20 February 2006 LARYNGEAL MASK Al RMAY DEVICE 5 10 The present invention
relates to a |l aryngeal mask airway device. Mre specifically, the present
invention relates to reduced cost |aryngeal nasks, inproved geonetric
configurations for |aryngeal masks, and to net hods of in§§&?BSiV6(Y
fabricating such masks. 15 The | aryngeal nmask airway devi 1Bl known
device that is useful for establishing airways in unconscious patients.
Such devi ces have been i 1 A d offer an
alternative to the oIder3”§€§ﬁ&§%%ﬁgax§hﬁxﬁé¥§%ﬁ§§$§3§ al tube. For at

| east seventy years, endotracheal tubes conprising a |ong 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
endgtracheal tube's distal end is inserted through the nouth of the
patient, past the patient's |l|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
establ i shed, positive pressure may 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 lungs 25 fromaspiration (e.g.,
the seal prevents material regurgitated fromthe stomach from bei ng
asghrated into the patient's lungs). Although they have been enornously
successful, endotracheal tubes suffer fromseveral major disadvantages.
The principal disadvantage of the endotracheal tube relates to the
difficulty of properly inserting the tube. Inserting an endotracheal tube
into a pati dht pr3ent ipraciedutRidshah 1a2th geahadr air200& i) WbRSpaciitdly, gegr ee
of skill. Also, even for skilled practitioners, insertion of an }
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principally caused by friction between
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 ?atients. 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 s0 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 mbe’s proximal end to ventilate the patient’s
lungs. Also, the seal between the ba]]éon 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 llungs).
Although they have been enormously successful, endotracheal tubes suffer from several

major disadvantages. The principal disadvantage of the endotracheal tube relates to the difficulty

of properly inserting the tube. Inserting an endotracheal tube into a patient is a procedure that



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 endotracheal tube. Yet another 10 problem w th endotracheal tubes

relates to the manner in which they are inserted. Inserti

endotracheal tube normally requires nanipulations of the ggt Eﬂ?ﬂkmﬁgad and

neck and further requires the patient's,jaw to be forcibly opened w dely.

These necessary nanlpulatlons make it difficult, or undesirable, to insert
be sufferln from a neck
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devi ce 100 that has been inserted into a patlen aryngea ging
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ext endi fg,;{J;aMm aﬁfaﬁéh%d tﬁ@rgb 26ab%n30 2 %Y. Also, the laryngeal mask airway device is
a “forgiving” device in that even if it is inserted improperly, it still tends to establish an alrway.
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 Wth only relatively minor manipulations
of the pahent s head, neck, and jaw. Further, the Iaryncreal 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
continuous, sealed, airway extending from 10 proxi mal end 112 of tube 110
to the open end 136 of cuff 134. Device 100 al so incl udes %% i nfl tOi on
tube 138 for selectively inflating or deflating cuff 134. 3 eB’ﬂlé’Fya 8n, the
cuff 134 is deflated, and then the mask  portion is inserted through the
patient's n%uth 'Zlnto t he ?atient'.s arynx. The mask portion_is preferably
posi ti oned SEYRALIYYS YPLUFRFCHYRieBl HPTe AT laTggealdBisk airayrfisyiqend0 and
pat i ents; G194 laes; : 1 t he
SR S e R S e S e
pat i endegce wek azdoypeeni G9gre dafdaribed fdrexaople jnds.Bi PatentNs d, J09s3 1. dheadse tdve
cuff is_inflated..thereby form seal, aroun h atient's glottic
openi néncél’hc{& ¢ |e§]bies?ya\‘615¥§ﬂé§£gl g@ﬁ?aae?jmﬁlf Wogjt”@nﬁpﬁﬁiIQ?%‘T'HQS%&O]B@OH mal
ends 113raxfimbhadtiubeo 3 Bl @ndhe 4RAd @Rk pértionachedeodpd t%fﬂ?lé’ﬁx%%%ﬁalg%ld
e

exposition, the term"fully inserted configuration” sha use her ei n
to ref it blask pertipndadin aprox vy eud VP2 and hatnehadly dilimival insltahdelcifhil B4.a

patien fol-l ow ng .characteristics. a(%t'he.mak rtion is

O spos AR PSIRE 1 Gss Rt SOy PR ST Ring Sy el o 257 forPae
for m ngna13&af cudf ndtiehfistabéAE NS & tObt 10 & 1ARRBpRENY AN id Sk grheindil ENRY
tube extends froma g{rbom mal end | ocated outside the patient's nouth to a

di st al 1én8f Magk Poriog b i |asd deyicetl AR PrAKdespotontiBrnust sealedutioy ax exsantding friohy ough
th Lent' t ient t 25 ai that th
SR AN e oLl ROk UEPEE BB RN SRR e

devi ce“provi des a”se
the paifiazioh'asbel 138 dsr sehdcguelsy idflatwne: defladhy ngeak4 mask airway device in the
fully inserted configuration. Wen device 100 is in the fully inserted

confi gur at | dhOPURNATe Bl bifvisdedaedandyihenyhis mask pepionds {psoerbtroyghtthe

cont act,.the.i i NG t r -] i shed
by conP et st RE 1686 e Al B Ophdrdf. | TACRER O Bre R SRRId R o
and t hdistaihdi 4bbecudiif 34 12814 .aghinki the phtient’ sdebmeldy dodettesopiagus and Hgthaf thehe

t h th J | | . inlet stqoned to contact ith
[ oSt QRPTHAERE R SRAKA 6 AFIH o R MBI S TLoN nEosadior HE food | o
nor nal F_Htiélt’%%ﬂlﬁﬁe?— BkRgA)] @ﬁ”{elrttﬂel.eﬁﬁs}@ PSIBUE S Qpdst %B%Xhé Quff ﬁeinﬁﬁg:ﬂge%b} bei ng

t
These tissues are accordingly less “sensitive a ess suscepti
danmagedouning o atad atound the paveni’ s glogticabpeaing dofd. thisiegrablish8s & kol @rsegtitantihg

side Vg oL A8mIPSi AV R 0329 18" BRGNSl RHlBL, AT
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

Lo
LA

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 and a backpl ate 250. Backplate 250 10 defines a proximl end 232
for receiving, or coupling to, a cylindrical airway tube éﬁ%; shom&b. Mask
portion 230 defines a seal ed passageway, or airway, that &R £+
proxi mal end 232 through to the open end 236 of cuff 234. This nmask
portion 230 also includes an inflatable Back cushion that, when inflated,
expands to the contour illustrated by phantomoutline 252. As shown in
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manuf act ured D). Paledi N8, 5,303,697 describes an example of another type of prior art device that

may be referred to as an “intubating laryngeal mask airway device.” The intubating device 18
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 gnide
for a subsequently inserted endotracheal tube. Use of the laryngeal mask airway device in this
fashion facilitates what is commonly known as “blind ihsert.ion” 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 sterilized in an autoclave and reused. For 10 exanple, |aryngeal mask
airway devices sold by LMA International SA of Henley, En%@%?ﬂ are
guaranteed to survive forty sterilizations, and in practi ‘heery d¥i ces
may generally be sterilized (and reuséd) nore than forty tines before
becom ng too worn for reuse. However, one disadvantage of these materials
i s that thel/-afatepeNat].0d.y7ledgsenbesan exavpby off yiyryothentype of prigreart laryngeal
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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 boitom 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 laryngeal 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

provi des inproved seals. Still another disadvantage of prior art |aryngeal
mask airway devices relates to the 10 profile, or geonetric configuration,
of the deflated device. When the cuff of a |aryngeal mask af'lh '2 vice is
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met hods and stietetaieedisadvanteg Gftprivg art 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 laryn geal 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

mai ntai n an open airway passage in a |laryngeal nask airway device. Still
ot her objects and advantages of the present invention will becone readily
apparent to those skilled in the art fromthe follow ng Szg)rl:abl ed
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way of illustration of the best node of7the invention. As 15 will be
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fol Low.n etail ed description taken in cgonne n wth t coppanyi ng

dr avi ng}gngFS\RﬁPcPﬁntlﬁél? nF%‘Fe@rPc’é‘%ﬁ’%’P%ﬂ %ﬂf@&«g&&%&% @h?%af R sane
or si mghc RardSaMRghEHY bac?f@aﬁzl i6n of ﬁ@%a?n@ﬁ&éﬁﬁ%hé@péﬂl@w ak a1 BEi or
art laryngeal rmask alTway d Figure 2 shows a prior an |aryngeal nask

ai rway devsed i petet detail btlova ttpyamnéirgvrantlnn phthefrwbipyincipabarmpenhentsif ) pdnesi on.
Fi gure sectional .vie anot her pri.or_art ryngeal mask airway
devt co. ot ERn IRt H Gt Q) MPSHELe Bt el Jngeal ok
ai rway devi qg 15eMst dspsl de a0caAtth B vides dhdifods AXE Birh@ies Tf@ﬁre@ﬁﬁﬂio portion of
the device being in an inflated condition. Figures 4B and 4C show t wo

perd§pectampeesyivedsrcesf thatan de\deoerasidowthin b PRI S 28 /% maipianee 0B SREHS a si de
vi ew of tha%el nf at ed E {E{[VI n. C%f t he device shown in Figures 5 4A, 4B,
and 4C. palg‘S uf'es %gﬁ?ﬁldn wb perspective views of the anterior

portion of tshm m&l@ma@wc{dm\m@m dfMhFp@sune ilAntidr GUI Beihshaiy gpparent
perspective view of the posterior portion of the mask portion shown in

Fi gur e BARostokifliediy e 8 fEHB W lpyssdagleddcsppgpn t\wér%weﬁérqmt@ﬁlra%w in
Figure a‘f’ré‘shown and described, simply by way of illustration of the best mode of the invention. As
15 willbe realized, the invention is capable of other and different embodiments, and its several
details are capable of modiﬁc'atio_ns 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: |
a3 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 shown in Figure 5A when the mask portion is deflated. 15 Figure
7B shows an anterior view of the deflated nmask portion shon?g% ibn Fiﬂ)ére TA.
Figure 8A shows a top view of a nold that may be used to EOTRE TSk
portion shown in Figure 5-7. Figure 8B shows a sectional view of the nold
taken in the direction of line 8B-8B as 8hown in Figure 8A. 20 Figures
8Cand 8D show perspective views of the nold shown in Figure 8A. Figure 9A

shows a side Figa 94 shdifs ALBYRKvl SDL1Lfn b NEn AR GHy SRR c§>£gtﬁic%ra%éo¢aﬁ%t§5,

and 4C. Figure 9B shows a perspective Vview of the proximl section o
ai rway tWsansmEan, thamagk pertien @Athe2Bvikiegisngsin 86 isfintedd@ndhimy. vi ews of t he

proxi mal section taken .in the direction of.lin 9C-. 9C and .9D- 9D,
respectively, F%?%h?v\%?did'g: HOSU ogeé?P?fi“&%V’@Wé@%gW 1c5 ShOWR 1% FigiOFAL he

i ntegral tubeFpue haekalad 646 okl GMNnefinddia AhivRHidHEEh W& O e A
20 ngi)ruary 2006 9 Figures 9F and 9G show two per;pectisggﬁi}éga%d%fh?ﬁggmg

i nt egt al 40ude addtbackpl ate section shown in Figure 9E. Figure 10A shows a

ti | vi t ' ti i { into the int | t d
backplate Sect o UReEn n EReo R FeraPore BEBR e ot bR b metR i o

Fi gur e 9portibn Bhgt tn BigBe$AoWs a sectional view of the curved portion of the
integral tube_and _backplate section taken in the direction of |ine 10B-10B
as shown in FFgUFeS19 oS aparapertve sisaefl the Beseiwpartion afshemask posigmshown in
conponengiotbd g1t rated in Figure 10B when that conponent is subjected to
external Conpressive forces. Figure 10D shows a side view of an

enbotd ment  of Fizgnrd 58 shoatsianmsteaioy nigeabf e siasiaipbmiay shdOn deNMicaes SANSt ruct ed

according to {:he i pvyention; and an endotracheal tube_extending through the
. 1gure 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 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 44, 4B,
and 4C.
Figure 9B shows a perspective view of the proximal section of the airway tube shown in
Figure 9A.
235 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 10D. Figure 10F
shows a side view of another enbodi nent of a | aryngeal mask airway device
15 constructed according to the invention. Figure 10G sho erspective
vi ew of the enbodi mrent shown in Figure 10F. Figure 11 sh%ﬁg‘ﬁ‘é’r 0;écti ve
view of a tube that has forned a kink Pn response to bending of the tube.
Figure 12 shows a perspective view of a |laryngeal nask airway device

const r uct edFig@readFandioigshioo: taftepdripeetitd wawk bf wWhiiBetabk Ahl 8hiigtt Wheohas
been athtpache%.to éhe airway tube so that the inflation tube extends into
one of PPRE 5FEBVeeEi n the airway tube. Figure 13 illustrates how the airway

t ube shown I 1GWAr I . i f d__conf.i ation n the
vt co o1 HRE I Sodf AR ELE ool Sl bR S SR RS OBAEY
per s pecdibagkpiiteweaiont thieed ianlyndjesdtioniofl ehedinet 1A -DB& s Pigsvin BFiohre® 25

| aryngeal ?gk allr%erxgé device and. illustrates the regions of the mask
portion t hatSFEr sBRrs afetirnayyereridht cyyed permen of terateaahaibeandt omy when

t he deydcRflaicsetifipthRsh innbd BRedidhnl of 1P IBBL R as ?Bﬁi‘}gﬁi—?ﬁ’hk@@.& Fi gure 15A

shows a sectional view of a prior art l[aryngea al rway” device that has
20 Febr uar yFigegd 0Cshossa sedbabuicknoftthesdme tgmponser flestratahiy Fgi@t 0B when

Fi gur Qws .a_sectipnal view of a |aryngeal nask airway device
constredﬁ%[tscgcrfr§ plg’g%\%d? F&A@Ct?&;toteﬁéer?ﬁfé’mpf%ﬁ??Iﬁ%/ﬂcg%as been located in the fully
i nserted COFibi@UNAL iR afsh QHKFiBw ; { j ; L. GE A in
Fi gure 4A an‘!rI] t he mask_portilon]&én?g%ggﬁ‘nﬁeggg%ﬁé?%ﬁ 1%%%%1;151'&%6%52%
pells pekevicgeonstargiedatccendingde viciavenian antbén endatractmsktube extieoding thdooginthen

Fi gur gielv'%' Figure 17 shows a | aryngeal nmask airway devi ce constructed
according to the invention that is partially inserted into a patient. 10

Fi gure 18A Eipoes 08 shbd€ a\kb@inal vieRIIRS inhau A Ridyn JEBSKask ARy El8YdeG ken

constructed )
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 shdws 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 Iaiyngeal 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
airway tube taken in the direction of the line 18D 18D as shown in Figure
18A. 15 Figure 19A illustrates how the airway tube of the %grbce s?uﬁn

Fi gures 18A-18D can be used to guide a subsequently i nsereF ot "4cheal
tube. Figure 19B shows an alternative enbodi nent of the device shown in

Fi gures 18A-18C constructed according t&the invention in which the
proxi mal end of the plate is not fixed to the proximl end of the

backpl atigepdsdatedrinahe fillly inderodyolfiigratidl) Figure 20 shows an alternative
enbodi nent of _a mask portion constructed accordin t he i nventi on.

Figure 21 is Beuiendih shoses ascetipnal vissr shelaryngsakges %aﬁwaﬁeievacawﬁij@&re
ai rway  deyh,eey rﬁﬁ% frﬁreﬁ-&&rﬁ{ﬂ{ﬁ%&t}e& E&%&aﬂ%%&t@gansgﬁ (?r ucllgg? b dir €€ q“af t er

perspective a Vi ew n ostertor Ininflated
condition at Figeredia a&hov&mﬂsmé view afl thedyvitaifipwnlin Fingade, Wied fheansk pioktion

vi ew of Igg structure of Figure 21, as seen fromthe anterior (or

trac ﬁ - side of the device of Figure 21, but in the evacuated state

wher ei n thin- f: ghf@s 1R AlIRC s‘?xt)wtﬁy?sﬂe@{]{f@h'c@g of %e%bic@%ﬁﬁd@@ﬁe@%l@ﬂomon

agai nst skel et base structure of device. Figure 23 is a viewsimlar
t o Fi gur$o¥h mffogura 164r yngeal rrask ai rway device having a 20 February 2006

Lo Proure 22, RS L huomeA emmarl At gy dopiog P B e coiptaes B4R Hhu

t aken gemfglﬁaﬁmglplﬁg@eagﬂglatﬁdgéﬂal sagittal plane of the device of Figure
23, certain parts being omtted, for clarity. 5 Figure 26 is a plan view of

the pdsterior Fgud@&ﬁ shaves algde viswoof ogher Eargageatwaskadinmyaderice doatmfieshi t t ed
for clarrt%r ‘%t}ée 2?3 hs a plan view as in Figure 26 but with added
showi ng, Jhe UGS P ure onitted from Figure 26. Figure 28 is a

sectional Vi eWgut3K®B aid 138 2B %br@&ﬁﬁ@vé%s ol Ghefieglte 8haPn B Fipufd IBA ar
sectional view, but taken at 29-29 in Figure 27.

Fzgure 18D shows a sectional view of the airway tube taken in the direction of the line
18D-18D as shown in Figure 18A.

15 Figure 19A illustrates how the airway tube of the device shown in Figures 18A-18D can
be used to guide a subsequently inserted endotracheal tube.

Figure 19B shows an alternative embodiment of the device shown in Figures 18A~18C
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 F]gure 21, as seen from the anterior (or
trachea-facing) side of the dewce of Figure 21, but in the evacuated state wherein thin-film

material of the inflation is colapsed 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, taken only to show an integrally formed feature of the invention,

being a maj or conponent of the enbodi nent of Figure 30. fgure 31A is a
view simlar to Figure 31 to show a nodification. Figure @&b‘q‘&"yp?@% Vi ew

of the posterior side of the conponentldf Figure 31. Figure 33 is a view
of a slightly nodified version of the conponent of Figure 31. Figure 34A
shows gastiiddraniagwfedtrandtitinvémiopngeal nmask ai rway devi ce constructed

according to the jnvention. 20 Eigures 34B and, 35C_show_perspective views
of the devi g@“‘éﬁr&) 3 Hewisypia ta Kgure gufpetisAlsvich shE gre2de vi ew of the

devi ce showa j ey j %ﬁ’%i Finad: i i e 35A
shows a si \c/ivglgefbe% %1% tﬁﬁe rrag%wp%g?fg%,%} en t%?%]fo ﬁltme&c']?ﬁos? & }&hfeﬁ é%é\j‘%fggé shown
in Fi demiee GdAgu2 23FcgtaiepaSbeitpomitedyfoewlanity.t he anterior side of the mask
portion sho i i gur.e 35A ken in th irection of the |ine 35B-35B as
Dhotn n” B S it iRy 2 ofuf By bt et oo guogp. eHEmmS | o
sur f acgeiff ofdi@dBskiapey.ti on shown in Figure 35A. 20 February 2006 12

Fi gure 35D shows a view of the posterior side of the mask portion shown in
Fi gure 35A Ficakest isrt plaevighrasdn iFigure 26 bimneitB 3dg5boning hoimelide sEiiguree  35A.

Fi gure 3¢ ows. a_sectional view of the mask portion shown in Figure 35A
taken M E@PO%?%%%%? n of the line 35E-35E as shown in Figure 35A. 5

Fi gure 36 shipefe 28 Becdc@etal vihe Wieh 28280k h Biiake PRy be used to form the
mask portion shown in Figures 35A-35E. Figure 37A shows a side view of the

i nd@gral tubEuEP Isackapilat wederal v, dnt ehen al 2@%in Fighe 2% t he devi ce shown
e B DAL A ol e il o b
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 34A shows a .side yview of another 1aryngeél 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 34 A during construction of
the device.
Figure 35A shows a side view of the mask portion, when inflated, of the device shown in
Fignre 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 as shown in Figure 37A. Figure 37D shows a sectional view of the
integral tube and backpl ate section shown in Figure 37A t%lbg:n al ong. t he
line 37D-37D shown in Figure 37A. 15 Figure 38A shows a pefspeteive i ew of
the connector section of the airway tube of the I|aryngeal mask airway

devi ce shown in Figures 34A-34C. Figuresl38B, 38C, and 38D show vi ews of

t he connector section shown in Figure 38A taken in the direction of lines
38B- 38B, 38C- BRGre 312l sB3ix 88w obthp pedidri@lside cfshs hasinportion Eh@wii & Bghre I5A

Fi gure 39A sho a ctive view of an, endotracheal tube being inserted

y per spe
t hrough tHRED G iAEECOTGv e - 0P @8 Shppm BAREZUIEi 3pdv-e  39B shows an anteri or

view of the d?}%u?@sﬁ‘%s! i‘se%itig#@%ie}géf @2 ﬁx(ﬁaaﬁg ngg%%%gg&?ﬁﬁm&é‘g%%&ﬁ%’%e

through the central aperture defined Int e hms portion.
25 Fi gur eidginsii eheslined FrdEE ko showrely Figuadéher enbodi ment of a mask

portign constructe accordi to.the,inv ion in which the su re .

ot | ngs o enELARads VT S HEPHH Py e, Pal o5 PR erB bt SEHEaF iR be.
Fi gure 4QBowhpVScaeshsig-3spew of an endotracheal tube being inserted through
the mask 20 February 2006 13 portion shown in Figure 40A. Figure 41A shows
a top view of Figwoe hiek skerpposidedest ghbd integal wbagnd badkpiats seedan pbihe airfiagur e
41B sho a side.view of the.su rt own in Figure 41A taken in the

directio beocﬁﬂfeh%evﬁeﬁgo‘ﬁjféggi rgsgé)@ﬁg‘\?ﬁ in Figure 41A. 5 Figures 42 and 43

show top Vi ewgigie 9THShowPPRK 6f BORSEF 488 6Ptha ¢ ndl fbe bAd bAGpldtOIyRAbA ON.
Figure 44 shows _an anterior view of a mask portion of the typé shown in

Fi gud@s 3Bawn BEESHEIST$-squeezed between two frgers to illustrate the
esponse of RSl B 92 B GRS HFE ol s B el
mask por tshown BofigtreBoiedkacohdidigctiod dffiigs line 37C-37C as shown in 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 éndotrac':heal tube being inserted throngh the
device shown in Figures 34A-34C.
Figure 39B shows an anterior view of the device shown in Figure 39A as t'h.e
- 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
Figure 45A. Figure 46 shows an anterior view of a mask portion of the type
shown in Figures 45A- 15 45C bei ng squeezed between two fi s to
illustrate the response of the nmask portion to pressure é§g§¥%ﬁﬂhﬂ@ﬁ t he
mask portion is disposed within a pati@ht. Figure 47A shows a side view of
anot her enbodi nent of the integral tube and backplate section of the

ai rway podi shbwa it BigyRge@A. mask ai rway device constructed according to the
invention. 20 Figure 47B shows a view of the inner side of the integral

t ube and ba(ﬁ’@lf%\gb‘\ sBews aitop visvvef anpthe syppert 478gndd apgprting/© thhowenioni ew of

t he bar takep,i ' 1iQn of . Line 47C,47C .as-.sho [ Figure 47A.
Fgure 470 ShsbE Bl i RRa? o b byt M e M ohon i e foitfn
mask  aiofweeline23 BdeNB aesieansinFgtied1according to the invention so as to

i ncl_ude a b%r_ of the t éoe shown in Fi (%ures 47A-47C. Figure 48A shows a
per Spect i ve S o ﬂgﬁe‘{ ot rervienef Athas SEPRITtS Ivasrtedpashrding e thad

backpl gheg6gti on of an airway tube constructed according to the invention.
20 February 2006 14 Figure 48B shows a side view of the integral tube and
backpl at e sdtgurosd shmovnan mtEiiguriew 48Amabk gortindS thestypyushavy ineFigades BEa-

anteri ide of a ryngeal sk airway device constructed according to
t he in%ﬁtﬁae@ﬁ Sﬂ%?f‘ﬁ@é E?%Vegw‘«a ngeRs &0 dsinate the terrppse ef g Mmagk@orppdos Figure

48D showssare SRR @E g p@%nqui%g@\é@mﬁﬁﬂggﬁ&t48C- Fi gure 49A shows

an anterior perspective view of anoth arynge mask ai rway device

conét r uct ed Fagrrodih shows atsbaidnal dew iof anotkérgnask ptefos bmsgueted rcterdingvo tf: t he
devi ce .sho in Figure 49A. Figures 49C and 49D show si de and anterior

vi ews, TESPBLtively, of the cuff shown in 10 Figures 49A and 49B.

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 anterjor 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 48A shows a perspective viéw 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
device shown in Figure 49B taken in the direction of arrow 49F-49F. 15

Fi gure 49G shows a sectional view of a |aryngeal mask airﬁﬁﬁ%gevicg in
which the back-plate is attached at a equatorial |ocatio b 19Pr .
DETAI LED DESCRI PTI ON OF EXEMPLARY EMBCODI MENTS Fi gure 4A shows a side view
of one enbodi nent of a |aryngeal nask aiIl4vay device 400 20 constructed
according to one aspect of the invention. Figures 4B and 4C show two
perspective VFRwe 488 S39CLsid0 iewPsMbs RiehPA the ﬁ{rpéa%kgﬁ{é’sewcg}ﬁél{o%tiﬂ% [gm
two separate pieces that are bonded, or adhered, together- e first piece
is an ai y tube 410 and the second piece is a mask portion 430. In

Fi gures 4A 4 a t he nmas ortion.43Q. i.s_sho in an infl ated

condi ti on. As%%uﬁ L{%:eéh%‘%sc%‘élggdoﬁgﬁqt%qré}de twnﬁﬁ%ﬁ%ﬁsﬂﬁﬁ?’i@yﬂﬁ?”ﬁon 430
may advaebayects hscodin® e fherRhidy: vBinp HRCASSa Cabt StbwPiatioralig Aokdigg. The
airway tube 410 may al so be produced by rotational nolding, or

al terhati vel yﬁ%}ﬁﬁl@ FRowir deide sievuel thydewgeetomoningtigere H8E. t ypes of ol di ng.
Fi gure 5A sho ' j €. rtion 4 n,nflated. Figures .5B
and 5C show t&%u%efgs‘%g%%sv%ﬂ %Jlft%ﬁ/s&spgfs%? 1 Vegﬁ“é?)?%?%%rdmge kﬁgg'fi}’ g‘ﬁ“ﬁ%o
when i nf catstelctedagrordind i 26 iradntioar y 2006 15 shows a perspective view of

the posterior_side of mask portion 430 when inflated, and Figure 5E shows
a view of thePBYEEE Shovsi adevicvwaeldedrvicesiomadn Wigtie A ated. The terms
anterior and i ; I - CQF i j Laur -5F are
Tade wi throf Soange LT YRR M e it AN bl o BBy T
devi t& 4®igurs 40A 4ndet9Bul |y inserted configuration, the 5 portion of the
mask portion 430 s in Figures 5B and 5Cwll be |ocated forward of, or
anterior to, t¥¥" § ﬁ’sg%?gﬂoﬁl visvyefr e cbshern BEigaeAC Whemindhy dEectinso
is in therhtdd Yopigpgerted configuration, the portion of mask portion 430
shown in Figures 5D and 5E will be disposed proximal to the patient's

phar yngeal waFigpreptsdt showsra seotioned viser ¢fithmdevstrostrowinnin i gue d8BG8endndhe5 C.

Fi gure 6 ;shows sect i gﬁ vi ew of mask portion 430 taken in the direction
of line éhr &ggoféng‘ﬁg\%ﬁ r]I:f Figure 5A. Figures 7A and 7B show side and

ant el or Vi ewWsigufeeSITR Sdwhed YoctiBhalBSH of PREYdLM 43R WReTY Reldeah §ich the

backplate is attached at a equatorial location 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 piecés 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 portion 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
distal end 434 (shown for exanple in Figure 5D). Plate 440 is
characterized by a generally elliptical shape and defi nesﬂgrﬁzgntr #ﬂ
aperture or through. hole 442 (shown best in Figure 5E). nce of
exposition, the shape of plate 440 mayide referred to as that of an
elliptical annulus. A classic annulus has circular symretry, however, the
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plate 440 proximal to the generally elliptical outer periphe
(shown for example in Figure 5A). The pharyngeal 31d64440f plate 440 is so named becanse,

20 as will be discussed below, the pharyngeal side 444 is disposed proximal to the pharyngeal wall
of a patient when dev_ice 400 is in the fully inserted conﬁgﬁration. The central aperture 442 of
plate 440 extends through the entiré plate from the pharyngeal-side 444 to the laryngeal side 446.
The distance between the pharyngeal side 444 and the Ia.ryngeal'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
illimeters 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 ckness T3 of the cuff is about 0.04 to 0.24 mllimeters. Mre
preferably, the thickness T3 is in the range 0.08 to O. 20a2§|ﬂ LI mstfrs (or
0.14 15 plus or mnus 0.06 mllineters). Even nore prefer

t hi ckness T3 of the cuff is 0.14 plus or mnus 0.03 mlllneters For
conveni ence of exposi tion, the shape of tde inflated cuff 460 shall be
referred to as "generally toroidal”. The shape of the cuff is not strictly

a torus Oﬁ@feraﬂy%@&néxﬁés%@fwoftﬁeeuﬁeeﬁmh1 ,ﬂa%gﬁecm%@%%hgny@au& herpyff is

U-shaped rather than circular (as shown in Figure 6). a classic
t or us hamillimeteny - Inicteer embodnm@lm; Gt znay be pévahtagdowssof therpé@tc iy he'et attapmgn@

i | the. f th . t h t
The.ci r CRORresinB B e et iR ot PGl TG ARG A BPR B Sl
of the phak@ed4 thePise TZtIBEy bOLSHNIGHS rllihdiers! aﬂfﬂe%ﬁ‘&gnﬁpéﬁd !3.1§d mal sm@@ﬂﬁﬁl ant

fromthe proximal end to the distal end (as shown for exanple in Figurée 5A
by t e dApedo ahPwoay ancl-@\helf@mﬂhm@tgm atdha diggkendar i ati ons fromthe classic

cont 1 gur at | o QR ool fuba ey PR R E NBR oA B bl

cross sewtth®hrpfgetinedd A6l ctsle qubf sal BOGnbBS i IFidupd 6,08k crRLBsetTondEcuffedo by
the plate. 440). Plate 440 and cuff 460 of mask portion 430 cooperate to

def i ne awgehisdlaiedyiszeraspldiaU-shope tarhas fhezbape afrn 1nr@*ﬁqdd‘rU’\)orT@ﬁéenqrﬁlﬂy ation
t ube 490 &ﬁﬁﬁfaﬁ‘%ﬁﬁi f)%[ﬁhEﬂe éﬁ‘f‘éﬁfaﬂﬁ{so & {9444 a&%ch% é%é%b%&&b&*ﬁln@ttﬁé?

pl ate an i or vo permt selec nfl att on

def | ®t i ogenefaligefitipti®alperiphésy ¢fla EﬂUMZ abstke @emérmqnemﬁﬂcan ehien@sriphery 460-0
pharyngeal side and a lary si de. The pharyngeal side_of mask ortlon

430 is cofi GT Hhie sgaleds of ﬁtéafg\ﬁérrtwpé%tal‘m@ PEEipaltodie gsmsradly shlaption! qyfer Periph ery
| ar ynge t 0.
re Shour it #R BRI TR, OB D, B RUAILE e 0

| ary ngeaﬂefesrreaﬂetoééﬂ?of()nmﬁeped valan féSe tidckmies T eﬂthby:uffhe abmité)r@émo G244 f ace
of cuff 460 port of e cuff 460 that is Slt

plate 44 Flerty éfsﬁre#eraﬁw o it 3\»% BotrecORRed t%fow 14

i nsefq edpl%@ Rf eIsaY. Oﬁﬂﬂlnnfe&?sﬂ %fvléﬂgﬁélje lé‘lﬁle%cl&?e%KTBQthth&éhfﬂ%(b A#piud
physi cal” contact with the tissues surr d| ng the 10 patient's | aryngeal
inlet. Asr s Basilinetefsi gures 5D and 5E when cuff 460 is inflated, the
sort ture 2492 Bil CN0S SR eSO 8 slapS o BR " fREd LRP 480 st LRSS

“generally toroidal”. 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 disfal 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 to nmask portion 430. The arrow PtD shown in Figure 5A extends in a
proxi mal -to-distal direction. Mask 15 portion 430 extends_in the
proxi mal -to-distal direction fromthe proximl end 432 to Ztotfgb‘a‘iag’t%tq%end
434. It will be appreciated that a distkl-to-proximl direction extends
opposite to, or is rotated 180 degrees from the proxinal-to-distal

di r ect iipi¢riomhaumer dvlatioR teteotf dxterfdsdione tHeAhasxierl dRiei4d4anf plate 440 through

| | -1 0- | di ti . Mask t] 430 t en in th
| ar ynganr Pl ARG Rroup Biks BrparFahe IRy AT R iAsrgion st BHEASAgeal
side 444. |tLitk blatdhei0apREesoARd3b R0, @éﬁﬁ%gg@@éﬁ& Qraw(%%glgs?@é The

direction extends opposite to, or is rota egrees
| ar yngerirningess isideyod gk poitioact30dm coiiFivent witly thgephbryingeal hideyhigedipldé 18t i on

LR shoh TEer ik “EEoLibafeioh s RmeRRy Thughe cbirdB: vnbwe bertik be

appr ecifg@ds $8ahd &, whahihe tar Aftis diAR6d, HRNa8%EEN @ﬁieqa@%ilt ﬁktpgrtio%rd&!(ﬁs

rotated 180 degrees from the left-to-right "direction. ese-directions are
so nams§fiBethy e sxerighanfachof quffi468 at 0@ fostiomefshe euff 60 thaa ipdispaad pppdsite

devi ce it left , si to a ri . .side.w thin the patient.
These 4 g £ FERLERT P pit 47 B0 it MM inat dithlameg g S o
as | abehaydgeal sidot48@fmask @@nﬂf@@mlmF@yma& tédtact waftyihe @@buds Qubhiaidyioeal .
anﬂgl eft-to-right directions are mutually orthogonal and provide a

co

eniPSHEDL SIRBRERR dleto dksoibemmebest int avres pDdad SF, wihay celfd690s mébtedatty 2006

18 devigemuAS4s i o F t i ss.of _the inflat sk

port i ona%at t he %?igtﬂgél éﬁé‘g‘%&%ﬁ“gfu .eelﬁ‘,gskta)éﬁ %ng %ﬁtctfge %¥M8W%§6%%ﬁeal

si de 44dssapeld4hehat antyrriy dmin gederyhd8alalidetashe piakjrisest sids30 as nmeasured in the
| aryngeal -t ngeal direction) shall be referred to as T4, and the 5

_ph
t hi ckness 01% 0? ﬁgﬁ eRicnce AF*pRELop AFGeoHTegtionsfaalh pe definad with rerpect tamagkasur ed
GHEFETE A A e A v

Preferred values for T4 an I I ZeS are abo

2514 nipoktioret3drextende spbe proxetol-to(-distabidirtctiva fappthegiratiac] ehat3 2t e daktal

di mensi.o ugh .as T4 and T5. woul.d be about thirteen percent |arger. in an
adul ¢ faEa3%i @é‘“@?‘)%ﬂﬂ%ﬁ%ﬂ%% Isfﬁgécrepwlaéﬁﬂaéwt@mmOé@gsumeew se

The brort1G of Ot 400, 1o oy oo oy e daerry TR AL T e b
5A so tehEnds ine kahingkatdés-pharfyngta dingstionp ovirsloportan 430rextehds/indbe haeasesl-for om
the pr ?ﬁ'a%lgea? ﬁgrecﬁ?o% from laryngeal side 448 to pharyngeal side 444. Tt 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 430, as shown in Figure 5A. One preferred value for the angle al pha
is about ten degrees plus or m nus one degree. More 15 pref bly,_the
angle alpha is ten degrees plus or mnus half a degree. Mot ‘:’E‘F“é%g'e?%)gl Y,
the angle alpha is substantially equal to ten degrees. As will be

di scussed below, this angle alpha is seljgcted to match the human anat ony
to allow all portions of the inflated cuff to contact the tissues

sur roundigagict.he | aryngeal inlet and to thereby provide inproved seals. The
pl ate 440 shown in Figure 5A is characterized by a substantially constant
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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 embodimenis, it may be advantageoﬁs 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
the inflated cuff 460. Another portion 824 of the interior 15 volunme 820
has a generally elliptical shape corresponding to the shap pl at e 440.
That is, portion 824 defines a hollow vol une, the shape &ﬁl%%?@ﬂ’$®6
substantially identical to the flat, gliptical shape of plate 440.
Simlarly, the portion 822 defines a hollow volune, the shape of which is
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the maglpich is substantially identical to the shape of the inflated cuff 460,

In operation, mask portion 430 may be formed by addihg 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 interjor 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 liguid 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 s, 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
inflated. The cuff 460 is only partially inflated (rather than fully

i nfl ated) when the mask portion 430 is renoved fromnold 2%%3: ﬁS be%O?#se, as
the nmold cools, the trapped air shrinks in volune and accordi“igh

partially fills the interior volune defined by the cuff 460. It will be
appreciated that a variety of material s2fay be introduced into the nold 800
and used to formmask portion 430. The termliquid plastic material as
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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 iquid plastic material
that forms mask portion 430. However, it will be appreciated that other materials could also be
used. '
Ounce the mold 800 has been opened and the cured piastic plate and cuff have been
25  removed, fabrication of mask portion 430 may be completed by adding inflation tube 490. 1t 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 p]até and
into the intertor 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,
respectively, as shown in Figure 9B. Figure 9E shows a side view of
integral tube and backpl ate section 416. Figures 9F and 923??18w t\/\? 5
perspective views of integral tube and_backpl ate section © er 1% ng to
Figures 9B, 9C, and 9D, connector sect #bn 411 includes a proxi mal portion
412 and a distal portion 413. Proximal portion 412 is preferably
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connector section 411 communicates With the internal passage 421 of section
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9F), an inner side 410-i, and an outer side _410-0_(tshovvn for exanple in
Fi gur e copple tgardardgedicabvangidating, or anaesthetic devices. Distal portion 413 is preferably

oblong as shown best in the perspective view of Figure 9B. Connector section 411 farther

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. Inthe
proximal portion 412, the cross section of the passage 415 is cifcular, and 1n the distal portion
413, the cross section of the passage 415 is oblong.

25 Referring to Figures SE, 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 left side 410-1 of the tube will actually be disposed on the right
side of the patient's natural airway when the device is |;IO>}‘h fulé(?/
inserted configuration. Backplate portion 419 defines a | r?g O8e 422
and a pharyngeal side 423. When the device 400 is assenbl ed, the |aryngeal
side 422 of backplate portion 419 is attazhed or fixed to t he phar yngeal
side 444 of mask portion 430. Al so, when the assenbl ed device 400 is in the
fully i npanded, eawéd, qudaﬁél%mtew&oabalmqgahw de 423 of the backplate
portion 419 contacts the 20 pharyngeal ‘wall of the patient. Wien device 400
i s assenbl ed, AMm@yithest s apgsidefebyicanplifis thesennel1er seotiorudil Cadsthe mitedral he
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chargct ernszﬂgﬁda,yﬁgmdu@@rret er of 95 Shore A. Integral tube and backpl ate
section 10 416 is_preferably forned froma flexible plastic material (e.g.,
PVC) and i s cHadabitepersien 4B§ dafineh s lomaigeal 86164@8 aptl apheryngealside230When the

Shore A qMaresddrieb&aEaRl4; theligryﬁgézﬁ 1211095 b r{eaﬁoraon 919 is attached or fixed to
the pharyngeal side 444 of mask portion 430. Also, when the assembled device 400 is in the

fully inserted configuratjon, 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 mbe
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 is 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
material of integral tube and backplate section 416 is characterized by a
duroneter of 86 plus or mnus 3.5 (or plus or mnus 5 perc%&tg 15 gogg(%re A.
Most preferably, the material of int egrgl tube and backpl & “BE@D] 416 is
characterized by a duroneter that is sébst ant | ally equal to 86 Shore A
Connector section 411 is preferably relatively hard so that (1) it is easy
t o rel ingeriad eomfigamtion.ike gandsal pentiopatl8ivaH catend dirosgt the gatiddtls navurst epmar d
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the mask portion so that the outer peri'meter of the laryngeal side 422 of
t hES bakgieat-eMsst prelsrabdiu thomatesial pingegml mzhe andreckplate sdarionoflbtine pl at e 440.
The ai L 0 tached to the grtjon 430 by heat
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toget her. 1QoASectdi@esticholl 16X raft@blyrehtigely Galfso thitg1PRGKPAsRE rdHiably AfhcK 19
defines a "dome shaped” or "bow shaped’ interior volune. \Wen the
backp! Herpemal partian 617 of sactigp Hé 4 to sfapgasd hreathing apparatus and (2) patient’s can bite

down on the distal portion 413 without causing collapse or shrinkage of the intemnal airway
20  passage provided by section 411. Note that when the device is in the fu].I}.,7 iﬁserted
configuration, the patient’s teeth will contact proximal portion 417 of the integral tube and
backplate section rather thén 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 ﬂeXidn 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 will be discussed bel ow, portions of the larynx extend into this
bow shaped vol une when the device is in the fully inserte I%g
configuration. One advantage of device 400 is that it is rlf&T%8& % npl e
and i nexpensive to produce. As discussed above, both the mask portion 430
and the airway tube 410 may be produceddsing a rotational nolding
process. The airway tube 410 nay alternatively be produced using injection
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rotational molding 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 si'mple 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 s, the economics

25 of constructing laryngeal mask airway devices according to the invention, such as device 400,
enable themn to be used once and then discarded.

Several structoral 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 portions of |aryngeal mask airway devices constructed according to
the invention are fornmed w thout backplates (e.g., as sho%éjg 5

portion 430 in Figures 5A-5D) and the backpl ate of the devicé 8™ Wi ded
by the airway tube. It is |less conplexX5 and | ess expensive, to provide the
backplate as part of the airway tube. Also, elimnating the telescopic

j unct i drackplatewortbo 419Hsbetiall ¢ CFRRNEHHcEpIbRALS 1A 36d 30, 28 $ndNSribF 4@ iardfidea)
make | aryngeal nmask ai rway devices constructed according to the invention
nmore c s dé"lcaﬁﬁnsé%ﬂ@?f’» (€&-ia5$8PYD imEFiEupad ﬁmrsaSk@@m@xmnbﬂde$ a

ref errig@rlife GheUe ne%’% af?hggnpﬁgﬁcgjt&%%r%ceq %C%hé%n%%%c’ V1 [aeqsﬁ?éﬂ@ag |

direction 1ndicate I OWs nor € "éasi

mask aiaivveay toleeyi E:c&ﬁnngTﬂ’mbSnefsh(pbeoﬁlai.rﬂB mu@@dﬁgek@éaema{z uayﬁﬂ\@fxasfé@gl)c es
constrycted rd| he i nvention between the tient's Upper an
owdr 186 FIHEOHE A GEEPEREY Bate GHEK Sorkae () e dath th|f@hmtabngﬁhﬁmaﬂhmraon

backpl atRe, th@ﬁm%&%ﬁbck?ﬂ%%d’iﬁ £ il S ag Rt LRRYBIERAFV! ©

400 fromprior art laryngeal ma ai rwa ev n rms
|l ary ngeaa;rwmbc @id agfindaval gpsrtyre i a badiplah cads ltmfdﬁrgufe&&vélyadﬂ@f constrhéieon.
ai rvvay ube | I ri.cal | i_ndrical  ali rvva t ubes have functi oned
wel | ror ﬁﬁe’é‘ tb g ?Fa‘hﬁisﬁtﬁlé‘re}:e‘ Te P dfdf Elgfvely git té&lco%%séh‘? way
devi Ce%un&ﬂ%ﬁ & Yhd ABLHGE] a6RAY ntar Al @é‘bi&?ﬁ%@iﬁ%@' Hﬁ@&%@%@ﬁ?ﬁ% %o%@ 260,
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shoul d be sufficient for noving a 5 volune of air through the tube %lf is
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be mvegﬁﬁl_%?éguvgﬁgrdi]gq? (i mvor}uoéln g fi‘gg&ﬁ@é{p&tﬁﬁ&g Beftis ngvn Thietihe
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decr easi g the radius of the internal airway passage. However, one-
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devi ce mardanysgeal nakie airwhy ﬁevlmememmmidcgmmg focthe inS@nnon more compressible
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 laryngeal mask airway devices constructed
according to the invention between the patient’s upper énd Iower 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
']aryngeal 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 disadvémtages. 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., space between the upper and |lower teeth) that is big enough to
accomodat e the airway tube. Hol ding the nouth open for I%g eri ods of 15
time so as to create a large inter-dental gap can cause di %@ 12498 t he
patient post operatively. Mre inportantly, sonme patients cannot open
their nouths wi de enough to permt easy pmsertion of adequate sized
cylindrical tubes. Accordingly, one disadvantage of cylindrical airway
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that they require a larger inter-dental gap than would a tube that had a flatter, or more oblong,
6ross 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 anatoﬁﬁcal structures including the pharyngeal wall, hard and
soft pélates; 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 internal passage defined by airway tube 410 is preferably at |east
as large as that of a cylindrical tube with a nine mlli rret |nte§r6
di anet er passage. As shown in Figure 10A, the wi dth of th@ 0gassage
424 may be referred to as WB and the t2¥ ckness of the internal passage 424
may be referred to as T6_ In one exenplary enbodi ment, WB and T6 are 20.0
and 6. 7cast Hflthevsitape of theasixebdtiey elajched\thoathage §ﬁt@&@ﬁat@ﬁﬁbﬁ?u O;Sé?%jfaia way tube
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extend through the patient’s anatomical upper airway while the laryngeal mask airway device is

20 in the fully inserted configuration. As shown in Figure 10B, the cross- secnon of the central
portion 418 is oblontT rather than cylindrical. Accordingly, the central portlon 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 fornmed a kink 1102 as a
result of bending the tube by an extrene amount. As is well known, the
size of the internal passageway defined by any tube is dramatically
decreased at any such kinks 1102. The effects of kinks in tjp S IS ]05
commonl y experienced in connection with garden hoses. For 2 efﬁ‘ﬁ’ta'é’, 2006
formation of a single kink in a garden hose can dramatically decrease the
anount of water that can pass through th hose and be distributed by a
sprinkler. The effects of kinks are simlar in |laryngeal mask airway
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cent er ofuwérk as ndyessany fdrensergpyg the delvigt intiala patignton. Each of the recesses
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side 410-o0 of the airway tube) may be referred to as T12 and tf hi cknes’s
of the | ewyliubeitidrathatidadlly flscreasedans anp sunlirkéndsild ORhdhe effects of kinghin @hesdist i on

may r Lr to as T13. In one e l.ar enpodiment ., .t he thi e T12
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ext endi ng inthe left- to-right direction) caused by inserting the .
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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 1n 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 longitndinal fold
425 that extends along the left side of the airway tube defines a recess, or groove 425-g that

extends from the left exterior 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 of the internal passage 424 as a result of bending the tube. If
the tube 410 is subjected to conpressive forces in the dlr%§%¥on oi rrows
15 260 sufficiently large to deformthe tube, the tube na 0t he
shape illustrated in Figure [10C_ As spopwn, the deformation of the tube in
the region of the longitudinal folds 425 may be |ikened to the novenent of
an acc e 4

decr oottt Belin (ORERNY @R o lESe o bitie P el SRnRUIAIB AR BB 5 ¢ e

profi | eheslivowsy tuberdeﬁlngs&m &c&@%ammelﬁonofheezghhmtmmmgetdﬂh& dipsayrteehed t he
confi guratl on shown in Figure 20 _10C, the | .ongi tudgtntg% fol ds 425 resi st

addi t | Bardyibe Feaaf theytupg i degightotafedipriongEady JRERssen dehss pBPRcE o
addi ti Qﬂ@h% s%PfQéeeéB'&’ &5 140 & @@aceamw'amﬁgamﬂewoﬁ&\éqaﬁ ﬂﬁﬂﬂmfﬂé 1)
r educes e sl ze of e I nter- ent a gap require f or acconmmodat | ng t
tukie; €25 (ipr,ahd t&iﬂ:knaslaan@asmd way dirpaaagendng)rade treeasessifd€10-i oaehée boer

t hat th form i.nks when the | a alr deV| e.is
| noer ¢ 8de PG ob s oo By et P ARa e 0% | |
form k!fd]lfsszliﬁas'nﬁ’eaéﬁég%ﬁa% Iéi@—t@—%ﬂt @eﬁ%m%b@%feﬁ% t& a@?% 9¥§1§e éx*é tp tdrel y
range of head novenent; and (5) % well "within the patient's anatoni cal

ai r way embodittieat, tiEdhE;hn@sgé'lafanﬂﬁ"dalmgbmdummlhme@lss 4262 [7gnilhaetetshey -

provi de acgwgix:m ent groove 425-g for locating the inflation tube 490.

Fi gure a perspective view of a device 400 20 February 2006 30
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ai r way -ubkt. disaptonn) eausedpyinsening alavyegast nm’ealawaw\éwmmo h¢ gatigEs degr ee

R R s e e

there ighpandiaptiolmyAnd egides ﬁﬁveﬁﬂfo\tﬂiﬁéﬂ%oﬁﬁp’se bhmeanfew phisbge @324 8 a ieétﬁl‘] speal
mask airway device that w allow the patient to remain in a "neutral
pOS| t i Sprdihihe &ubet H‘éth@évb%@q J§ sppjeeme i @nmlgfessr]\?eﬁorféa g BrefdigGHaR POHIOWhe

back
08 | aoap SR e oRBRch] AR (i, W 66, 1P c@RblE e dipl a2 i PR, DO
s 0 t hat0Chessghowgtthe deﬂbﬁhﬁtdxﬂcﬁf thé titedn ﬁ&aﬁgbm of e Ipesitudifial tfhlels B8l ;nay$>et he

sane as_ when the 10 patient is standing pr| ht and IOQk| f orwa The
devi ce llFRsd tB dhedueyeopsné of %@F%ﬁl%m cARgrtize Pgsge &f Fhﬁdy @assaprd‘?%"s

di scusgigdh dddrehfiAls (B0 RIbe SO ses P6m thaBaf hHWRY ih FRRRe 158 1O Bld fumedggnae

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 gaﬁ reduired 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 airway device is being inserted and after the device has been placed
in the fully inserted configuration. 15 For conveni ence of osit'% , the
shape assuned by airway tube 410 when the tube is not suﬁ?gggﬁﬁﬂig)gny
external forces shall be referred to as the "prefornmed configuration". As
wi || be discussed bel ow, since the airmag tube 410 is somewhat flexible, it
can deviate fromthe prefornmed configur {ion when the | aryngeal mask
airway device is in use. Figure 9E shows the integral tube and back-g%ate
e

secti on 2ABUPHeq pecopling torthe investien guwhichdhe inflatianBig 490 has heengyedmte

410 is p _ t . -t t subjected to any
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configuration.of device 400 is., different. than.for the rigi.d tuhe [ al
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| aryngeal nask airway device i s inserted into_a patient, proper insertion
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tube to ?Jleefgrlrjnsé %gn 1gguariatglosntw££]neth%?t | egéf;l %3&%1?%1%&/%137 device is 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) frbm 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, R3, 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
positioned at a |location that was spaced apart fromthe patient's body.
However, the requirenents of a rigid airway tube (which f ial{e'}otatef ]65
| ater insertion of an endotracheal tube) and all ow ng theazé B t9% enai n
in a neutral position before, during, 3and after insertion, necessitates
positioning the airway tube's proximal end against the patient's chest at
the beginfiien00gfof ai¥&8y hibed10ls G & |68 of 4t he
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laryngeal nagle the Rv@ies aiiskitway dsRKklo@thd QDY parent, 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 May tabe of device 400 need not be positioned against the
patient’s body at any time during insertion. If the airway fubc 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 prefomﬁed 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 105 degrees (plus or minus five or ten degrees) of the preforned
configuration to the 125 to 135 degrees required to fit mﬁtﬁjg the(é
anatom cal airway of a patient lying in the neutral positi%g © FW8ussed
above, in one exenplary enbodi nent, the integral airway tube and backplate
section 416 is fornmed from polyvinyl chlgside. This material is relatively
stiff at room tenperature but becones 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 While (e.g., three to five minutes), the
airway tube softens and becomes more pliable so that its shape easily accommodates io 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 patient's tongue rests in the space S. As will be discussed bel ow,
enlarging the space S in which 15 the tongue rests inprov he qual ity of
the seal between the proximal end of the inflated cuff aﬁﬁﬁFﬁﬁmﬁhﬁﬁ@nt's

| aryngeal inlet. Figure 14 shows a view3of an inflated cuff of a |aryngea
mask airway device, and the illustrated cuff has been divided into three
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nat ur al illpersdted ouff has been divided into three different regions. When the device is located in the

fully inserted conﬁgurétion, 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 valleculae (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 fossae, 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
direction and thereby tends to prevent the cuff from fitting tightly

around the larynx. This weakens the seal provided by the |ar eal sk
ai rway 15 device by decreasing pressure between the cuff azﬁd%gﬁ‘ﬁ’fyo?ﬂ%gal

structures such as the pyriform fossae. Figure 15B shows device 400 in the
fully inserted configuration. The dashedd i ne 1602 represents the contour
assunmed by the tongue when prior art device 1500 is in the fully inserted
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represents the contour assumed by the tongue when prior att 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 conﬁgurziticm-
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 of the mask portion. Another feature that cooperates to define the
enl arged enpty space S is the angle between the central portﬂ' Bn 41% %nd 15
the backpl ate portion 419 of the airway tube. As shown in $ifgOr@ 4R at the
junction of the central portion 418 arib the backpl ate portion 419, the
central portion 418 extends at an angle alpha with respect to the plate
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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
mnner side of the airway tube as measured in the laryngeal-to-pharyngeal direction. Yet another
fearure 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 m the distal-to-proximal direction intb
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 SA-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 airway device is alnost entirely determned by the plate 440 of the
mask portion and the backplate portion 419 of the airway ;gﬁp As Sq)mm in
15 Figure 16A, the thickness T10 of the distal end, as me <Ry

| aryngeal -t o- pharyngeal direction, is virtually entirely determ ned by the
t hi ckness of the plate 440. The thicknes86of the deflated |aryngeal nmask
airway device, as neasured in the l|aryngeal -to-pharyngeal direction,
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pati ent . gtaqughrintreedes witht inereaddsrin pieodistaleto-@eximal 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 virtwally 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 préferably, 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 airway 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 teeth and past the patient's throat. The thin profile also increases
the likelihood that the deflated mask portion will fit bet%ﬁeg the 15
pharyngeal wal | and the epiglottis without disturbing or otH& Wa’é)’ezopbﬁshi ng
on the epiglottis as the distal tip of7the mask portion is being pushed
past the epiglottis towards the esophageal sphincter. Figure 17 shows a
def | atgg; j 1S: adid 3% ol 2dijat 0 a patient that is
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insertion of a prior art |laryngeal mask airway device generally requires
properlséfll“f’%f?rrﬁ ng, or shaping, the cuff as it is deflated. U S. Patent No.

Figure 17 shows a deflated device 400 that has been partially inserted into a patient that is

Testing 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 accordmgiy 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
is being deflated. In device 400, the deflated cuff contributes only
insignificantly to the profile of the 15 defl ated Iaryngeg& sk ajr
device. Rather, the profile of the deflated device is det Hegy A0
entirely by the plate 440 of mask portion 430 and the backplate portion 419
of airway tube 410. As shown in Figure i3BA-C, these conponents define a
slimprofile that facilitates proper insertion of the device. Another
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proper insertion of the device.
Another advantage of device 400 relates to the profile of the device when deﬂéted 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 conipared with pribr art Jaryngeal 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 thicknes-s {as measured
25  inthe laryngeal-to-pharyngeal dIICCUO;l”) 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, TS5, 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 backwards in the distal-to-proximal direction as the device
continues to be inserted into the patient. 15 As shown for ;xgrrple g
Figure 16B, the backplate portion 419 of device 400 is "spdar r”?ﬂ’a%dg " or
tapered in that its wdth decreases with increases in the
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400 is inserted into the patient. As the device’40U is inserted er, 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 alocalized 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

| arge thickness T5 of the proximal end of the inflated cuff advantageously
i ncreases the separation between the epiglottis and the apgr gre 4%@ 15 of
pl ate 440 and thereby decreases the likelihood that the eﬁ%&% s 28n

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

ai rway devices often included "bars" or 40slits" disposed in the nask
portion to prevent the epiglottis from bl ocking the airway of the device.
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that is dptcarefuchdars Aedistloatd fog example in U.S. Patent No. 5,297,547 (see Figure 8 of the
‘547 patent). Although laryngeal mask airway devices consﬁ‘ucted 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 caich
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 dévice. Another advaﬁtage 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 ckness to the nmask portion and (2) the deflated cuff may be configured
for lifting a dowmn folded or posterior lying epiglottis 0#0 E the 5 vvay
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with the cuff deflated and fol ded as dilscussed above in connecti on vmth
Figures 7A and 7B) prior to sale and then packaged into a sterile bag or
packageshpengvhenghe F’é‘?ﬂ%@ 1pilefaed thyaayita osigosaretersl phtei cmlffamay beé fhésd t 0

i nsert I pway..devi nt,o ent, the sicia

sinply tgg%éé{&%g&\g? rsa%(rﬁ(%?%n %%tg'?#‘ dﬁ%%ﬁ‘g fjﬁﬁo‘éfﬁﬂthre EF of Pea}fﬁi%et he
pat i entenvird, baitial bpéttulﬂ@drﬂl)o n% Tafel 4402 i @b @udtis fodfed BROBES pRNidnN® hathif coV%%

di scussed above, I n sone enbodi nents of device 400 an inflation tube 4

need ndhe eEe. S Borathe eggre, |Cﬁntéaéh§9@mfeﬁ%% therathe ¢Bfs0 Wﬂicﬂduatﬁagetmhbla‘thfbme

tub r I vice i s conpleted by
attgcszhleﬁiﬁlhgt ggltét}??% .tu%&@gr %%’Egﬁ%a IalS ?nlﬁ}alftl ﬁ tr‘;résk portion after the
mask porti orOnesdisaivmvage 6f pxﬁ@ﬂdﬂﬁemhlﬂel alBal by B&id30s trar SREREL DY
25 rotatignal noldin ftg%the cuff is partially |nflate when the mask portion

isre 2R Sritier L wBicPe deflatedripd e @r\ﬂ%m&tﬁaposlfégqm@&pe@lseﬂmmo guff

during I ¢8f, t

i eotdd Tt ot paalcly Shil kit fnd B AIMBhe0 p Al el ek e BER G iR ax

been idedertiedreqnial @ ;paak ItlEn(ﬂcvﬁcm: iamhhemmiﬂe:odﬁghrraadn ifclstfihahfamihg ipeassur e of

60 m O Ac or di ngl.y %2006 42 suchapartlallylnflated cuff
fsicaep iy

éh%f’i Yaage i 15%6@:6%1381558%413&1‘{1“&‘5% Heyageasal
I nl et ALIOWID AL FicH AW 1R
enbodi rrent s of devfcgﬁ‘%{ tCﬂa eﬁéég@?ﬂg | ude a@%ﬁ?@aﬁlﬁaﬁ%@@ﬁf&fﬁ%&%ﬁaﬁ?l e
of t he ipzertignagfithe d¢1ﬁ¢salme<va pafidnti 45 discedkeed abave, Gevieeadify Badvantigeeus because

di. st d 400 th
Purt 120 PR r o HaR Rl A RFIER 1 et o aom s s t i ng
the | argegRalouffasd R dotEguft@MbEBHinE R R wal fodeﬁk':’rbostEﬁWﬁfg’ epi bR QaRbs [BSK

ai rway devices that do not include an inflation tube d ve one principal

advient aty- Hefgeably, ﬂ!eh‘éf?f'l@a‘i'ﬂodé plessd ito @moytasal@pnﬁalmsen {m: .oV Ge wolf
SRR RS R B 2 LA 0
por t i onhémspichsedtied a e lbhﬁ opgidkapd (e phaeyeXplastib®ag). moc k@en RpAliicRnCcan
TP e t0 erta aryngea] mmask airway dovies into & pacent, SRR LA
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 15 removed from the mold. When mask portion 430 is formed by
25  rotational molding, the cuff is partiallﬁz 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 HQ. 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 it easier to push a thick profile device through the upper and

| ower teeth and down the throat. Second, since the cuff is 15
partially inflated, and since the cuff is very thin and fﬁggpb¥@“’§XWery
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Figure 18D sho a .sSectional view.,of ai y.tube 1810 taken in the
directio aﬁpﬁﬁif“c\’@%aﬁ%@ GthFE PREEPISEH e %ﬁby ating or expanding those other

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 witha Iiartially 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 i.nﬂatéd 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 8A-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 snitable 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 that extends fromthe proximal ends to the distal ends of the two
tubes. Airway tube 1810 al so defines an inner side 1810-|é$g? an %W

side 1810-0. As with airway tube 410, tube 1810 has an ov prugp 5 or
flattened cross section. Accordingly,4Bube 1810 (li ke tube 410), fits
relatively well within the patient's anatonmical airway and mnimzes the

i ntra- dentist tgte niakportsh, fAabrRetenvPdatLyideel indilcairdhs dedse Wichipleidead 10,
ai rway tabe 1810 includes_a proximal portion 1820, a central portlon 1822,
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“patient's trEcKERATERYHIPE 418818 RAO B @@H@Hﬂ%@n%@ fpstened CEPSDRFCHPR
def i nesaslfdindy 9ate 19 aikBeSH 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.bac,kplate 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 tabes 1812 and 1814 at the

joint 1816 forms two grooves, or recesses, 1830, 1832 in the airway tube. The groove 17830

25  extends along the inner side 1810-i of the airway tube and the groové 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 tube to the pharyngeal side of the plate 440 of the nask portion
430. In the case of device 400, the entire outer perineter %j t he ?kalate
15 portion is so attached to the plate 440. However, in tH& ‘R Yevi ce
1800, one portion of the outer perineter of the backplate (at the

backpl ate's proximal end) is not bonded #6€ 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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trachea. Figure 20 shows a perspective view of an alternative enbodi nent of
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' proximal ends 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 plate 440, the portions of the backplate and plate 440
that are bonded together tend to hold the unbonded portions together as well. The effectis to
create a laryngeal mask airway device that has a.“ﬂap valve”. Under normal conditions, the
plate 440 and backplate of device 1800 rémain in contact as in the case of device 400. Also,
when device 1800 is 1n 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 than the mask portion. So, as the |laryngeal nmask airway device is
inserted into a patient, and the device's distal tip. cont %th 15 a,gu@tom cal
structures within the patient's natural airway, the contact 88t 4®8n t he
patient and the relatively soft mask p@rtion rather than between the
patient and the harder backplate portion. Mask portion 430" thereby
advant ageitaineaR4icaE 8x@nd tiiBLEh FRE A S0l thRSA%HYurlk A3 LHA St tike
backpl ate portion when the |aryngeal mask airway device is bei ng assenbl ed
and al spaticpf dirades t he patient frompotential traumatic contact with the
relatively hard di.stal tip of the.20 backplate porti.on as _.the device js,
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| aryngeal ~mask airway devices constructed according tothe invention.
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appreci ated that when device 400 is used as "an intubating |aryngeal mask
ai rway thevelevely sofmgskiortien rathéyl thart betwsen the petiend ahd hedraipdatibapimiate pbriione
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protects the‘par.ient from potential traumatic contact with the relatively hard distal tip of the
20 backplate portion as the device is being inserted. It will be .appre.'ciated 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 accommmodate 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
the section 416 taken in the direction of line |IOE- | CE as shomm in Figure
10D Figure 10E shows the two longitudinal folds that exte

|l eft and right sides of the integral tube and backplate s Hmﬂt(gﬁre 10E
shows the integral tube and backplate section in an expanded condi ti on.
That is, the longitudinal folds have expdfded in a concertina |ike fashion
to accommodat e the subsequently inserted endotracheal tube. It will be
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the |l aryngeal mask alirway device IS
appreciated that airway tubes constructed according to the invention may be provided with one,

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 'and backplate section, of intubating laryngeal
mask airway devices constructed according to the invention to include 2 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 einbodiment 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



~located, 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
patient's head approxinmately ninety degrees so that instead of the
patient's nose, the patient's ear is now the part of the %@tﬁ ﬁnt' S tbgad
that is furthest 15 fromthe ground. It will be appreciat R i
exposes the ear and nakes it easier togperate on the ear. ldeally,
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co]lapse of the internal passage provided by the airway tube. Weakening the walls of the airway

20  tube near the junction of the béckplate 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
gloitic 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- phase plastic being allowed to cure in situ as the relatively stiff
skel etal annul ar nmenber of the |aryngeal nmask airway dEVIC% t thﬁ%gotton1
of 15 the nmould. The cured product of such noul di ng not orfl §?E t he
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and seal ed at its proxi osure aroun
formed component (12/13) when formed of suitable plastic such as polyvinylchloride, the thin

20 filmatl3is typ1cally of thickness in the order of 0.1 to 0.3 mumn, 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 fon;n the skeletal] base 12 as flat and of relatively uniform
thickness, it 1s 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
gastric-drai nage tube 20, in side-by-side bonded relation to an 15 ai rvvay
tube 21, which may in all respects be as described for air t ube
Figures 21 and 22, except for the fact that tubes 20/21 eE%%Q’IC&Hy
and oppositely offset fromthe |ongitdfinal sagittal plane of the
general ly elliptical configuration of mask structure 22. This symetrical
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patl ent's nou with the | aryngeal nmask_airway devi ce of gures 21 and

t hé2 s%ce&?tffﬁ @eé4ctﬁi8§ s 20427 a3 sm@emaﬂﬁw%@mm@f@m
t ent " h&?gltﬁhlggll%:.a 11:'%?%1956 Fpﬁlepééihl%h? %PTJ‘&)'[ .Icglec ﬁ}-&ﬁ#ﬁgﬂﬁrﬁﬁ gur eﬂgg 'S seen to

closure is re I ant eria
deri ve symmggeapel2ibn 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 intzgrally 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 offsét adjacency to
airway tube 21 to its distal-end alignment of symmetry with respect to the sagittal plane of the
mask. Within the distal balf 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 tubes 20, 21 at passage over the |unen 24 of the mask, mﬁth the
skirt of tent sheeting peripherally secured to skel etal %iﬁ?§ |§

bei ng agai n understood that at its proximl end, the tent SHé FPﬁb(F@ al so
confornmed and sealed to both tubes 20, 21 to conplete closure of the
posterior side of the mask. In Figure 28;,a bulging profile in phantom

outline 30 on the anterior side of the nask will be understood to suggest
filmenvgl ation away fromthe anterior surface of skeletal base
25, anda urt |nflation profile 31 in phantomoutline on the posterior
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28 and D9 {harented Fresped depasture fiomuile dlask s insampoDite 2 Deefarred tiplde in the
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that the skeletal base 40 is flat and I1ts | tegra orrre Rih-film
i nfl atabl e en&%W@i\béhmbrmgoﬂ 2ask Irwhdavidesd Eaguresjéba:ﬁd P& dhd sxrudnhe of Figures

i nflafab m26 of F| ortion. 42 of the
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dest:ii‘bed for-Figures 25 to 29, it belgcg noted that” at: section a-a of
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| In Figure 28, a bulging profile in phantom outline 30 on the anterior side of the mask will
be understood 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
depicted in the longitudinal section of Figure 21 and in the plan view of
Figure 22, it being understood that such passages as 15 at © (fo

dr ai nage-tube passage as at 43', for drainage-tube orientépﬁ%ﬁT$”%#Mﬁ5 (for
inflation-air access), and at 46 (for3lunen definition) are the product of
known core-pin and other nmoul d- feature defining structures of the nould as
an entir ety In theempb@arseobFiguads 0B, the sédpledt diffédace Ryncsd Hahadhagenssl,
together with the pre-bent and truncated open distal end of drai nage tube

43 ar base0dip flalssd i ietaemdy fagnekibiefiln silagabieenicdepegraiion4 b isetheanisniast he
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shown) i i i i r i [Welal i ones
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| ar yngeaivagaigie 44] andebotidmbec 3 wi4 tart fecbogdst o tre stpaonagdldt pattenier. suiffocd ¢fi s
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dr ai nagesc{Hul for PR dory 049) i1 Heidhdied Lt (Bior 'k of & e0hY 1Py sebBon
suitably fitted to the open proximal 20 February 2006 52 end of fitting 50,
t ol@st hbis eh alpmst idautically simil ircapfpaidancty itled gepictadan fignre i28 dor Sactrskoht i nuity
may b@. rog@ded by known techni ques of telescoping fit, as to the extent
denote lﬁﬁe tted line 51 in Figure 31 A, or by a short sleeve of

heat - shri nk Q:8QdsQo BhE echHqub P imatitfite Whihe initaRsdb80 “am&htejg&glgends of

equal dianeter tubular ends,” nanely the proximal end of fitting 50 to the
di st al m®ildsighiatfilmavelape PaBiont balis sislerompanentisy dempiedpn the lppgifpdial

skel et al__bas 0} Fj WL || re | Z I | t of

i qur e 5ot Eire Phald ABE ol of Bl P ARy St PR St sl o
Synwet rak a3l {fdyr Gdinaddtiee pigagd angidudondkinaaghitiealricptaioe),af 45 iifor iRkiofaot
shown) into which this conponent can be. integrated. The purpose served by
bars 53ccese) prd atdosfasdnmen defmisont we die ads Pg kpOWn CRERIRAPA ag*@r feyid-43 as
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by-side adjacency, together with the pre-bent and truncated open distal end of drainage tube 43

are ater 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.

Inan altcrnaﬁve 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 featire. To this end, the preassembled drainage and airway tubes 43, 44 will be
understood to terminate over the lumen 46 and that the distaﬂy 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 perspective views of device 3400. Device 3400 is simlar to the
above-di scussed device 400 (shown for exanple in 15 Figures 4A-4C Vi ce
3400 includes an airway tube 3410, a mask portion 3430, aﬁ%fﬁﬁuqﬁﬁmgfion
tube 3490. Reference characters for describing conponents of device 3400
have been generally selected to correspiind to those used above to descri be
device 400 (e.g., the mask portion in device 3400 has been designated 3430

wher eas éﬂ&l&)f&'ﬁﬁﬁ% pwid bpaviich cHBNINGES, e AT @WRagd Qb TUANINE dltnbaBtyiay
has been desi gnated 430). 20 Figure 35A shows a side view of nask portion

3430 whébe pragidedby khown wtheigues oftedgsceping 5B as hoths extart donatd bindotiert Bré bl in
si de of K rtipn 30 .taken.,in the -direction.of |ine 3513-.35B as shown
T qur o Aoy B ATt et iRl a0l o PRl i ap &ae o
mask  poiHutiy SHS6f edraDdER e8P RiaWhda nabRYy Bk g‘i‘(ﬁ)ﬁm@!)@ﬁc?tﬁf Hing 5090 Bfe MBEK
portion 3430 taken in the direction of |ine 35D 35D as shown in Figure

35A. SFi gendeof3BEvahihe prassesln il 4)-ew of mask 25 portion 3430 taken in

430 (shown, 1 D0 B IEp TSR B ARE M PR A o R st DB OB bET e

3440, anFigofe 33, akdept hftlvo346€:4d Aatkaddpiralldl dhisdT, 56 SemBdd8calHoneMele, thas
shown best in Figures_ 35A, 35D, and 35E, mask portion 3430 also includes a
support wagigrding sigiital plase 28 trepagiampt sty sao grlyel SieerPRORgRE sirche. Ertpd-

bel ow, e : .
of sk LoPRnpestiiloRly BRI IUE ¥ iy HASORE S MiboRl fob BloM Blppe REETHSI LY
of ddvi ce pa3406vaniet l02pn pid wvetaketsheuspifgl dithi-and syommethsilrarenknigntvwich mispavay

provi ded q§ deviﬁe 3400. One nethod of form ng mask portion 3430 so that it
i ncl udest*sipprEalak2e will now be 5 discussed. As discussed above, mask

portion 430 (ghoysf ﬁi{gi\xﬁé%fi‘&l ew! JF aflb@KF EnBdimetit oﬂﬁfﬁ%gag %amar

using a rotatidnal” no g techni que, and mask portion 4 ormed so
t hat t he3#l0atoasdd@eddetindmg ta theimveatiornpdginas 348484 3 shopqreripeni @486ws ©f

o120, PLEhSGat dof T g e ATyt oLt ool ol G eI v

rot afy ONg|eufRlaS40RYDAScAH 40BN iIRENEEs ddBiFwH) BbS3 BTN Q@ thisk§Rktich 343D, de@ gy not

define 10 a central aperture. Wth reference to Figure 35D, after the mask

por ti on BYBO0ohabe34?G dRefrrgnhasharpriens fpedrsomiing compokmmty of davicerii00hare been

support gén%(r)alﬂas\éleggd goe g(;rpe 801?3’ toctﬂg)éei @s%d%bw%rtg %%?c%%e device 400 (e. g., the maék
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 1s 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 Fig;.lre 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 354, 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 integral part of, plate 3440. However, the horseshoe shaped notch 3472
permts the proximal end 3476 of support 3470, as well as all_ 15 rtions
of support 3470 that are detached from plate 3470 by notct?%éf"l?‘?mp%oopl ap up
and down with respect to the rest of 3 ate 3440. Once horseshoe shaped
notch 3472 has been cut in plate 3440, the cuff 3460 is preferably

i nf | atdatuseed in peatet detajl bedowyahport3 BUY Alvadtageomolyr(l) BdiHdstssthe pusdrechii nto t he
bow shaped aperture_defined by the inflat cuff 3460._ Once the support
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| ines 3468. This elliptical cylinder-is also 25 indicated by the dashed
| i ne 3488h¢ plar HrdeliBBRa confrahppdrtise 44D piiack norion CAR iswlsa pretoyhblidemsedar e

characterized b cireular cross sectio t.he el liptical |i nder__..
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Conversely, inflation_.of t cuff 3460 causes jhe c 3460 to pull the
suppor PSIEFBEtiD PRaC RN PRt hceprrgst s Beeh S et SelBare 3470
is angied Weldrf'R80eChretPad) alttad Y Asn SRPMxiMAI BldBU T ofkippafia4yihan a

| aryngeal mask airway device is in the full'y inserted configuration,

muscul grshed 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
inflated cuff towards the mdline 3431 of the mask portion. |If these
forces becone strong enough, novenent of the inflated cuff épﬁards tge
midline 3431 15 and can reduce the size of, or obstruct, tid BiPRas’0
provi ded by the | aryngeal mask airway device. In device 3400, support 3470
advant ageously resists novenent of the isflated cuff in the direction of
the arrows F and thereby acts as a counterbal ance to these forces. Another
way to ngke 1 res Sayl '- I r
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airway of a patient. As discussed above in connection with Figure 17,
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resigtang¥Ato forces applied in the direction of the arrows F shown in
Figure 35B) without making it nore difficult to insert device 3400 into a
pati ent. Anot WefD RUMYRESH M5ek alppy Aevigason the Blly dnseged payEation, Ircilae
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| aryngeal mask ai rway -devices | en ati ent ecl1ning on
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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 6f 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-night

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
. apertures 3478, and the uncovered portions 3478 effectively prevent the
epiglottis fromobstructing the airway provided by device . 15 ]
contrast to prior art epiglottis supports, support 3470 iéﬁgggﬁ@ﬁ%axgo t he
inner wall 3462 of cuff 3460. Due to t¥5i s attachnment, the cuff, when
inflated, tends to hold support 3470 in a desired location. If the

epi gl otdoktfon RBOFHY; I 0N O i r in_the
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posi t | ceroEAd shewingn §igure ¥ 8Rpwithoft mideng it ppore diffidietocinédrt 3466: 3400ahfect
provides.aQ ai r cushi oned support for the 20 support 3470. As discussed
above, P3H&E et hod of form ng mask portion 3430 is to form pl ate 3440
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shown in Fi ggre 36 until the liquid plastic material has cured. The

pr eangég”cS? polRsiglpisapilisnneng inaestiog st 4510 Themperthugs 3448 are
. . 0
si mul t apspusk 1&%58 @5@%@%@%@%@?@&% oé”s%gh%c\%% oflﬂferapgﬁ{ute's %Hvé’*‘}g oS

initially renmbved from e support I'S’s connect ed
pl at e 3ll@obyoar.tdrichstrayeall affthe eperthrés 3TRdarp] the theoverddeydrabns SATS%fHebiively
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the support 3470 enough to tear this thin"fayer of cured materia hi's
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movement of the support. The cuff 3460 in effect provides an air cﬁshioned 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 sirnultaneousty
25  with the rest of mask portion 3430. Figure 36 shows a sectional view of a mold 8007 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
inflated cuff as described above. Airway tube 3410 will now be di scussed.
As with airway tube 410 (shown, e.g., in 15 Figures 4A—4€%, girma t ube
3410 preferably includes two conponents: a connector section °34P1°%¥8d an
i ntegral tube and backpl ate section 3416. Figure 37A shows a side view of
tube and backplate section 3416. Figuresg@7B shows a view of the anterior
si de of tube and backplate section 3416. Figures 37C and 37D show
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3411, 41hor@nd73 B §3%A intrihge 385, %Rg&& 840 88Chd ORAy §éeiiat§a_te&§r@mvis1£t_ls 3a9y be

described. Referring to Figures 38D, connector”s ion 3411 includes a
pr oxi mal spoply by puitg 2nahelsuppdits34dD eparghi tone@41is thig GayEe bf aaey n@GOBI-5This

Proxi mal portign 3412 is preferab | indyjcal. a confi gur to couple to
ot andar o emer ey Togts BrediRahired Rt ol i SRtk BT el SiB P

pr ef gpablpto@Ble NosinGRAARE 1RE ¢ %M%é_%%@ﬁﬁggiﬁ&&@hoe igbdgsen 841 ik sthaped
pl ate, or flange, 3414. Connector section 3411 defines a seal ed internal

ai rway pavbaygealyfiat pleiat Texillerlssbernpirecdited that owedth SEY o frrmblpiechidenfeawres and

di stal pqrtion 5 3413 - | e Jroxi tion 34 he _cros ecrion of

rscage Jiigeheto? Aadront A S RO B o R 2470 B R R R EEHER D 20
passage 3JAdbrably btiedgo (HREhAEH WHlY3642 Ffithe e/ BatlestitiedGibale.ai rway tube
and backpl ate section 3416 includes a proximal portion 3417, a central or

curved porti orBvREIbSAH CwBherpbadiscysed.i Hf vAuOrvaLEDs HH) (Sbﬂ?{_e’ Y8fimes a
a7 10 OB SR o R B RAFES BEFEYsh IS ™ Sl "
defi nes @B4lehid & sheegdd Mibelandithciplateisgitionsidd®. Figile 87 Ashown afstle vievanPlube asd
shown in biiclgpﬂtg sgzz.i%%x 34 lsg.clgiiggrré 337 1§ho%JsSaovig\%fcif Q]?esanatgrior side of tube and backplate
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  conmmector section 3411, Figures SSB 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 Sﬁown 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 portion 3418 of integral tube and backplate section 3416 define

| ongi tudi nal folds 3425 that extend along the left and riﬁgt 15 3%8%3 of
the central portion 3418 and into the backplate portion 32YdcPRary t ube
3410 is assenbl ed by coupling connectof7section 3411 and integral tube and
backpl at e section 3416 together. As shown in Figure 34A, when the parts are
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25 When connect’or sect1on y inserted into proxinmal portion 3417
t 0 assenbl eRefurmingys Higlhes 324037 Hategiabiiakaemtle afid backpiat secti®achi ®mchdkd i s
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d 37A.

tube 3ATIOFARUEHPE],; 2 CRRIE oYY of BBRIo8 StAS Al backplateaptipg 3¢t | MO%y

1 . ! _
Febr Uary D008 LA SlaS BNERE! fle g Pl it pa Nl Ry R P 02407
t héOporcehton pofiop8d3@iged B4dkpla® ponfe34dp. Stalva Hid definkgd Rifiesidedt1i0ainnEial 6,
whi ch exten rom point 3411-d to_the. backpl rtion, 3419. n ot her
wolr ds, Tﬁ‘h?&gs %%@-r&ﬂsﬁqvé} %&XWBEF %%99“’81“1 %@H%e%r %(s)e&fé%ff gﬁl%éifidﬁines an
t el escoph& b Y41 S &d &burtNbP AR 8 31014 {sﬁGw%Hégexa}A]f{%?e ROLHAMn Figure

i nternal passage 3421 defined by proximl portion 5 3 extending Tromthe
pr oxi ned7Aends Spon fof exaupiecn Fagaes 34A aide3 Tidithe c3urbl portiod 344 8 wbintefmél mbe t he

internal .air ass irway. tube_ 34 nd instead defi sage
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adult size of device 3400, the thickness T30 of the «central portion 3418,

as measur ed Ao tHbre341Grie resspndhie @y coupling connecion settiosidé 1 anddniegraj bg gnd
S0 LS R obdels AL R O L Dk R ol bl 1
3414 of connector section abuts the proximal end 3420 of integral tube and backplate section
3416. Also, the distal portion 3413 of connector s'ectipn 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 exiends from the tbe’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 3419 is attached or fixed to the pharyngeal side 3444 of mask
portion 3430. Al so, when device 3400 is assenbled, the 15 iq;ﬁrnal(ﬁgssage
of airway tube 3410 communicates with the apertures 3478 of '<ipE8r1°%8470 so
that device 3400 defines a sealed airway passage that extends fromthe’
proxi mal end of tube 3410 to the anterigy side 3448 of the bowl shaped
openi ng defined by the inflated cuff As noted above, connector section 3411
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intubation. It wll__also be appreciated that passage 3421 is sized so that
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the internal Asnoted above, connector section 3411 and integral tube and backplate section 3416 are
similar to section 411 and section 416 (discussed above, for example, in connection with Figures
20 9A-9G). However, sections 3411 and 3416 additionally include feafures 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 backijlate section 3416, the cross section of the airway
passage 3421 is. charactcriied 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. It will be
appreciated if an endotracheal tube is inserted through airway tube 3410, notch 3424

advantageously guides the endotracheal tube_along 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
the point 3411-d. It will be appreciated that in general a variety of
shapes for notches or recesses in tube 3410 may be used for idin
cylindrical endotracheal tube, however, the con5|derat|on§1f§ “ﬁ@%ﬁﬁﬁl

the notches are generally as folloms.iﬂn the relatively straight prOX|Wm
end of airway tube 3410, it is advantageous to have notches in both the
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Figure , canot her aperture e support i s disposed above " bar
4012 afist bidihder inagredtendetrddésl tobe ihihe supprorfithe sirdigmbs 8¢10&dsehowann 4014.

Addi ngFigure 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 gniding an endotracheal tube could extend along the inper

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 uniil 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
with respect to the rest of support 3470. Nornally, the bars 4012, 4014
lie generally coplanar with the rest of support 3470. Howeyv 15 n
support 3470 includes fenestration 4010, an advanci ng end&@&%@ﬂ@ﬁﬁﬂgﬁbe can
di spl ace the bars 4012, 4014 in the pharyngeal -to-laryngeal direction with
respect to the rest of support 3470. Whegp the bars are so displ aced,

rather than defining three separate apertures 3478, the support 3470 can
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16A, theé%tili ckest part of device 400, when deflated, is shown at T11 and
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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 Fi gure 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 164, 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 device to be reduced as conpared with device 400 at the point shown
in Figure 16A at T11l. 15 When the device 3400 is in the fﬁ%éy inseétgd
configuration, presence of recessed portion 3401 may red ‘?ﬂ@“b(@ sure
applied by the proxi mal end of nmask pofiion 3430 to the patient's anatony.
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shown b}r} p?ésgul’}é %et%eh %hcsljnﬁiatlegrcu%fo angi Qt?et pe%ceng S Ya\ﬁelltémg am%\ﬁw%y the area of contact

20  between the inflated cuff and the patient’s anatomy. Device 3400 advantageously increaées 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 chéracteﬂzed by a durometer of substanﬁally 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 ncreased area of contact with the patient's anatony and nmay t hereby
increase the quality of seal provided by the device. However, the 15
profile of the laryngeal side of the dassic's cuff (shomﬁ%dgﬁ%?ﬁﬁﬁw6in
Figure 14), and in particular the relatively sharp apex at the distal end
of the cuffs central aperture, may actuagpy be preferred because of other
factors. Cinical experience has shown that |aryngeal nask airway devices
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i nclude | ocating tabs 3520. As shown in Figures 37A and 3
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a centr allbreg%red%]ézgﬁse_ of other factors. Clinical experience has shown that laryﬁgeal mask airway
devices with cuffs having the profile of the Classic may provide improved ventilation
charactenstics. Accordingly, the profile of the laryngeal side of the Classic’s cuff may be the

20  preferred profile for all laryngeal mask airway devices discloséd 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 ind.icatéd 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 34 A, 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 mdline 4180 about two thirds of the way towards the distal ends 4178.
15 Figure 35A generally depicts a side view of a mask port] 3430_in which
a support 4170 has been installed. Wen viewed fromthe s%ogzg}’méﬁ’p%@ 4170
wll generally follow the dotted |Ii ne§used in Fi gure 35A to denote the
| ocation of support 3470. Support 4170 is preferably adhered to the inner
wal | 3380 waterwigh regesses 3330mmd therppw facilBaredocatingvhe Airtey abpBdto at adesithdt
i ke sﬁgsg%ﬁ e%.(,g,toﬁl%%gsrkt 0@1,{170 33@0 resi sts conpression of the 20 mask
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“required to bend the nmask_portion aroundg an axi s extending in the
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Ho ve%, sugﬂgrt 4370 is generally elliptical rather than being horse shoe
shﬁged T H'Phe case of supports 4170 and 4270. So, al though supports
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ai rway top?%nv‘?@éz d ?EW Pfﬂ’ém?%%&ngleﬁﬁr %&&e@? Ftﬁé‘% a&ﬁiﬁ%@g 4 1 W aRgut g @JE{S r?? at ed
t hat smp@@wmﬁam digeldnds he7grodi fied to include a central bar and thereby

al so assist with gj&event ing the epiglottis from blocking the airway
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It will be appreciated that like support 3470, support 41.70 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 suppert 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
material that is generally stiffer, or harder, than the material used to
formthe mask portion of the 15 laryngeal nmask airway devj n E ct, one
potential disadvantage to support 3470 (as shown in Figuré?%g%ﬁﬁﬁg,ol s that
since it is generally nmade fromthe sane material used to formthe rest of
t he mask portion, the support 3470 may QQ_softer t han desired for
sufficiently strengthening the mask portion. Figure 44 illustrates a mask
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in Figure 35A). Figure 45B shows 5 an expl oded, sectional view of support

h
4470 t akBadRes ﬁqﬁﬁs‘é@?ﬁsﬁﬁys%@qu\ygjd@nﬁlﬂ%éh’&gA Fi gure 45C shows a

view of a posﬁﬁﬁ%t@%@@ﬁéingguﬂﬁi& 10274176 Bn 431 is SHRRME mA¢ 00 fAtdehidd 8
pl ate-1i ke support 3%£70 and”a ng-l1 ke support 4370. Referring to Figure

45C, horseteshidbat is penpealyodigTee,dorl hander A a0 the epates@ nised tchiompl the emslaportibn off the
pl ate-like support 3470 . s detached from .the plate 3440 of rtion
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ring-like notch 4414 for receiving ring-like support 4370. R ng-like
support #R7wmsk pogiosf e sepperadhi mdy be syitesthan degiged for sufficiently strengthening the

mask portion. 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 arows 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 canses 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, (1) the apertures 3478 of plate-like support 3470 prevent the
epiglottis from bl ocking the airway 15 provided by the dev&gg and(ﬁ ) the
ring-like support 4370 tends to prevent the apertures 3478 f°GHeBef

cl osed even when pressure is applied t® the nmask portion 4430 in the
direction of the arrows F. Figure 46 shows a view of an anterior aspect of
a naskpherlicanppttB04 1Rien sheecs et Fipatyein-H)ywad thoges-Sike Aspot19T0 sibihough
the central aperture defined by the inflated cuff is reduced in size by
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si de 3410- olnogperatienipddagnanad mpek eiryay 8¢viesseons s eimpmagk perien 438.<hows a
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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 3470 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 afier the mask portion has been formed. For example, a mask portion such as the
25  ones shownin 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 airway

device.



opening. Figure 47D shows a sectional side view of an endotracheal tube
3900 being inserted through a | aryngeal nask airway device constructed
according to the invention so as to include a bar 4710. 15 Figure 48A shows
a perspective anterior view of the backplate portion 4819 of  anot her

enbodi mrent of an airway tube 4810 constructed according t&%ﬁﬁgﬂFﬁhgﬁ?ion.
Figure 48B shows a side view of the airway tube 4810 shown in Figure 48A
Airway tube 4810 is simlar to airway tges discussed above (e.g., airway
tube 3410 as shown in Figure 34A). However, airway tube 4810 additionally

i ncludes two tabs, ,or ridges, 4870.dis ed.in,th ckpl.ate _.portio 81
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t he device 4800. Devi.ce_48Q0 is_simlar to the g ove-. di scussed ﬁ??g\/i ce 400
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porti®n : hi Ve j QL it e oty 4870
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defined by the infl d. cuff. The tahs 4870 are  preferab ed.to

qoner ol | ShsAE FigHE HEGHENS & SrmTEhRererT By oo obs oD BRIt
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w thin spaces defined by the patient's anatony. As di scussed above, when a

| ar yngeaban$8R. ai rway device is in the fully inserted 10 configuration,
misCib e CON LAk B ol Eo A0 A b SL TR SERARIBIE AR BBl e
i nfl at ed egdbblireARIT BiSaitdt tube 4810 constructed according to the invention. Figure 48B shows a
side view of the airway tube 4810 shown in Figure 48A. Ajfway tube 4810 is similar to airway
tubes discussed above (e.g., airway tube 3410 as shown in Figure 34A). However, alrway 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, 48704, which extends in the left to right
25  direction betweén 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 4300

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, or obstruct, the airway provided by the |aryngeal nask ai rway
device. In device 4800, the tabs 4870 on the airway tube %ﬁ ﬁ

advant ageously resist novenent of the inflated cuff 4860 i iReadi1%tion
of the arrows F (Figure 35B) and thergby act as a counterbal ance to these
forces. Also, the presence of tabs 4870 advantageously does not
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of the patlent. 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 snch
20 sﬁpports. Also, while the prefexred embodiment includes two tabs 4870, additional tabs may
also be included on the airway tube.
Since the aim%ay 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 48'10, advantageously use the natural stiffness
25  of the airway tube to support the more pliable mask portion 4830 so as to mainfain 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 Tin Figure 48D, nmay affect the ability of the tabs 4870 to hold the
cuff in an open position. The height of the inflated mask portion 4830 may
for exanple be selected so that the distance T, as shown '%Pl Fi gzr% 48D,

i s between about 15 and 18 nillimeters when the cuff is not iReERt€d nto a
patient and when it is inflated to an intra cuff pressure of about 60 cm
H20O. As expl ai ned above, when a | aryngeaég nask airway device is in the
fully inserted configuration and the patient is reclining on his or her

back, the:gpi ' ' i g | by the
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4800, i fthereby @pipglzat hiokl wWe ops 4@00mpart.at her than falling into the passage

defined by airway tube 4810, the epiglottis is supported by bar 4805. Bar
4805 is pref e%%?oq%Pﬁé‘ﬁ“‘%’sthﬁﬁatisrﬂgggreéteﬂdH&Ptth%?ovﬂégﬂp%‘%ﬂeﬂ@?? deimed pyrthag
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and anterior views, respectively, ff 4960." Figure 49E shows a )
sect i onaimeundthefabs ¢B60 #8bBlveategnousty tdvist cimpressionfondes genoaled dEsi1dote patient

shown in February.2006. 69 .Fj gure 49C. . Fi.nal Fi e 49F shows.a
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showy i MHEWeEEit ARB be Ay &lPeBus EinbkHHE Q1416 480PERE ghh&eshdnuva thetabd pE7ccal
torus shape. The shape is that of a torus, or is toroidal, because the

cross sedsnshivghersniorthabewl shapad gpastiradefingddaribe iflaed b4 The hpight of thes
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di stance between_the cuffs proximl end 4932 and Its distal .end 4934) is
gr eat er PHakdmask ppeios R0 oy fonrramaplebe selapted s Hat the didpgcerlo -8 ishpivn In
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at the candfwherioisiinfibted rodan 483 2uffl pressae, offabugr #BEA Ha©. coupl ed to an
Inflation T ng.s &(:}r{]ﬁging nge, Jvl(')ién g?ar}%gé }nrz]ts :izligv!l}? é_v?crza ig%(lj the fully inserted
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 arrway
tube 4810, the epiglottis is supported by bar 4805. Bar 4805 is preferably formed as an integral
part of mask portion 4330 during the rotational molding process. 7
Figures 49A and 49B show perspéctive anterior and side views, respectively, of yet
another embodiment of a laryngeal mask airway device 4900 constructed acéording 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

49FE 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, cuff 4960 is normally forned by injection nolding or 15 bl ow
nol ding a plastic such as PVCinto the desired elliptical tg{gs sh g The
thickness T of the cuff wall, as shown in Figure 49E, is pf e?”ﬁ‘ﬁ’lg(% bout
0.5- 0.65 millimeters, and the materialf® used to formthe cuff is
preferably characterized by a duroneter of about 55 Shore A It wll be
appr eciFaged 496aFindlyyFigorviSitshowala seationateialy ofakkicadpimakee vi gedlitededdisie an
‘_inflatablelf%gf simlar, to cuff 4960. It will also be appreciated that the
pr ef er AEGVPETHTR20TOMRdD Figuied@d side of 20 cuff 4960 may be different
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49F, i rleflevdice c@0De0he | aryngeal side of the backplate portion 5 of the
airway tube 4810 is attached to cuff 4960 at the pharyngeal side 4944 of
the cuff. AREeHhsEamsy of qufsand mpeskperupns discyeses RbeYrneela o8P tearsully of
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appreciated that many conventional laryngeal 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 maiy be different than what is illustrated in Fi gures 49A and 49D. In particular, as
discussed above, the preferred profile for the laryngeal side of cuff 4960 may be that of the
“Classic’7as 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 petimeter 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 bowl 4942 when the device 4900 is in the fully inserted
configuration and thereby increases the seal provided by E@ﬁiﬁevicg. 15 One
potential di sadvantage of attaching the airway tube 4810 tU t° %mﬁh(}§ngeal
side 4944 of the cuff rather than at an equatorial |ocation, is that
structural support provided to the cuff zﬁ reduced and the cuff can becone
nor e susceptible to collapse in the presence of forces generated by the
direction of the arrows F as shown in Figure 35B.
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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 férces 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 mereasing the resistance to

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

and 1s another embodiment of a disposable laryngeal mask airway device.



the notch (3424) has an arcuate cross-section. 3. A |laryngeal mask airway
devi ce according to claiml1l or claim2, wherein the notch (3424) extends
- along the dole-oft length of the curved 20 internediate portion (3418) of
the airway tube (3416). 4. A laryngeal mask airway device a¢eqLdiPgosd any
one of clainms 1 to 3, wherein the proximal end (3417) of the alrway tube
(3416) has two 20 February 2006 72 dia ﬁrically opposed not ches (3424)
extendi ng al ong the inner surface there 5. A laryngeal mask airway
devi ce according to any one of claims 1 5 to 4, including also a connector
(3411) attachedcEAIMBe proximal end (3417) of the airway tube (3416) for
coupling the airway tube (3416) to ventilating or anaesthetic equi pnent
and wherein the airway passage (3415) through the distal end (3413) of the
connector (3411) has two dianetrically opposed notches (3436) along its

|l ength. 10 6. A lar y_nge@[hg?ggalaﬁiswﬁyﬂgﬁ@e@qggj@gmsﬁg any one of clains

1 to 5 wherein the cuff ( 0) has a circular cross ‘'section when inflated.
& hereln the airvay THaE S GRRTERLaL R AR R Mol p® Wit 10) ' o
the pharyngeal 2l Q8Plpdni whin AaRECmGUT f (3460).
an airway tube (3410) extending from a proximal end (3417) via a
corved intermediate portion (3418) to a distal end (3419). and defining an
intema; passageway (3421), the airway tube being connected at its distal end
(3419) to the inflatable cuff (3460) with the internal passageway of the airway
10 tube in communication with the central opening of the inflatable cuff,
the curved iqtermediate portion (3418) of the airway tube (3416) being
characterized by an elongated notch (3424) extending along the inner surface

of the convex side (3410-0) thereof.

15 2. A laryngeal mask airway device according to claim 1, wherein

the notch (3424) has an arcuate cross-section.

3. A laryngeal mask airway device according to claim 1 or claim 2,

wherein the notch (3424) extends along the fwhele-of-the length of the curved

20 intermediate portion (3418) of the airway fube (3416).

4,  Alaryngeal mask airway device according to any one of claims 1

to 3, wherein the proximal end (3417) of the airway tube (3416) has two
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diametrically opposed notches (3424) extending along the inner surface

thereof.

5.  Alaryngeal mask airway device according to any one of claims 1
to 4, including also a connector (3411) attached to the proximal end (3417) of
the airway tube (3416) for coupling‘ the airway tube (3416) to ventilating or
anaesthetic equipment and wherein the airway passage (3415) through the
distal end (3413) of the connector (3411) has two diametrically opposed

notches (3436) along its length.

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

to 5, wherein the cuff (3460) has a circular cross section when inflated.

7. A laryngeal mask airway device according to any one of claims 1
to 6, wherein the airway tube (3410) is connected at its distal end (3419) to

the pharyngeal side of the inflatable cuff (3460).



