It will also be appreciated that the preferred profile of the laryngeal side of
20  cuff 4960 may be different than what is illustrated in Figures 49A and 49D. In particular, as
discussed above, the preferred profile for the laryngeal side of cuff 4960 may be that of thel
“Classic”ras shown generally in Figure 14.
Generally, conventional laryngeal mask airway devices including a cuff similar to that of
cuff 4960 also include a thin dome-shaped plastic skin arising from the inner perimeter of the
25  torus. The skin is normally perforated to form three apertures separated by two aperture bars,
and the aperture bars support the epiglottis and prevent the epiglottis from blocking the airway
provided by the device. Such laryngeal mask airway devices generally also include a relatively

stiff backplate which is attached to this dome-shape skin. Device 4900 includes neither the skin



attached to the cuff an equatorial |ocation. Increasing the depth of bow
shaped aperture 4942 allows the anatony of the larynx to extend further
into the bmw3/048%2 when the device 4900 is in the fully ircRGB®I)3834
configuration and thereby increases the seal provided by the device. 15 One
potential disadvantage of attaching the airway tube 4810 to the pharyngeal
side 4944 of the cuff rather than at an equatorial |ocation, is that
structural support provided to the cuff -ops reduced and the cuff can becone
nore susceptible to collapse in the presence of forces generated by the
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15 One potential disadvantage of attaching the airway tube 4810 to the pharyngeal side 4944
of the cuff rather than at an equatorial location, is that structural support provided to the cuff is
reduced and the cuff can become more susceptible to collapse in the presence of forces generated
by the patient’s anatomy in the direction of the arrows F as shown in Figure 35B. However, this
potential problem is circumvented by the use of tabs 4870 in the airway tube 4810. As with

20  device 4800 (e.g., as shown in Figures 48C and 48D), in device 4900 the tabs 4870 extend into |
the bowl shaped aperture defined by the cuff 4960 and tend to prevent the cuff 4960 from
collapsing in the presence of forces in the direction of the arrows F as shown in Figure 35B.
Also as with device 4800, airway tube 4810 may also include a reinforcing strut, or bar, 4870A
which extends between and connects to both tabs 4870 for further increasing the resistance to

25  collapse. It will be appreciated that device 4900 is relatively simple and inexpensive to construct

and is another embodiment of a disposable laryngeal mask airway device.



15 central opening communicating with the internal passage of the airway
tube. 2. A laryngeal mask airway device according to claiml, including a
support awceemasbsso the inner wall of the cuff, the supporECTmeBI2sB383ag
conpression of the cuff towards the mdline. 20 3. A |l aryngeal nmask airway
device according to claim?2, wherein the support conprises two or nore
tabs (4870) di sposed adjacent the distal7l end of the airway tube and
extending fromthe airway tube into the central W 03/018094 PCT/ GB02/ 03834
72 opening deClaanisy the cuff. 4. A laryngeal nmask airway device
according to any one of clainms 1 to 3, wherein the cuff has a circular
cross section when inflated. 5 5. A laryngeal nmask airway device conprising
an inflatable cuff having a generally toroidal shape and defining a

central opening whgn in ; n ai étgﬁ 410). extending froma
proxi mal end (417) Eifo é%ﬂﬁ%%w&%%% ({%m 8é?1%§%1ﬂ% an internal
passageway (421), the.air t bei nq. cpnnected, at its distal end to the
inflatabl e cuff wi 2R %‘P@Y}ﬁgﬁ‘eﬂ“ﬁﬁ@ ﬁégegglgg\,ﬁgfn oproxjmal £ind, fg, 2 ?‘ﬁ@i e
comuni cation with the central opening of the inflatable cuff, wherein the
ai rway tuBe (430 defurngasintespaipasi@ieial fol ds (425) 15 extending along its
sides. 6. A laryngeal nask airway device according to claimb5, wherein the
cuff has a circul ar maskg®rs@chivorg apeximalf drat(@832)20 distal And 84984y ead anmask
airway device according to claim5 or claim®6, wherein the airway tube is
connected at i #idighesdx@dnd@izdrém thdgroRiiedl XA esthe Higla @l of fHe@naskfgosti@hl e cuff.
the mask portion comprising
a generally elliptically shaped plate having a laryngeal side and a
10 pharyngeal side, the airway tube being fixed to the pharyngeal side of the
plate; and
an inflatable cuff (4960) having a laryngeal side and a pharyngeal
side (4944) and having its pharyngeal side attached to the laryngeal side of the
plate, the cuff having a generally toroidal shape defining when inflated a

15 central opening communicating with the internal passage of the airway tube.

2. A laryngeal mask airway device according to claim 1, including a
support attached to the inner wall of the cuff, the support resisting
compression of the cuff towards the midline.

20

3. A laryngeal mask airway device according to claim 2, wherein

the support comprises two or more tabs (4870) disposed adjacent the distal

end of the airway tube and extending from the airway tube into the central
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opening defined by the cuff.

4. A laryngeal mask airway device according to any one of claims 1

to 3, wherein the cuff has a circular cross section when inflated.

5. Alaryngeal mask airway device comprising

an inflatable cuff having a generally toroidal shape and defining a
central opening when inflated; and

an airway tube (410) extending from a proximal end (417) to a distal
end (419) and defining an internal passageway (421), the airway tube beiﬁg
connected at its distal end to the inflatable cuff with the internal passageway
of the airway tube in communication with the central opening of the inflatable
cuff,

wherein the airway tube (410) defines longitudinal folds (425)

extending along its sides.

6. A laryngeal mask airway device according to claim 5, wherein

the cuff has a circular cross section when inflated.

7.  Alaryngeal mask airway device according to claim 5 or claim 6,
wherein the airway tube is connected at its distal end to the pharyngeal side of

the inflatable cuff.
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