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The present invention relates generally to nedicine, and nore 5

parti cul arl anest hesi a, emergency nedi ci ne, intensi , and
veterinary Vn%)d‘{lgfﬁg The | aryngeal mask airway (LMA) di s\gﬁg}g%gﬂﬂlgg%u S.
patent 4,509,514 is an artificial airway device designed to facilitate
ventilation of an unconscious patient, and is used in over 80 countries.
An unconsci ous patient, undergoing 10 ventil ati on whet her spontaneous or
controlled via an LMA, nmay Ladunlfolat M ITHh BARGE-BORE cont ents, as may
happen if the stomach is not enptyd)\egme%@Adﬁanti | ati on. Leakage of
such gastric contents into the lun event ed because it nmay be
fatal. U S. Patent 5,241,956 describes nodified |aryngeal masks including
a tube for entry int oRh S (l,.e., qullet) to,15 drain |liquid
gastric contents the(r)'géér]}r'n%g'% ﬁ%"r%g‘ﬁ" eJFla%ﬁs§e%FﬁqJ&¥ u%i Mpdicing; A0 a58™ ¢ ube for
extraction of3 gasiparticulailyyi toagmesihesis| emergery| mediding,n intknSive PFRERPY, afd 632, 271.
Providing a Iaryn%etal. mask.whi ch retains the ease of use of the original

but al so has a t uBEFEF WPl ge of gastric contents, may be difficult. 20
Addi tional Iy, installBie lafyngsal maskadiiwap (LMA) distidseM o B, palstd $09\5105 a

| ar ge- bore gastric dr.%i, e tube (e.g.,.as_described in U S Patent
5,241, 956) may beZ! AUFERLATYaY device designgdinfeilitateventilationef ap aneamscionsyi ce.

Also, while a | apstieseahd BRsdd V0 BuRAR. |£fﬁ&%@ioﬁ@ﬁ4tfeﬁ€u&fc€éoﬂ%ge t ube
(0]

is typically easier to install in a patient, the flow capacit such a
drai nage t ub¥ f or Vepiilatipn whother spontanepus qricentmlled wig an LMA gvayrmegugitaty arm’

vomi ting) may be gahiegAstdd doRfdnts, dgt?ﬁa?g%xﬁﬁen ifth g@gg@g%cg%&%é%gaa | ar ge

Ny k]

smal | er-bore gastric_ drai nage tube not |
st omach tube (e. gVentilgtion cheakage: pfasuch gasiricopyntenBhintal it hgsirsbenldfbeal | of

Lsed her el 1. the e anss Sy WY U kB ATON Satlesifefid o
01/ 24860 PCT/ GBOJeryBgeel masks including a tube for entry into the oesophagus (i.e., gullet) to
15 drain liquid gastric contents therefrom. A laryngeal mask including a drainage
' tube for extraction of gastric drainagé is also disclosed in U.S. Patent
5,632,271.

Providing a laryngeal mask which retains the ease of use of the original

but also has a tube for drainage of gastric contents, may be difficult,
20 Additionally, installation in a patient of a laryngeél mask having a large-bore
gastric drainage tube (e.g., as described in U.S. Patent 5,241,956) may be
more difficult as compared to a standard LMA device. Also, while a
laryngeal mask having a smaller-bore gastric drainage tube is typically easier
to install in a patient, the flow capacity of such a drainage tube for gastric
25 contents (resulting, for example, from vomiting) may be more limited.
Moreover, a laryngeal mask having a smaller-bore gastric drainage tube may
not be able to accommodate a large stomach tube (e.g., of greater than 6 mm
OD).
The disclosures of all of the above referenced patents are hereby
30 incorporated by reference.

_ As used herein, the anatomical terms “anterior” and “posterior,” with



respect to the human body, refer to |locations nearer to the front of and to
the back of/ﬁé?e body, respectively, relative to otherpdiaesdbiossie. The

anat om c 3P 928 s "proximal" and "distal,” with respect to the hunan body,
refer to locations nearer to the outside of and to the inside of the body,
respectively, 5 relative to other locatiéns. The term"lateral" refers to a
| ocation to the right or left sides of the body, relative to other

| ocations. "Bil atespeat to theelwnan body, refec tt locationhnearer tto thelfeont of andatedhe i ght  of

t he body, relati t 1. QDS 1.4 t om "nmedial " or
"medial ly" refer'}éa%{cc())?a ﬁtg&g{ﬁ’t #éc%ﬁ(%.hg%\ig’r agﬂegmcgtg e@augbr%gmhﬁrg%aetg%fc he body,
rel ative to | ocakmmmSproxitial’t and Hdistal?T withnespectgtot thef huntan bddy, heféiyto It i s an
obj ect of the invention to provide, aJaryngeal .mask,for.hunans. .and ot her
manmal s whi ch of P8 n"éa‘%aéerégﬂ?en@gﬁ“}ei r‘?“dé‘ﬁ °ﬂﬂ“§°§%¢‘!‘? gﬁdy’éis% ates a

| arge bore 'sgast feiriveleothertiydation! | Theltérfrgaateralaefetste adodation to theliphs) of the
device and up to -15-.m inozii‘ge d"b’atrlr_glter intgd |t human ﬂi zes, %q? I n the
event of reflux 9rlefaiqesiol the hody, elative io othw Jocatigns- o “Bligeral refrs to

substanti al |y unpbgiohs/sdtk b the feRti @ right oTdse bodiRirkiativel tb Otk [MRatits OPREAJUS tO
the exterior of the nputh. Al sgQ, a |arge-bore drainage tube nmay be used as

a conduit for otnawmieabmmmcmerishorsmediall’ refereadpeation fyvard Hieicarier
endoscopy,  suctdfidfihe 8f thEHRER rkiahve ¥bGHoiModP R e IGTERAARIR G Ough a
gastro-tube. 20 It 1s a further object to provide a gastric drain tube that
is collapsil® e akodyits distal end to facilitate device insertion, but that,

when the device TS It B3 UEHoOR i RlAlS drod 8ok Gl BROTor ERNAS

permtted by the anatony. An obje 0 erred aspects o >
invention is to adr afhge mimemalsi whish effeis (gasa rof- inststion,e andirins additions t o

reduce the bul k ﬂna b N & MA‘B? :géﬁf? A I ncr ease
the tol erance byfctg e %%{t%seﬁﬁé%&?rﬁzﬁﬁgﬁ,ﬁu%n’d .<§3.CI:. ?#gf&eﬁllg}g?ge? g‘ﬂ%}% of the
LMA i nto the patitube(s);ofdheldevicesindppitd ¥5-iime inlside, dimneterdn adwt m@pdnesizeshj ect s of
preferred pect re i de SRCU g L puaus. ai rway
accommodat ial§n ofﬁlt ﬁg ?)Jgﬁtl g%?%ﬂléfngﬁgﬂgﬁwgé{ﬁl ot%aﬁ%y{aﬁw&gg& Bé: \%4'&‘(55 further
functions such asibstaltially aidbstruaddepassnguiducip mattersfram gesesorimgusaddet i on in
Lhe SO cal | ed oGP aF thedhoth %isd) ¥ 1ni8 ok BIhInbE 83 RAMZIE0
conduit for other applications such as temperature monitoring, endoscopy,

suction or alimentation, which may be accommodate_d through a gastro-tube.
20 It is a further object to provide a gastric drain tube that is collapsible at
its distal end to facilitate device insertion, but | that, when the device is
installed and inflated, tends to become open as penhi_tted by the anatomy.
An object of preferred aspects of the present invention is to arrange the
airway and gastro-tube features so as to reduce the bulk and stiffness of the
25 LMA structure thereby to increase the tolerance by the patient of the LMA,
and facilitate insertion of the LMA into the patientﬁ and to simplify the LMA
structure. '
Other objects of preferred aspects are to provide an LMA that secures
continuous airway accommodation of the patient, and that optionally may
30 provide further functions such as adjustable-rate femoval of waste gases by

reduction in the so-called dead space or space not contributing to gas



exchange, unobstructing gui dance of an insertabt . nspection or

mani pul atin device within the airway, avoi dance of an ggdiiakt4l C
bbstructioﬂﬁ?@nﬁﬁgsage of gases to and fromthe Iungs,¥gﬁ§£av0| ance of
obstruction of the gastric drain tube by conpression from surroundi ng
anatom cal structures. 5 In a preferred egbodi nent, the invention achieves
the foregoing objects and provides further advantageous features in an LNMA

construction wher gkdbasie, ritjbBuclfg SuilAiss bfar MAMabIE inspécaar ¢ Mhiphlhthgan

i nfl at abl e/ def | at abl e masking ring which provides an LMA seal around the
| aryngeal inlet afevigh VRbindpariewy, ayvidsapre tePigqHig ObsEURMION o Passagee

patient's lungs, gngadedioMRidch Rin© "and bboiddficd GFbtistEdRA lof acki ng
plate i s avoi ded. A.ggast ro-tu%ﬁelq_lﬁes eggt?ea‘}lnal?y and tangenti e’iﬁ%ﬁ onded to a
first, nore proxi feintubeby enmpa¢ssioh Gomispfroundinglanatomichlstragines.naski ng ring as

It traverses the sa T = | S: : - Se and nore
di stal regi ong of thgeflnn é}g?ggf%’ﬁ%gi’*%’?é‘%ﬁs’évg’ﬁé’gﬁ?ﬁ%gﬁﬁg, %ﬁ% (ﬁ’gegg

external |y seal edapbprevides futthay adventegedus featurésiman bMA ¢vastaBtion whebinmegi on of
B
maski ng ring. For whithqaovidesta VoY sedl argundithedarydgaal intet rand writhugdpdcpnt t WO
flexi ble tubes areg bonded. al on osite, si,des of the tro-tube at |east
in the course 20‘"3?1’3?3%@1’?'%5’3’1’%&‘57 patieps E“"éﬁ’ 832‘; %ng?é&?eo‘?fméﬁﬁ

continui ng t g0t he reg@irdthendforfd baeking Platd BeRbided.t A fdswo-aBE ¥ekierR4lly st al

regi on of the masking ring, In_sone epbodinents, the airway tubes and
gastro-tube are s?&ﬁ%’&amb bﬁ@;dottﬂerat st, c TBYE o PRI oF58A0 cBlelfor the

interior space of jjfa@bleRieatatléas ol 43Gt trdVeREeHle BRI THY paltRSHbEisOf t he
space within the annulus of the inflatable 25 masking ri cont i nuous

b
bondi ng of the nadke hepded g arsscond; amd apqre \distal region %@Gr‘@l"gﬁ%l"( atable\ay
tubes. In sone e”ﬁﬁﬂ&ﬂ%g?an@ﬁ&réxt&&ﬂ yggﬂedaﬁagg;&?%ﬁ&e%ﬂmmipgﬁwnggfmgrough t he

t hus-fornmed nmasking closure are provided as | aterally open

features of the aflisigbsegiontné she ipflatalie/deflatablel masking ringrtg g distallyapeeand;i de of
t he maski ng cl osugg; afibs Hﬁn!tf i 3 es are
cut di agongl |y tog"?}ért%lg %\;'\%tﬁ@gut t gé?kss éﬂgﬁﬂe&é{tss%a ymggﬁﬁtaeé(?éﬁ%g?f?&ﬁe

concavity of the maskingringt aci ng the | aryngeal opening. WO 01/ 24860
PCT/ GBOQ 03874 4 For embodiments providing independent airway-supply, two flexible

tubes are bonded along opposite sides of the gastro-tube at least in the course

20 of traversing the first more proximal region and continuing to the point of first
intercept with the second more distal region of the masking ring. In some
embodiments, the airway tubes and gastro-tube are sealed to each other to
create an external cover for the interior space of the mask, thus enabling
bonded masking closure of the space within the annulus of the inflatable

25 masking ring by continuous bonding of the masking ring to adjacent wall
structure of the airway tubes. In some embodiments, apertures for airway
communication through the thus-formed masking closure are provided as
slotted laterally open features of the airway tubes, on the anterior or larynx-
exposed side of the masking closure; and the distal ends of the like airway

30 tubes are cut diagonally to form twin gutters with distally pointed ends, the
concavity of the gutters facing the laryngeal opening.



The enpl oynent of two airway tubes enables various optionally available
further f@ﬂ%ﬂiﬁ&r as follows: (a) The indicated apert upchfcElbodf h ai rway
tubes in the region of the masking closure enables dual ai‘'rways to serve
the patient's lungs, the 5 conbined cross-section areas offering | ower
airway resistance and stiffness then wo#ld a single tube having the sane
total size. (b) Alternatively, one of the airway tubes can provide for gas
flow unidirectionalThg émployment usfyswo caimvay htubest lerablésubarioumyopgienally t 0 out put
expired gases, th eat |y facilit.ating renmoval of, e.g., the waste gas
carbon di oxi de; alvﬁﬂ%é%ES?gaﬁ'ﬁfs’ #?hggf‘i on of one airway tube to an. air or
gas supply and Ithef(m)t hﬁeﬁidfcﬁﬁ&aﬁéé‘hﬁnﬁ@fﬁﬁth@it@ﬁ}#ﬁib&@iﬁtﬁyﬁhﬁmo@ﬂﬁb' es 4 (d)
conti nuous supp resh ajy apd, extraction of waste air or gas; an

Seal i ng of the g‘é@s?‘?“&fﬁ‘tfbfé E‘&L{‘ﬁe‘p‘%ahfﬁ‘%&blt% %?ﬁ@k?bﬁgl’%qeﬂ*gs {ngs, g'ﬁr ovi des
LMA-seal ed &i r wegonibitied i cédds-bétign Biths Offtring2fowep airisy Risifafitd & stifegnDodi MeNt

of the invention_disclosed herein below ensures effective separation of
t he gastroint e'sttpﬁh'f"‘“ﬁ‘iiﬂs‘?é@B-}bFéfY}P&ﬂlersﬁ‘E?t%al?e-opt ionally, pernmits
truncation of the gapy rAntdBfeR! 8% BRihe @rvbeyombesl dan Pidvidll Rk Fhs hGw! he teeth,
t hus enabling the _gastro-tube fo not exten r enough to pose a problem
of passage t hr dmigirectipnally:tor the bings; andthepther thby may serpt to qutput expiredopenabl e

Factors. G hor var agec Bl dulgieholal o §. e halnl sBboRBHAT 77\ ot on

will appedP in the(@oubxemalicontrstion ofonsairyiay thbd & an.dicor giesupplysndon. The
. . o g . : : . ) I | i th
invention is desgL bﬂm%é @r%\r/\n&%%usaqg,} ?ﬁ%ﬂpéﬁ% °§{“§n%'?§@gglgoo y wt

reference to the acconpanying implified
overal | view t o fedsbbeir andkxtraction of wasteair ax/gasfandn, installed in a patient

whose coacting anat Qi cal s e e { hant om oyf | i nes, the
| eft portion of t he?‘g} s@ﬁﬁggﬁ%en%#%ﬁgg?fgg% %gla%}?g%gﬂﬂﬂg Pﬂ%%j acent

portion of the Ipedvideni EMAysehlad cattyeryn gerbice ktona spatignt] aas bint ther prefored t he

L e A S e o 7

plan view of the a sid

ng
bei ng i n i nfl at ecpatatiod iof the gastroimestinallaad gespliratory|teact aldadptioally) périmts WO

01/ 24860 PCT/ GB%Q (429 '

ation of the gastro tube proximal to the cuff but distal to the teeth, thus
~ enabling the gastro-tube to not extend far enough to pose a problem of
passage through the teeth of a patient, for example when the openable
20 distance between the teeth is restricted by disease or anatomical factors.
Other advantages and features of various aspects of the invention will
appear in the course of the accompanying detailed description.
The invention is described below in great detail by way of example only
with reference to the accompanying drawings, in which
25 Fig. 1 is a simplified overall view to show a device of the invention,
installed in a patient whose coacting anatomical features are suggested by
phantom outlines, the left portion of the distal region of the masking ring and
the adjacent portion of the left airway tube being broken away to better show
the connection between the gastro tube lip and the masking ring;
30 Fig. 2 is a plan view of the anterior side of the device of Fig. 1, the
masking ring being in inflated condition on an enlarged scale relative to Fig.



1, a portion, .9f the gastro-tube being shown . broken avvay to reveal the
connectlon betvveen its lip and the masking ring; Fig. 3pk oﬂb p Vi ew of
't he posterWBr" 4% of the device of Fi g. 2 in the sane |n ated condition,
to the scale of Fig. 2, showing the posterior cover in S transparent
phantomto reveal the external connecti onsbetween the gastro tube |ip and
the masking ring; Fig. 4 is an enlarged cross-section, in the plane

i ndi cated by the |, agoftiof oﬂ)ﬂxngmo&beaﬁmgn ﬂﬁwh%omswgiw&%anﬂeal rway
gutters, the masking rin posterior cover being shown in the inflated
condi tion; 10 Fi g°°“g°‘i g@%&*‘%’é&?ﬂﬁﬂ‘ﬁmﬂ% to Fig. 4, in the plane

indicated by the |imgg3gR a‘i‘flan@x&vo?ﬁe@ﬁ%éioﬁidﬂf% devige S'iaﬁﬁ'i‘ﬂxtﬁé ng,

showi ng the airway tubes, gastro- IS a cross-section
similar to Fig. 4same mdqsmézﬁen,utmdxecsaaleqfhg z,ﬁbovanmepsstgm;fcovargz 3

proxi nal |y ofs thetrﬁﬁéﬁﬂn@ gg
al ternative enbodi nent ggh{nlrt&?ub ng’(’ﬂias a sl ee\lt/{*l?%ﬁvﬂll (?@I aI
section, in the pl\laiméthMaskwgeugby the line 6-6 of Fig. 3, part of which
Fing and post eri or cd it A EEBY Brameeionin ks aicgBH 2y e ierdce 0= "9
el evational end vdfeF/iglh shchangllﬂfeegakﬁ-&mbi and aifwdy. guitersSthe masking fiag and
cross-sectional shape ro tuhe_fo e inflated condition of the
maski ng ring; Fi gp°sj§“?rs°°¥°r§’°@g i inthe pfiate ‘{ﬁ°P%E?‘f’on 8 of Fig. 3 for the
de I at)ed CQ%I tion g BHEamk-lsd%ﬁoﬁ kift@lar ioflﬁ%dl gifﬂﬁlsp[&lhlﬁﬁba&g byaRKi ng ri ng
t t t t
s an ol 28at.on2| R of By prirealy, 915 Pesing g, Shoginegie SRUR BBt he
cross-secti onal %esugtm{gehe gastro-tube for the deflated condltlon of the
masking ring; Fig. is a plan view of the_posterior side of the

alternative 30 enmbodigveftis ?‘ﬁrOFWreFEﬁW%@ﬁ?IF’cgr Hrin thejplane indi¢ated bydheje vi ew in

part lal section Qinelseofitiles, BRdxin{Qly SRR IRING i, sHGwike/ 1Ré 8iayiGHds GB00/ 03874

15 and an alternative embodiment gastro-tube;

Fig. 6 is a side view in partial section, in the plane indicated by the line
6-6 of Fig. 3, part of which coincides with the central medial plane of
symmetry, showing the masking ring and posterior cover in the inflated
condition;

20 Fig. 7 is an elevational end view in the direction 7 of Fig. 6, showing the
cross-sectional shape of the gastro-tube for the inflated condition of the
masking ring;

Fig. 8 is a side view in the direction 8 of Fig. 3 for the deflated
condition of the masking ring, the distal region of masking ring also being

25 shown in phantom in a partially deflected condition;

Fig. 9 is an elevational end view in the direction 9 of Fig. 8, showing the
cross-sectional shape of the gastro-tube for the deflated condition of the
masking ring;

Fig. 10 is a plan view of the posterior side of the alternative

30 embodiment in inflated condition;

Fig. 11 is a side view in partial section of the alternative embodiment of



Fig. 10, in the same plane as that indicated by the line 6-6 of Fig. 3,

show ng é}agw;%aﬁpng ring and posterior cover in the i nddradmeessndi tion;
Fig. 12 i lified perspective, viewed fromthe distdl end of the

alternative enbodi ment of Fig. 10, of the lip portion of the gastro-tube
and the 5 adjacent portions of the maskbng ring, with the device in the
inflated condition; and Fig. 13 is an end view' of the |lip portion of the
gastro-tube of Fgig. 10l # the S&ip¢\plahdlasaharGhdiesneaiclsy thelink 6-6@f Figo; shewigndi ng
reference characters indicate correspondin t,ls 0 thr oughout the
several views oftheF@skingsR Poﬂé?@l"BYﬁdnthg“ﬁﬁg §PY s, a laryngeal - mask

ai rway system embodynga lttas si:ﬁmﬂi%a gefspmﬁveJe&v@aat@dﬂgangﬂadnumme t he
reference nunmeral 20 Tn Fi | scussed in, no detail bel ow, airway

system 20 i ncl uddmﬁmm%s‘ﬂméfﬁﬁeloéﬂﬁ‘?ﬁ?H%""&Fgf'g‘?'g%“'l’i"&sml?ﬁa"&qq exi bl e
gastro-tube 475 @ntpgérﬁﬁx‘ig of'1the'Gaskih ﬂ Dagith 40 ddvide id tRe GRMA- t ube and

ai rway tubes con e curvature he patient's airway when fl exed.
The proxi mal endcohémon;fangastro tube 75 nay be connected to a conventional,

external gastTOo SUCtion3PRRLA aw ki fhe F NGB i asdAabe dfthg, 247 OF

ai rway tubes may be c nnec conventional ventilating System 156
external of the mw:xmacollﬁpsedlcnﬂdm@n on 20 /deflatlon tube 72 al so passes

fromexternal of the,patie an ougg e e mask
structure Airway Sys AT Q '%s m%o ana om ca EFI;I‘ § g%‘g]he upper
surface of wmhi Cht&&xgb@lﬂﬂd&dvdﬂatvmmfﬂmdirmﬁgs pal at es. 25 27 The mask 52 of
ai rway system 20 is dged i har.ynx 30 of t the
base 25 of hypophar ﬁp}erggg%@xp%q Sy f Weaﬁw e 2@% .
; Wi nflpi pe) andmea@teﬂtbagt ﬁ&etsflgﬁateégémwwmamﬁmnoénlﬂnam&pmylgt hrkn 20 extend
0 seating engagemen e sphi kilhg ring
Mask 52 conprises a@‘egé“r“é"refiynéﬁl‘f?g?‘?‘gifﬂo %’S%nd%tﬁn%{ug% LI K| ng 30
ring or sealing gHRRAKOSD &3he dibrel @ﬂ@&fﬂﬂémlﬂ@@iﬂhﬁﬂu%?%d\dpmhfmwwtached to

the distal end of |nflat|ontube7 er ery Of eSl“unDaﬂnE'Pg 55 i s
cl osed V04115248 6BbesARS B0 [he gsiro-ibe and aﬂ'\"PﬂY R0 Sk c

the patient’s airway when flexed. The proximal end 134 of gastro-tube 75
may be connected to a conventional, external gastro suction apparatus 137.
The proximil tube 144, 147 of airway tubes may be connected to a

conventional ventilating system 156 external of the patient. Air inflation
20 /deflation tube 72 also passes from external of the patient and through the
patient airway to the mask structure
Airway system 20 is inserted into anatomical airway 22 the upper
surface of which is bounded by hard and soft palates 25, 27. The mask 52 of
airway system 20 is lodged in pharynx 30 of anatomical airway 22 at the base
25 .of hypopharynx 32 where the airway divides into trachea 35 (i.e.,
windpipe) and oesophagus 37. A lower portion of airway system 20 extends
to sealing engagemént with the upper oesophageal sphincter.
Masking ring
Mask 52 comprises a generally elliptical inflatable/deflatable masking
30 ring or sealing cushion 55, the proximal portion 65 of which is attached to the
distal end of inflation tube 72. The periphery of masking ring 55 is closed




t hereby defining an i nner space bow 57 between its transversely spaced

wal | s. g%ngmﬁ&pg 55 has a mejor axis 60 extendi ng beppHepooissi4 di stal and
proxi mal regions. 62, 65, as shown in Figs. 2 and 3. Masking ring 55
establ i shes a geonetric ffrst plane 67 of anterior/posterior symetry (also
5 conveniently referred to as an equatorial plane) containing the |ocus of
‘cross- sectional centers of the masking ring. Equatorial first plane 67

al so includes mejhereby dbSnifd an itk ispibe "HoM 575bdtwdeh iy tramsvarbdly SHRSd a

geonetric nedial second  plane 70 of lateral symretry that also includes

maj or axis 60 and™llfgMasking mé%h%ﬁwmam%%a’md&&b&rwﬁmet isalapd 67. The
di stal region 62 ghyifRb figihs 163, r65n& MSmnp{gg %ﬁdt:ﬁa'}/{&kﬂﬁ'ﬁﬂﬁ 5§ egion 65

in first plane 67, as shown in gs. 2 and 3. Maski ng 55 hay
conveni ently be nﬁ@éhﬂfhe%mmmﬁ@erﬁmlmﬁ of) pterigr/posigrios smnmdslso of

approxi matel % 0. 5, ?nﬂen %&ijt rml g enhanced
seal i ng capabl | t)f’!'n or ﬁg} tggp%‘?é]“%@hhspl%z&élﬁ%mi%ﬂ‘%l ng gg

al te\rAEat i veldy be mxtmam;xtersrofrﬂwmm:iglﬂﬂgetﬂqmtow ﬁrs!lplmb?ﬁ' a;mumludzé The
sonmewhat w der transvers ter ace of,. ng ring
50, in relation tBYPHEY ygﬁ?sgf ggf‘ﬁ'gﬂfsesppgs tm?dbals%?e mmodat e
the | arge bore gaslinec?d ohrtetd smhh&ytmmsbrinaﬁddsgmgasmasse&adtMt iand from
| aryngeal inlet 50. stro tube 7 aced ect.i ng.l gngi tudi nal 20
relation of the rRSAsP 5‘%?’3 °6e6“?5?nq?r§l§ﬁﬂ% ﬁ?ngi]‘fgﬁﬁfaéﬁg‘%g% of g nstal | ed
in the patient, @i 5 Btharwdbtha proRinad Y& £t ﬂeﬁflaﬁa 61,8 sBbnei Or
surface of the gﬁastro- ube in bow 57. In the di scl osed enbodi nent, the

anteriorly-facin 18%42A8¢% of the cushion of maski ng ring 55 is general |y

el liptical and, whenM&RngRaK 55 thay b enidily be made RoMGHicoR@Withl§ typicd) as
required to provide the desired ahatom caly seal . Qotlonal“{gﬁ, soft and

yiel ding ridges (takthickesshof magrogimatsly Qe foal| mumg butnthiwer

anteriorly-faci neﬂw&ﬂeﬁﬁ%&a&eﬁ&ﬁ dbfifty, S50 E4aR] %ieyo RbBinh! Cﬁ{afkﬂgtaped
cushion of masking rin over a ea corres ndlng ener a 0 about
one-hal f of 1he trmséﬁmaaﬁgﬂnﬂu’ﬁlydqemgefaprmybvrﬁlqdﬂeth» ularmgtenelo fit into
the 30 anatomi cal éll_%§mé‘9ha9 wxhé}eg%{}érieoﬁiginfe{%?f‘%% %%P Qﬁ” oft! Lher

side of the glottls 0 I ncrease t pressure o e nas g ri ng agai nst
t he anatom ¢ WO OdaskingoingP6Y,/ BRed4tida SH4the Saryepiglottic folds, is sufficient to

accommodate the large-bore gastro-tube 75 without obstructing gas access to
and from laryngeal inlet 50, Gastro-tube 75 is placed in bisecting longitudinal
20 relation of the major axis 60 of masking ring 55 such that, when installed in

the patient, epiglottis 45 may be supported against the anterior surface of the
gastro-tube in bowl 57.

In the disclosed embodiment, the anteriorly-facing surface of the

cushion of masking ring 55 is generally elliptical and, when the masking ring

25 is in place, may deform as required to provide the desired anatomical seal.

Optionally, soft and yielding ridges (not shown) may be bilaterally disposed

on the anteriorly-facing distal region 62 of the generally elliptical-shaped

cushion of masking ring 55, over an area corresponding generally to about

one-half of the total longitudinal extent of the masking ring, to fit into the

30 anatomical grooves (e.g. the pyriform fossae) disposed on either side of the

glottis. To increase the pressure of the masking ring against the anatomic



structures to which it is sealed, the generally elliptical cushion of

masking ri n? 55 optionally may aI so include a second ‘W‘Pﬂﬁlﬁﬁﬁ?d
hor se- shoROWRBO ¢ escent (not shown) of simlar elasti<c hollow material,

mounted on the anterior surface of substantially the proximl one-half of
the masking ring 5 which inc|ludes proxinmg region 65, to increase the
pressure with which the nmask is urged into position surrounding the

| aryngeal inlet. sﬂlﬁﬁn&!‘io“&ﬁfch?@ﬂ%eﬂ@é tﬁé’ﬁ&xeﬁ’all‘ﬁ%ﬁﬁﬁmﬁ%ﬂ% Gfﬁﬁgaﬁé i s

directed distally, poi nted distal region 62 of
maski ng ring 55, mg%mpamllmgnaymso molude 2 secopd Jredes-dapeparie-doedike masking

ri ng progre33|ve it | o 6641, O ng ring
55 i s adapted fo ﬁwgnﬁh @ %g’t‘@rﬁ' %?1?%@:&5} sdcﬂ(’ﬁtﬁﬁia%ﬁﬁ%er space
57 surrounds Iarnﬂgﬁﬁswﬂabeabfﬁﬂ:sﬁﬁuﬂhah@@mml onhﬁaalfiquhermagﬂngﬁngray t hen
be inflated throu i .nfl tlont e opnected 1o ng

Masking i ng 55, nmng ?56’5?’9?‘ §‘°ﬁr§§ F c}fl geﬁﬁfen%%@%&até%s the 15
tissues surroundiggk isdiryddGae blﬁbﬁlkurﬁﬂndxdgﬂﬁrlm’gﬂgbalmtee The thinntramdge N bel ow.

Gastro-tube Gastro-tube 75 eraIIy hi eCtsaiEQa? ace bet\ﬁgg)? t he proxi nmal
and distal regi 6hSichs, wesge-S4appdRICRR if ATyt I¥r bofhdBVa Mreits

| ength, gastro- d75h§i£y Sy €8p eot Immgnm,gecr,sors@xémm fthem a
fl exi bIe or 20 elfastoneric material such as, silicone or other gﬂ stic or
rubber, prefer ablaytemr-p@tmmoﬁﬁﬁm TiRE PERETSSSIN]X owardy B WidSkor e, For

use in adul er dianmeter (i.d.) of gastro-tube 75 may be
45 pfehimly o €

about 10 to radial wall thickness may be about |-to 2 mm

The di st al portlon oMaglasgms6&5@%4:@@1@@@1&%10%6&@!‘@5%1? more 25

f1 exible and, gﬁﬁ: bq,fgﬁ,sd h&htf helskigg gidg t ube,
which is bonded Oﬁ%m?’fpaf: %ﬁn %ﬁé&ﬁ%ﬂé eImgn 3 t he por%l on 122
of the gastro tlsbenaM'mhembc mibedehrauglymﬂmm b CMRWGB’ thadanaskiag por t i on
132 of the gastro o-t ube
and provides a |} F%ﬂ‘%# Eﬁ{é?&é#&%q&&@ﬁ#ﬁt?@se %%Q% ggeglénes an
open di stal 1&nd &%’@suehsmpmﬂﬂgwwgemuﬁﬂgiewﬂgds@rq Ith'emtbé](?WVI a the '
anatom cal airway, 22 fb the patient into position opposite |aryngeal inlet

50, communi cates e oesophageal WO 01/24860 PCT/ GB00/ 03874 9
Gastro-tube 75 generally bisects the space between the proximal and

distal regions 65, 62 of masking ring 55. Throughout most of its length,
gastro-tube 75 may conveniently be molded or extruded from 2 flexible or
20 elastomeric material such as silicone or other plastic or rubber, preferably of
durometer hardness in the range 50 to 80 Shore. For use in adult bumans, the
inner diameter (i.d.) of gastro-tube 75 may be about 10 to 15 mm, and the
radial wall thickness may be about 1'to 2 mm.
The distal portion of gastro-tube 75 comprises a relatively short, more
25 flexible and, typically, thinner-walled and more easily flattened tube, which is
bonded to distal end of the major length (e.g., the portion 122 of the gastro
tube which is generally within the mask 55 and the portion 132 of the gastro
tube which is proximal to mask 55) of the gastro-tube and provides a lip
portion 77. The distal end of lip tube 77 defines an open distal end 80 which,
30 when masking ring 55 is inserted via the anatomical airway 22 of the patient

into position opposite laryngeal inlet 50, communicates with the oesophageal




inlet. The center of distal end 80 coincides with the axis of intersection
between first and second planes 67, 70, as shown in Fi 9$y 873 and
‘portion ofw‘fﬂ@"ifﬁstro tube proxinmal of |ip portion 77 slmpes posteriorly
at an angle of about W 5 Lip portion tube 77 i-ncluding distal end 80
extends through the distal region 62 of gasking ring 55, and is sealed to
ring 55 at both its proximal entrance into and distal exit fromthe distal

regi on of the ri niet.TormRN@Rte orld&talmaatslo%uicma@ with e i mh&mmohrough
distal region 62, two o enl ngs are provid on, respectlve y, the distal

and proximal si debetween drstapd ss5end plaves$7, &aﬂﬁy“ﬁpé‘%glgsre@ﬂ@nméif shown in
Figs. 2 and 3. Thgsge SR&EWARDréEmbNE kfthdrRbf o, ogeﬁggﬁrﬂﬁl y'Rafan3e dff N9 55

are cl osed by perlpherally sealing the e openings to the
peri phery of |ip #out3Bn 77. As shown rmst clearly in Fig. 6, the proxinal

end of lip pogtion t Il t 57 of
t he maski ng ﬁ ng 55, Lﬁﬁgaﬁex&p‘)rom %ﬂhﬂﬁﬁk@%@wgo%%hﬁﬁ{a %@%ﬁal S
'fl gse(7j7byt ﬁeald| n?relgiwa sgmfmsgmg ringgféi;%gmi is seded funwigﬁﬁnhl;o;hmmrquit [ on

ube e distal_en pstro e at an
angle to the cent FPRPRET aﬁ%‘éeﬁ% ?ﬁ‘ﬁtg TP & %be aill° "gﬁﬁllppm nt ed
n:c b ;§31521ng an an%orfwrotdb;a Tlawi &geﬁkﬁlg&bm mmhrdﬁbnt@&ondj;emﬁgmﬁfﬁur at |hon
of ni is such t] as_sho n..Fi gure e ti asse rough an
opening in the ad}’rSPBFf{"‘bB%sPeé‘f“ %?'d"?ﬂﬁ@lr gPﬂ’é‘“B‘%“ f?ﬁ"%tqb& ortion of
maski ng ringie5, diadl tegiok 6PRGhéwn ixhﬁgmsdﬁumg The&goﬁisﬁmgér ethe B¥fig@Ble Of

opening 125 at the distal .end of bac portion 122, and the apterior
side of backing ptPt PbRasiineRus S Pﬁ‘ ‘gﬁ ﬁﬁ“@ﬁ@né’lsﬁ?l@&rq‘%/e‘géﬁ%@eto t he

posterior side ofoﬂehﬁgmarthép&phb@%fﬁsmﬁi@npvomsésovﬁpﬁbstmmlm ni cation
25 between lip portlon 77 and_the remai ning portions of gastro ube 75, the

region of the I|ipt EB?OP‘F% e@%ﬁ@PYPPfWWHP%TE ﬁ‘éﬁnﬂﬁ)@iﬁm@e@w’cﬁéﬁﬁiﬁ Spa®S s

renoved for flo r4s ﬁ&&ng [ 22. \Wen
maski ng ring 55 Y\g def | at egﬁ’et gsfgr gg%ﬁlé ctl onaéﬂ;;l ﬁlté%lg I18“8&0 lip
portion 77 i1 f| atlessAbysealingthe anchedgss togéthest pl ane 67, as shown in Fig. 9,
Lo 8 SO sLi L, or Lo b BERRGh 1 pbridd b FEUM disa ot FhfonC%e Section

of the nore prOX|naI sect1on of ortion progr essi y becones | ess
flattened and WO gastr® 48807 GTAEBE0IN03@itel to #@ central axis of the gastro tube,
providing a distal pointed nib 123 and an anteriorly facing elongated opening
125. The configuration of nib 123 is such that, as shown in Figure 3, the tip
20 passes through an opening in the adjacent posterior, inner side of the distal
end portion of masking ring 55, and is bonded to the masking ring 55. The
edges of opening 125 at the distal end of backing portion 122, and the anterior
side of backing portion adjacent the opening are similarly bonded to the
posterior side of lip portion tube 77. To provide continuous communication
25 between lip portion 77 and the remaining portions of gastro tube 75, the
region of the lip portion tube 77 within the bounds of opening 125 is removed
for flow between lip portion 77 and gastro tube portion 122.
‘When masking ring 55 is deflated, the cross-section of distal end 80 of
lip portiont 77 is flattened in equatorial first plane 67, as shown in Fig. 9, to a
30 slit, or to a nearly closed “fish-mouth” shape. The cross section of the more

proximal section of lip portion 77 progressively becomes less flattened and



nore nearly circular along the |ongitudinal. axi's of gastro tube 75 toward
portion 122 of the tube, that, as discussed in nore detgilcivagmy ter, forns
part of WQ@R@?“?)ortion surface of bow 57. Inflation of di'stal region 62,
distal end 80 becones |less flattened and nore nearly circular, simlar to
the remaining 5 proximal section of lip Hbrtion 77 and to the renmining

| ength of gastro tube 75, as shown in Fig. 7. It thus will be seen that

ai rway system 20m¢reasarte Tiroulake song thehlongimdiriah axiscdifsgastro oubei 7fhtowandt -

reaching end 80 of .thg | e-bore gastro-tube 75 changg its.transverse
configuration frRSEHeR ﬁ@l"}{tﬁ?@‘gﬁr% ébs,c“séﬁ‘rglr‘flg? ‘{fr%}igl ef‘%‘r? golrrpé,p# att ened
wedge- shaped sl i &f vabien pbition Sexdck 00 bewingTo rMiaflation ofalistal regiehé2)distal endiski ng

ring) device is in its f|latfened, or. reduceq vol yne .state for insertion
into a human pat ‘F%?ﬁc?m%t%% é%tteaedr %qda‘fl?’i‘?é}e?q’() lar, sipilat o %?/Eﬁmab‘?mg roughl y

circular. oReni NgoyilapSeckbieof BY bérRon 7 kit iorthk eshndifing RegihUbTRASRY tubéi MBI

patient and the sealing mask i's” expanded, particularly in response to the
15 openi ng of th®,asshewair Figedophageal sphincter which engages the distal

end of the mask. ThewhObhipbd Qb Bl Syfibm 20 Broiisshabvitd Wkrtty thy i cal |y

chosen so that the Torce tending to open the irps Is too low to force the
anat onmy open i n distek om|inwsrmostnisachingend 8Q of the lergednts 2ashoids Pomdhen t he -
lips to receive [, lggg tS i QY elufivei feidsBd 24fsrigs during
- the process of r"gei'%'ﬁ%ex l%r \E/rgé]nct%flﬁ : tiIbliﬁae?&;eﬁason I?tt(l)‘%?)jt hclkgss a’rraﬁr(‘lgerrent S
that if thel¥e |ipsteriody lavenesl Wedgesshaped ship evheduthe rsgalings¢omponendt@eh, this
could tend to force the sphingter he. 1, an
undesi r abl e ef f eTFOF T e idﬁ‘ea%?%silﬁus We@ﬁ@?ﬁ%ﬁ?gﬁgra i gﬁa?pt i cal
maski ng ring 55 inserti;dintofa unhml pavient toxdrdd e relatively iopén, egreannek o s
typically inflated ysing.an external .inflation device 7 2 Gnifhial @

syri nge whi ch neffu& ¥§5aﬂg-q?§’é‘ﬁg’ eﬁél?el%tvgell‘wélsmng% i ee}ﬁn%agsoae& Bla.  when
mask i s infl at edpstientsiv@iMhei sealiigdmask Bnekpdndeda lpamiowladiy) ire ré&Ponse tbrthets open

2"t ansvere’ or R A oes. oeelae aripor: Ahaheoets By i yo e
desi gned for anomfeinasih)UTRMf4tdA pressuré ythe alakkingtingiis typieallgchosan bal f ti nes
its vertical 30 dinension (of about .1 cm.in an adult device). \Wien nmasking -
ring 55 is def | Haithe fareesiading 1o prep e ips 13 WP?“%? F‘ﬁ’%"éﬁe Eﬂ"’i?é%?’s?l’é’ﬂ %s
substantial |y fl gédn@l@fbum¥Biides 2h8 GhtBhg éxdightd) Sfendhe lifs to receive gastric
contents if the anatomy itself relaxes as during the process of reflux or
20 vomiting. The reason for this arrangement is that if these lips are always fully
to open during mask inflation, this could tend to force the sphincter of the
oesophagus to open as well, an undesirable effect. In the embodiment in
which the generally elliptical masking ring 55 is made of a hollow flexible
material, the i'nask is typically inflated using an external inflation device 72,
25 e.g., a syringe which may also be used to deflate the mask when so desired.
When mask is inflated as shown in Fig. 7 and distal aperture 80 is in its
open configuration, distal aperture 80 typically is generally elliptical, having a
transverse or horizontal 1.D. dimension (of about 1.5 cm. in a device designed
for an adult human) that is typically about one and a half times its vertical
30 dimension (of about 1 cm in an adult device). When masking ring 55 is
deflated as shown in Fig. 9, this vertical dimension is substantially flattened,




and the horizontal dinension is increased. The maxi rum w dth of the
def | at ed ing in the region of the |aryngeal inl od3efd ted by
o b, eher | Sram

‘the anato ructure of the hypopharynx on either side of the inlet;
i.e., the flattened distal end of the masking ring should properly fit
into position. 5 Proximally of distal apeltture 80, the transverse or

hori zontal dinmension of |ip portion 77 may decrease along its | ongitudinal

axis in the proxi#d thei HopigbrtsNdinfetisiéh i dicrdaked. CTHE saximinh Giidf off e | p
. nore CI cul ar. he, noted, that .t he

portion ultimtel t owill

cross- sect i onal ’égtegf g J58in %‘egbﬂ‘?e‘?f %éﬁﬁyngﬁﬁynlebg Igpited B tehan t hat

of proximal porti ﬁﬁﬁmﬁéaltsﬂﬁbt&é%&"&l&ﬁ aryh® dnOdith€0Gdd &ff thk Mflett NE, ENi NY

(during use) and cI05|ng (during insertion) of distal Ferture 80, a pair
1

of general |y circiiatigped distal gad o the masking g shpulds properly § s&t‘éIPO%ﬁ‘bort pI ugs
85 are | odged in Pﬂaﬁixﬂaﬂ? gflgxsga %gg’tﬁ%lgf ﬁl?%’nﬁ’sgm@goroﬂonz&?fllﬁuﬂ&sfohrb@

support plug 85 is prov lametric opposi t S|des of
lip portion 77 of paytent Thmay decreass along ite lomgitudinal s mhcnmlmm&mhe i nner
surface of distalgre apﬁe

[Fg and
general ly cyli ndri ca sur a(s:se %\%qmﬁé&?ﬁéo%;%or%ﬁggﬁ%maeﬁ S c?"g{ﬁﬁf'typi cally
is sealed to) theItmﬂmbcnstadﬁmt‘éxcai‘oss-hmﬂlaimhof‘églaperttﬁavdﬁnnpmkmg ring 55
adj acent the gastyo t rti.on 77 al t tively, the

t hi n- sl eeved pasé %@?Péﬁa&ggﬁr Iis PEth; %ﬁr}u egion.. The distal end
117 of each MO supporRor pért@liy ths openiiga(durding ﬁsh)earﬂLHi@tngp(dumtgrmﬁeaﬂimsurface of
lip portion 77 of ro tu ai alternatlvel ., 1O the thin
sl eeved passage). fA@“%W‘“BE? aﬁrﬁaé feﬁeﬁﬂ‘g“}f %écug’lré? STOSEIRGU %’Qg‘ﬁﬁpl ug is
typically concaveshaﬁua digtflriippoiBplugs 5hee WdbET indhelingid of distal reglohicatorcal or
circular surface of p. partion (or of the s|eeve) go whi ¢h |L |.S seal ed.

25 Each support p‘l“ﬁ*&“’gflmﬂsssf o} spgors plug 835 Argxide R’éea (9€ Hhediametrgally; -
permeabl e, mat er i gpositdhiries BEREHIod T76F gastro-@béles, Ibemsh mu gﬁ&bsﬁb%%ﬁ al

evacuation of the interior of ‘masking ring 55 throu e 76, the

defl ation cRusestif Hmeysustags °%‘t’£lﬁ&ﬁ°81%|6%sg§ showp in B&s %H&%nt%l@?’

flattened.. On i I and,
support the si de?ng%%eﬁ@rﬁg?Mﬁ%eggbgg% ﬁ@nﬂi@%&%?g&?yﬁ:&?ﬁgre

attached, and pr eiveealed ) the innpr swige of Wiet distal Tegion (Paefmatking rieg 6% om
col I'apsi ng the thzlffhc&ﬁ'dx@%a&%r bb@Mip pdrtidhl 77 (B GG b He Hh-YR G/ 24860

PCTI GB00/ 03874 1
passage) extending through the distal region.. The distal end 117 of each

20 support plug 85 is sealed to the outer peripheral surface of lip portion 77 of
gastro tube 75 (or, and again alternatively, to the thin sleeved passage). As
will be appreciated, the distal end of each plug is typically concave and
conforms to the outer and generally elliptical or circular surface of lip portion
(or of the sleeve) to which it is sealed.

25 Each support plug 85 is formed of a sponge-like, open-cell or air-
permeable, material. When masking ring 55 is deflated by substantial
evacuation of the interior of masking ring 55 through tube 76, the deflation
causes the distal support plugs 55 to be substantially flattened. On inflation of
masking ring 55, the distal plugs expand, support the sides of thin-walled lip

30 portion 77 to which they are attached, and prevent the air pressure within the
masking ring from collapsing the thin-walled portion. It will be noted that in



enbodi nents in which the distal ends 117 of the plugs are thensel ves

seal ed, the Bl ug ends thenmselves may format |east a peijdngblosefs | i P
portion t Backi ng portion 122 of gastro tube 75, proxinmal to the

lip portion 77, extends between lip portion 77 and proxi mal regi on 65 of
masking ring 55. 5 Typically, the crossl2section of backing portion 122 is -
substantially nore resistant to flattening than is lip portion 77; and the

i nternediate regsmvadﬁfemsbawmohghmsﬁaimaslnoﬁmebmgabdeyhéamlves gaRrd, shaped or
tear-drop shaped, cross . section, §re e apex. of ear or_tear-drop

cross-section fdbeRiugprdsthegsplyes may e?ﬁatpﬂ’éwé 81“°fl?er7§t pl ane 67.
Less preferably, baggtisg E&ﬁbﬁqzz &£ gashid tibe w%&mﬂua%gﬁpge&mem di st al

and proxi mal regions 30, have more _elliptical or sem_-elliptical

cross section. Catendmbatyern I%P‘Pfé‘mbaﬁ@é@ PE%%‘H’FS‘S!‘ 6y of nagkipe Hng Spnal regi on
65 01 TRSKENG riyialty 89 i sOARACHH BickhgRorif 1221 Saeball e 2 S of

t he backlng por ti on 122, 11ke that of tion 77, 1s contained in
medi al second pll’aﬂmoo flzgemgathmb%hpamrtwas 7, @%M@mﬂl@“@?ﬁ!@éﬁf relative

to equatori al sych that,
I n proxi mal regi Mmﬁ%qg%ﬁeréﬁlﬁﬁ‘% %éﬁyg’gées tange Fﬂa%ﬁg“ggrg posteri or

to the generall wemomcwhae tierapes oﬁﬁlctplemraéar{dmp crpssfskciionlfhass ﬁmtsmﬂ)g ring.

The cross- sectlo Kin r where it
o bonded i n podtERresp e PR ACONE, b HOGAN, ke Sk 12 0 G
of maski ng 10i ng cﬂ‘@astﬁmhe VlﬁbewveertdmalmndtprmnmhMgwm‘m;aslmq lmvepeare or tear
drop-shaped'croszlbpusg n[tléh nt ern diameter (1D) of backing portion
122 in adul t-si 2 é\W%"é’ée cfllncr?ﬁée Whge of 10 to 15 nm and the wal |
thickness may be i nGaigo-tub&mjeischondled Gangentislly 26 thd)@raxirnali mgloii% of

por i on 122 and PEKaaRE S oR U PO Parp sk BaERe 216 or i PhHEl bond

for substanti al ﬁﬁiﬁﬂ&ﬁﬂﬂ&&hﬂbfﬁpﬁb&dﬂ?ﬂﬁ@c&iwﬁdﬂ&nwSéf:onilplzbidﬂ&.n t ongue

where fl exed. The pr.oxi end porti 134 of gastro- ext ends
-outsi de thd?> pateﬁ{e@e@ggwléﬂﬁwy g@dﬂﬁ%‘@t‘% ayatprigl; T a%Fpﬁ?a‘?félFus 30 137
external of the Foff 55 o 86 fo oRmaDREion @S, thé Faswsubce o |
concave cut-away 1124 CT/ GB0O/ 03874

passes tangential an posterior to the gen eraﬂ'y circular cross-section of the
inflatable masking ring. The cross-section of backing portion 22 is
substantially circular where it is bonded in posterior tangential contact with

20 the proximal region 65 of masking ring 55.

Proximal to the portion thereof having a pear- or tear drop-shaped cross
section, the internal diameter (ID) of backing portion 122 in adult-sized
devices is in the range of 10 to 15 mm, and the wall thickness may be in the
range of 1 to 2 mm.

25 The portion 132 of gastro-tube 75 proximal of masking ring 55 is
integrated with backing portion 122 and is preformed with a generally arcuate
longitudinal bend for substantial conformance with curvature of the back of a
human tongue where flexed. The proximal end portion 134 of gastro-tube 75,
extends outside the patent’s mouth and may be connected to gastro-apparatus

30 137 external of the patent.

Proximal of mask 155, portion 132 may have a concave cut-away




portion. conprising a curvilinear gutter, shown in cross-section in Fig. 5A
that defi rcuate section closed at its posteriope open

al ong t he Q‘Sﬁ e?ﬁ gr .side facing the tongue, either substazﬁm? y4throughout
the course of the bend or'ternminating at the level of the distal tip of
the uvula. The distal 5 end of the gutterl3is proximally offset fromthe
bonded posterior tangential contact between gastro-tube 75 and proxi nmal
regi on 65 of naskpontipn donpriSibg a cirvitineariguter, shayn (i ebersebion ih&Fig SArtaisver sel y

curved silicone sheet or web, onveni ent . oXi, mal

prol ongati on of e%%@??d?"hé"“ﬁUFtSF‘g’ﬁnl‘g‘?eg\ﬁ&i‘%W°ﬁt§§°rb§é‘g‘hbﬁ% %Pt‘ﬂ?ﬂ%gﬂel y cut
where it emerges snfegist 6ide ficthg M6 koniGe, leithg stbitdmtialdy thioughait thdeovgnsFave
surface of the gtﬂyﬁg‘g faces anteriorl ave_ cut- avvaﬁ’éportlon of

Th
proxi nmal |y exten Tt terginating abthg | Vé%%ﬁ'?‘? %gt%ﬂ?f’gﬂ‘e WRlgvi e st onveni ent

gui de for ingertidg.offtRé ged TP pRoxirkaly Gxtskt frbkRqhd BBﬁé&"i’ostEﬂitﬁ aRehig tube;
and al so contributes to the flexibility of airway system 20. Airway tubes

15 As i ndi cat ed o498t beiyveencgasten b #d and proximab re phmaskingyang 5Bf | i ke

ai rway tubes 125, (o) "ﬂ%d |y seal ed
to and in bondedﬂ%e atlon&%ﬁ’efﬁﬂb@?ﬁ% tuvajsgg% prgg%rrege&ln%%lgl ment s,
airway tubes 125con1@?en§nd‘mned\m aapmnalenoldmgam of emamng portion 132
gastro-tube 75. lE’ﬁﬁa% ng}lohgkﬁxdhﬁﬁféﬁt%heﬁ)@%a%gs affo tro tube

75 is also at | eas € as € CO ang%

s

ernal cross-setti onal
areas of airiday tiﬁbmsh tliabthe Tancave Sirface nfihe gutter fas entexidrlye ditie @hcavlae ai rway

t ubes 125, 127 ty, cally i.s ip the ange .of 6 to red to the
10 to 15 mmii nnerthF‘%{%¥%"bmbPP§€?§‘l%{y ?’% EPOHH? %%V%nerses‘ﬁg?g gt use,

ai rway tubes 125,prdvide & ¢pivesiehtyguidevior &gerting)t for eﬁn@l&hemanftu& théough mm | ess
than that of the ast ube wal |, t hi ckness of . 25 1. mnm and an
i nternal dianeter %$88§5B-}53 F?P“T’b‘{tﬁt%g‘cﬁﬁf'%%tx % 127 are of
el astoneri ¢ nat erAjava bg;urometer har dness in the range 50 to 80 one
possi bl e durqmeter ha % of the, material is 70. It wll recogni zed

that the madPmum si ze’? 18 ‘cact?i’eab&iv s AIWRE SYHFR Bafglf'llzﬁc"%ﬂ"sﬁlﬁé’é“&f finited by
the patient anat Qjidvapishes IS5, 1ERcated 81 Spposies sides s, hd résyecnvaﬁgealéaaé the

m ni mum si zes are those required to provide sufficient air flow WD 01/24860
PCT/ GB00O/ 03874  1a#d in bonded relation with gastro-tube 75. In preferred embodiments, airway

tubes 125, 127 each have a smaller diameter than that of gastro-tube 75.

Typically, the interior cross-section area of gastro tube 75 is also at least as

20 large as the combined internal cross sectional areas of airway tubes 125, 127.

The inside diameter of each of the airway tubes 125, 127 typically is in the

range of 6 to 10 mm, as compared to the 10 to 15 mm inner diameter of gastro

tube 75. In devices for adult use, airway tubes 125, 127 typically have an

outer diameter of 8 to 10 mm, less than that of the gastro-tube, a wall

25 thickness of 1.25 -1.75 mm, and an internal diameter of approximately 7 to 8

mm., Airway tubes 125, 127 are of elastomeric material of durometer

hardness in the range 50 to 80; one possible durometer hardness of the
material is 70.

It will be recognized that the maximum sizes of the air tubes and gastro

30 tubes are limited by the patient anatomy and the need to provide flexibility;

and that the minimum sizes are those required to provide sufficient air flow



and permt passage of regurgitated stomach contents. In a typical adult
mask, the internal cross-section area. of each air t“ﬁﬁr&lﬂnb in the ]
range of WOAYMESH to0 as nuch as about 80 square mm and that of the gastro
tube will be in the range of about 80 to perhaps as |arge as about 175
square mMmm In the 5 illustrated enbodinmedt, in which the air tubes are 8 mMm
in internal dianeter and the gastro tube has a internal dianeter of 10 nm

the total cr OSS-a%&ﬁéﬂnﬁﬂpﬁiagebh&ghtgﬁatad' toinaélecontents. i1 asypichD adudtqnaske mm
about 1.25 tinmes, that of the gbout 0 uar,e ctoss sectjqn of. the
gastro tube. Ai r%gn@@iggﬂ%%yoaw-@g?ﬁﬁ%av&eﬂ@gB};@Emef’#%ﬁ&é"ed di st al
end 139, 10 143,thaiuckBE@Sout 80 8qiafdiin, aRBMBt Sf7the Bhshioaubdwith besinake S7 faces

| aryngeal inlet 50 when masking ring is fully in ted into gnat om cal
ai rway 22, trundasgsdol aboyt 30 terprshapsgs largo aé(ﬂ%ﬂﬂ‘nfga% -t ﬁ’éa'f‘ear yngeal

inl et anterior | yyaflidibiodinint Gn Whichhfe AP hibed fe!Ymid HAREmAP figkbeO!
gastro-tube 75. Each of the truncated distal ends 139, 142 is defined by

an el ongat e sl aranddhetgastietube bes aintemal diamewr of 10anmgthe iofalsross-sectign of uncat i on
‘ nag: . . : e e 0
of each ai rway gﬁwg,(m Aibeaty S 100'sGrt B, (BSut 1JPUEES thik i abbuitl Lh MBS

ring 55 unfol de Intern space stal tip of the truncated
di stal end appr 080 sqadre mm cross/seotidnenfitecgastrdimbe.post eri or and anterior sides

of the inflated tube,.o [ ' T uncation
est abl i shes taperi n}&a’)ﬁg%a]{}g’e{nigg&‘l@B?veeaggﬂ’e?g%er}gﬂ%gecgLe‘?%fg&gf_1t3rb educi ng
arcuat e extiont i ni2tthe opemstiato inher spdce 67, Sinee imnerspacecS7 faces lanpmgealdhley poi nt ed
end. The di stal eni ngs.,of air tu 125, -3k €. reason
of correspondi ngﬁgwgﬂbﬂﬁﬁw B?%%%g}éf drlﬂﬁca %é’ﬁ%lwgﬂ%?%y t ubes
Wi t hi n the spacedistalidnds 139)842 sq@amenitate with tieligtyogdal inletaateserlyoén eithaner space
57. The lateral hord of each .taper i urved fo.n h 2 rve of
each inner sidevi&fd °€‘§’etaﬂ'§n R g@ ?PWS.O?%O%B‘?% Y%S%P%Pﬁemg??t%y t ubes
125, 127 adj acendisthinénddi 1390041l ksydefinkd byedli déngadodatal triveptisredithrthincat ed
di stal ends 139, 14éqfrqe bg&ded bot h %o he OB@O%i te ‘?i des,, of pg@sst ro-tube
75 and to tie adiraximal edas ok fhedrgeanogof pach airway, fbe bring placent hRIPPEES A oy
tubes 125, 127 ayigwbdireFig! I Withslaskonid BS aufoldedBOf intomnlt @pace.57. andsherg a
hermetic seal ant . in side-by-side, adi acency to.the backin ortjon 122 of -
gastro-tube 75 f4igh Phé(}dPStt&lﬂcaé?ﬂj%{%? tenﬁ %P’E?%}%?%Yr’& .“’8}‘.9"6%&8? 02/ 24860
PCT/ GBOO 03874 _ﬂéterior and anterior sides of the inflated tube of masking ring 55. The
elongate slanted truncation establishes tapering of distal ends 139, each taper
20 being of reducing arcuate extent in the distal direction, terminating in a
distally pointed end. The distal openings of airway tubes 125, 127 are
elongate by reason of corresponding diagonally progressive truncations of the
airway tubes within the space, into inner space 57, throughout traverse of
inner space 57. The lateral border of each taper is curved to match the
25 curve of each inner sidewall of the masking ring.
The portions of the airway tubes 125, 127 adjacent the diagonally-cut
medial edges of tapered truncated distal ends 139, 142 are bonded both to the
opposite sides of gastro-tube 75 and to the adjacent inner sides of inflatable
masking ring 55. Airway tubes 125, 127 are lateraily and continuously
30 bonded, e.g. using a hermetic sealant, in side-by-side adjacency to the backing
portion 122 of gastro-tube 75 from the distal end to the proximal region 65 of



masking ring 55. It wll be noted that the bonds between the airway tubes
and the masking ring, and al so the bonds between the backin grtion 122
‘of gastroMOM@4eE and the distal and proxi mal ends of ER¥ H&g g ring,
are the equatorial plane of the masking ring, thus insuring that inner
.space 57 has the 5 desired concavity. It Il also be noted that, together,
the airway tubes and gastro tube conpletely cleése the anterior side of

i nner space 57. Thgs mtmfﬁ’iﬁo{e@@ﬁeb@fﬁsﬁ&c@ﬁt iRy forrrs%t 125, 127

and gastro- tube 75, as viewed In hus gener al is, in
effect, a roof o*hermashnsmmmalwﬂw bwdsmmmpmﬂ@ahaelﬁnaupgm B3f 139, 142

of the airway tub v f the
backi ng portion 1 &&Jegg?{gpg%ﬁﬁék‘eﬁf#g co %nﬁgegf@gfgrsialpg ? g‘fe 3
transverse width u]‘uaﬂoaellglmgoﬁﬁIeUnaslmngi’Jng,thﬁs igasing that iner space i?rhzisﬁ:er way
tubes 125, 127 in S LiNng. 53, i sub etran erse wi dth of
I nner space , 85?%&:) ng%\gtg.r %ﬁ&'ﬁhﬁﬁo bSHBF‘@Mdg%“%’n C PO éﬁa@g W thin
the masking ri ng.g&bbﬂb&%@ﬂ@@ﬁ&l&eﬂﬁaﬁiehmmtdfmf@am for a separate
backi ng plate, as typically ,used i rior arj _  device t he truncated
di stal ends 139, 142%%81’%"51?5&5@%1“ W%BWF??%?%?

flexibility of thgbamps, Vﬁm&%ﬂtﬁm% Abo tﬁdaegeh&hnssfohaé Qéflat 1@”@%&%&%{[ he

conbi ned | ateral dinension of ro-tube and air bes 125, 127 is

bet ween 3 and 3. 50‘@mm9tﬁpﬁe(§>?|"ﬁﬁ‘l"h?M@ﬂﬁﬁ@?ﬂ%&%é‘n%@Wﬁ%@ 125, 127

may be securgd t OfonRing m@kbyg&i&s%dema& & Jf'tﬁ%alﬁﬁg Bém%iii Sbdabthe 75 in
continuously bonded relafion, simlar to manner whi ch the portions of

the airway tubes @bt Theembined iatesaloaxtant onfeansyesss “]!Q@ of packing nertisint 138 nal
portions of the pgoy A%%'dx% 7?35@&5‘ abo%pt%ésl o5 197 ﬁf‘trﬁgﬁh?gmp’o@%' Qn 132

I ncl udes the gutter, scri be the respective arrway tu es 125,
127 may be in c onsubstersially yhehtrangeetse wisdtha tof Genet apack &7y thereby tcpvmnarand ate

limts of the gut r.
construction, suc osﬁé tﬁg%ﬁge‘gggaccorrp %&gﬂ%%u%nf %e& vé Catent 143
such as is slfown ¢limifatep thdnee8ifoha sapamtéﬁmskmgphanﬁrtbmlcallqaxsmm pridnatigh i s not
required to, prOV|de a h 6, sk 52 of
aj rway system 20 % %p@?éﬂemaéggﬁﬁtﬂcfgdgﬁ% gtgl ofgfrwf%?'fba?f 6{6;?%‘316 uch or
cover 149, the peasanpihﬁteako ety dlegibilidD ¢ flié4 BipRayP Gistén). 3 0 0. GBS dlustrated

embodiment, the combined lateral dimension of gastro-tube 75 and airway

tubes 125, 127 is between 3 and 3.5 cm.

20 Proximal to masking ring 55, airway tubes 125, 127 may be secured to

proximally extending portion 132 of gastro-tube 75 in continuously bonded
relation, similar to manner in which the portions of the airway tubes are
bonded to backing portion 122 or to longitudinal portions of the proximally
extending portion. If extending portion 132 includes the gutter, described

25 above, the respective airway tubes 125, 127 may be in continuously bonded
relation to the respective arcuate limits of the gutter or bonded medially to the
gutter. In either construction, such bonding may be accomplished by an
adhesive cement 143 such as is shown in Fig. 5. Such an adhesive cement
143 may, though is not required to, provide a hermetic seal.

30 As shown in Fig. 6, the mask 52 of airway system 20 may optionally
include a posterior inflatable pouch or cover 149, the peripheral edge of



which is continuously and hernetically bonded to the posterior surface of
masking ring 55 and the sections of gastro-tube 75 and gi &ﬁ% pes 125,

127 travWOI86% oxi mal regi on 65 of the masking ring}&%z eﬁg#zsed space
151 is thereby established between cover 149 and opposi ng posterior
surfaces of 5 masking ring 55, gastro-tub® 75 and airway tubes 125, 127. At.
| east one port 153, and preferably a plurality of circunferentially spaced

ports 153, are {hichas$ cotidubsslpanid herhetiéallylondpdsd diei postetior burfee @F maski ng
ring 55 encl osed by, cover

) 149, Each part 153 vides a fluld. flow path
bet ween the inte nﬁﬂmg%@i%%ﬁggaﬁﬁgﬁmwg%,ﬁgo t hat
inflation of theysRaidgsokimaPrebionbs U ieSfiask 3Gyl tADéncloséd §PabOT51GE Ccover
149 posteriorly relative to the opposed posterior, surfaces of masking ring

55, gastro-tube thsrehy stablished betwige sovep49 nd opppsing pasterins sprtaces Wl 149 nay
be separat el m{!?!a%@gbﬁﬁ% astfol 3 infek 294, N87! AQ12Q\GRE pbaCl €ases
t he pressuresyvm' t IC %ié%naskt%%gis %ﬁ%ﬂﬁag'tﬂ{e ed into sealin pengagement

. 9

around t he | aryn%lani preferablysa plurality tof sircwnferengplly spaced Pophdp3s areover 149
i s seal ed general] . t sﬁ:ﬂ‘fictd}ﬂnﬁ ; [ t ube
of . maski ng ring togg.{‘eékgﬂgp%é(l?gngfﬁg’d%ﬁeﬁorn 0 ecoverfq{lgg%ﬁssg}(e%%?gr) , and is
bonded to maski ngover i4P. SEachl poste] 53 pravddescaciinid flow-pathi beswedn the interjortofbes 126,

127. Thi s arrangenent preygent ossi bl e, bal ' . oxiamal portion
- of the cover V\heﬁ‘g??"ggng ﬁff‘%‘f%?os sP&ﬁedlgé(’Jrsér%%gH?%g&E8f'tli}gts{mel?égle ling. It
wi Il al so by not prbdideat concoimitani 4fflation 6fy poveal 149 posteriodyerelative andthehat t he
overal | unexpanded ex en% caver

of 49 i.s  such that LGk ef | at ed,
the cover conf or ARPOSFRRNISTIOF Sutipres of masking nngu"%f'&gséq%d'tgp@?ﬁean?m%%agg ring,
ai rway tubes andu®asizs) abeAlteshdtively) chRy 149 alagli tlegsepararlycinflatagje.ofInt he
cover. 25 Proximal to nasking ring 55, air t ubes 125, . 7 . be secured
to proxi mally eS¥RshgYsRy “bfiﬂ“g?g}?“%@ l?ﬂ’ea@?f\sl&%/msﬂﬁew‘%wPﬁ&g\?ﬁ?%gusl y
bonded rel ati ONging isNirgedlintoRedliAR Bf¥agtmenttoatid thedarpagetl inlee of the airway

tubes are bonded to_backing portion 122 or to Jongitydjnal portions of the
proxi mal |y 1®xt endi nE*“BE%@PbWPSthf‘E)&egl’kﬁ%gmﬁﬁrﬁ%dg siag"éi $‘"t‘?8'iaﬂ?ﬁl D8 gutter,

as described 30 gRQ¥fter $f1fe tPTTAUK ihIRate fibe Yf indklesg Ab55. 1 The pRXimdle in
~continuously bonded relation to,the rescﬁ)ect_i ve, arcyate [li gjét g}g@f t he
“gutter or bondedPerign &f cover janepseinwardly, ap %@%@F%’&BW‘%IP@ £95%Y4

adjacent the sides of airway tubes 126, 127. This arrangement prevents
possible ballooning of the proximal portion of the cover when it is inflated,

20 and contributes to better sealing. It will also be noted that cover 149 is
typically elastomeric, and that the overall unexpanded extent of cover 149 is
such that, when it is deflated, the cover conforms closely to the adjacent
surfaces of the masking ring, airway tubes and gastro tube, without any
folding or creasing of the cover.

25 Proximal to masking ring 55, airway tubes 125, 127 may be secured to
proximally extending portion 132 of gastro-tube 75 in continuously bonded
relation, similar to manner in which the portions of the airway tubes are
bonded to backing portion 122 or to longitudinal portions of the proximally
extending portion. If extending portion 132 includes a gutter, as described

30 above, the respective airway tubes 125, 127 may be in continuously bonded

relation to the respective arcuate limits of the gutter or bonded medially to the



17 gutter. In either construction, such bonding may be acconplished by an
adhesi ve cgpen }2‘8&43 such as is shown in Fi g. 5. Al ternaptygbiosse two

ai rway tubes an gastro tube may be extruded or nolded as a single unit.
The portions of airway tubes 125, 127 extendi ng:proxi mally from 5 masking
ring 55 are generally parallel to each otlfer as they curve away from to
the equatorial first plane 67 of sealing ring 55 to exit fromthe nouth of
the patient, andguter nilmaitkeradonstagtien tsuste bprding mal beruieomplﬁhémhy aﬁf regi on

65. Alternati eI t he f air t.u 25 127

proxi mal |y flr\'c/)m %‘%f d?@gmﬁ)a o% tif'@! %{ ‘AIE?B??H tg 9/| a a

fitment (not 10 Sdiﬁﬁ?hhe@ﬁﬁcﬁéa@@dﬁlbe %b@maéd&ﬂﬁoldﬁfwa@iﬁgm&ﬂitcate- with a

single tube proxina thereof n ei tE‘ﬁ%Fsae¥ent73 t he proxi nal (s) of the
t p

airway tubes may be ri??é%‘l”éd%?}f‘%’n holZpperuings prexignally &eond
enbodi Mment ofs { NemldPighil!saie §lactdlp pARITS cdchl el BEHED Bur T Rorh N whi Ch

the lip portion is at edto acking portion of th 15 gastro tube

illustrated in Fi fgéheegsatm#lcﬁagmlaﬂsﬁ pyealing ringiSde exif fompherneh ofthhavi ng a
tho addi 11 on of  JuRF e iemiite b et ol PAETXOEA! SOGRAEE 0 0"
tube 77a has a paNtemfthﬂaI theaortinn g gy taigs 434, 35127pext¢n‘hﬁg pmsimlly hi nges
92, 95 extendin nait.udi.na the b ectlo di stal end
80a. 20 Lateral % 3%3% kg%‘g}'}g?‘ﬂé %X{’QE dtoé' gra Efxtm?nﬂ]g} text end

t hrough nost10 buﬁmwml, ateknallpfoﬁﬂﬁ padntalmﬂmommteoﬁnthlq)smretmé\ 77a,
bortion- Nodi al HiriEel §5eor SR evit sty spol e s SRR ¢ hr ough
nost, but not al Ibbeoeﬁneb{eef td’%ﬂuhhngiﬂphﬁkﬁe?& of :CI p77aI simlarly |eaving an
uncut portion as base of t urface.o e lip partign

Longi tudinal Iy of gadt F‘E’f”{“gﬁ’é‘g?‘gﬁ‘eml %ﬁ ¢ dip Bgstion Htg'f Cafas ?ﬁ@@s""g?ﬁ‘e 90, 92,

95 extend proxi Mahinterd rnowmmehaﬁytp%ﬁﬁaaqmmg&so aie bactaagqso&toalofemei 80a of
gastro-tube 75a. has sonewhat_ greater

Typi ion tube 77a
wal |t hi cknéss th%ﬁmﬁﬁb‘g% ﬁ ‘giiﬁPBBF'tllodhmthéﬁ {ads ’ﬁr@ﬁﬁ éﬁé?rf“glél?%cussed
embodi ment ; and |Ha9m§§%ﬁtﬁ&pﬂﬁim%igs?l: tgﬁd@'t@ﬂﬁére@ﬂesaﬂx@wcf&%n&'}ﬂm%é] 30 are

typically made as a ContinUOUS ex Lateral hinges 87, 90 are

symetrical |y di spgsthe additiongfouflixeasi 4ashaym mest ole 2 HeT iEBItem 337 4
tube 77a has a pair of lateral hinges 87, 90 and a pair of medial hinges 92, 95

extending longitudinally in the proximal direction from distal end 80a.
20 Latera] hinges 87, 90 are defined by grooves or cuts that extend through most,
but not all, of the radial thickness of lip portion 772, thus leaving an uncut

portion on the base of the inner surface of the lip portion. Medial hinges 92, -
95 are defined by grooves that extend through most, but not all, of the radial
thickness of lip77a, similarly leaving an uncut portion as base of the outer
25 surface of the lip portion. Longitudinally of gastro tube 75a, lateral and
medial hinges 87, 90, 92, 95 extend proximally from the acute angle edges at
the distal end 80a of gastro-tube 75a. Typically lip portion tube 77a has a
somewhat greater wall thickness than does the lip portion 77 of the previously
discussed embodiment; and lip portion 77a with its hinges 87, 90, 92 and 95
30 are typically made as a continuous extrusion.
Lateral hinges 87, 90 are symmetrically disposed on opposite sides of



18 lip portion 77a, i.e.,on opposite sides of nedial second plane 70a Each
| at er al ‘ph%f‘“ 7, 90 is also contained in equatorial ficyidpofbasfee 70a. As
shown, eac ateral hinge 87, 90 is also |located approxinately in a first
pl ane 70a, at least at the distal end of gastro tube 75. Dependi ng on
their length, the proximal 5 portions ofl&ach hinge may be inclined
posteriorly relative to first plane 70a. Medial (md-line) hinges 92, 95
are symmetri cal | ip ghrgroEiagi.egp apposite sides oflmediad pecandiplant 7@aEach lateyal porti on

77a, on opposite.sid f. u dad. first . ne. 7 a Lreu rentially
m dway, between ee$7gtl98 ?%‘g%g(;%.qu%ﬂal%ﬁqnf@&h?%g%b J%lg S

cl osel y adj acentlaweralithges8TcO0id apdodoeatdd/approkinately irss fifsO plane 70ap at ledst | | p
portion 77a accordj ngly, effective i ses foup equally sized .arcuate
sections joi ned %3]!‘7 &f%‘lr%ﬂd rﬁs%hg(’ﬁlgghi 8’&’3@7‘,’“ g’ﬁ“qgigﬂ"é%e PRKIA i ng of
1270 e T1Iat L Oned Gona ob Chimn LB b 18 aahaes o pryPEt na apart of
the arcuate se’ctionéﬁffﬁﬂt(ﬁ‘é&ﬁ'i‘%ﬁﬂ’&ﬁ #gr?sa?g%f%mf'ﬁ@c l@sdﬁ@efqd\fgjaf%‘tlt‘gteral and
medi al hinges 87the %6} afPbottdmn oﬁﬁp?hﬁi@ﬂ 17, bh Brpéﬁe silbabf E@aton'ﬁi fitst eni ng of

lip portion 77a causes wi dening of the lateral-facing angles of |ateral

hi nges 87, 90, aMapeoflatapd cispnmierentially midway Setveen latera) hinges B, %n Fiagky of

medi al hi nges 92y lﬁ?é?: ' | A et inle@ihl ebonEAHRESTa AR Cldson of the
| at eral - faci ng 5%“519%‘5 0 Iega)?g?gl%rllry:gag‘!sa%%, 90, "and %f thea' ant er isorl y and

20 posterid0l y fssetionpfdipglogiondi7a aecordingin eHepsively sompises fur sgually sizek edges of
the grooves of l; i | A1 WeaPeB bh iy t h each ot her.
It will be apprgergtlf\agt%g tﬁi\%‘xﬁ%&?e@gﬁ%%dggﬁénhé Il ﬁgbe’sﬁfs% 90, 92, 95 are
positioned on the iHafteningnef Lpitpertionu?faafiom Ge partigllp xpangded Tppdition

respectively, at, gﬁmo' n i [ endi l:l. POk 4 i 7a is
flattened. Accorlcllllhng Y, inrr%%f qgfmg@ t%%@e%ﬂgggmgﬁ% ﬁé&c‘)lg'si%é%%e%n of lip
portion 77a requpivetthgt apatt lofitthecarcuate sestiomsoafahe lip phrtion poit| the raspecking er al and

medi al hi nges 87,. 90, 92 SN eqfogce . r | r.ede. 045 | e lateral
and nedi al qﬁi ngelgte??,angdt,‘edgeg,hmgfgcsﬁsbgugé’t%srcﬁtalsaﬁ%?‘;gnllggﬁsfé‘t ﬁ%ne‘;ﬁﬁg?’ required
to flex the fullfatehingrddip potidn Tlascaoses Wwidgniyg of therlaterdbfdoingvangles bfie hi nges,
t he hi nges reducg, the.radipal,force.required 30.to fl N rtion 77a -
fromthe partial ﬁ?‘%iﬁﬁﬁﬁgg ?d:’)a#zgf n wrfngcﬁnfli'%ﬁgn&lh{ fagg'ﬁr aF§§°¥n Fi gs.
12 and 13. Si m | mediyl, hihdes 92095 eExppaapding e lipgpoktixgit 17ia eatisep rddudtion of the
lateral-facing angles of lateral hinges 87, 90, and of the anteriorly and

20 - posteriorly facing angles of medial hinges 92, 95, bringing the edges of the
grooves of the respective hinges into juxtaposition with each other. It will be
appreciated that lateral and medial hinges 87, 90, 92, 95 are positioned on the
inner and outer surfaces of lip portion 77a, respectively, at the points of
maximum bending when lip portion 77a is flattened. Accordingly, most of

25 the flexing of the cross section of lip portion 77a required to flatten it is
accomplished by flexing lateral and medial hinges 87, 90, 92, 95.

Since the force required to flex the lateral and medial hinges 87, 90, 92,
95 is substantially less than that required to flex the full-thickness portions of
lip portion 77a between the hinges, the hinges reduce the radial force required

30 to flatten lip portion 77a from the partially expanded to flattened conditions
illustrated in Figs. 12 and 13. Similarly, the force required to restore lip



WO 01/ 24860 PCTI GBOO103874 19 portion 77a to the partially expanded from
the flatten conditions, illustrated in Figs. 12 and 1 | reduced.
Accor di ngl y%ﬂl%@g 87, 90, 92, 95 offer |ow resistance }Mgﬁén

t hereby causing the lateral~facing walls of gastro- tube 75 to fold or
flatten on either side, and |lip portion 74® may have a 5 thicker wall

t hi ckness as conpared to lip portion 77 shown, e. g. , in Figs. 7 and 9,

Wi th substantial | yportivn Zane the@aniallpanded ffdnihe PRIt aditnRaNGARdd Wen
lip portion 77a is iFn |Eé&g+‘5y expanded confi guration, the gﬂéacent si de
edges of each hi ng® *3%% » Gt e reduesds Agesdinglyshinges 850570, 93 9570ker when
ful'ly expanded, vmwrssmﬁcamaheﬁww@oysmng%@ﬁfe 621 QMﬁlQBJf from 10

externally applied rt))ressure, e.rfg., pressure Tromthe i nflate ube of
masking ring 55, 24b& 19 fold 9e flattemoneithen sidsy and tlipportiorn 7 Bomey heveus t ube

wi t hout any | NQGK;akafy e AL . l,0s.. 10 and., it will
be seen that 'Ita he qgﬁcgﬂﬁﬂetﬁg%g%a%bp %rgﬁg%ir?ﬁ ﬁgﬁ‘aﬂgﬂgﬁ“‘g%ﬁo ‘P#ﬁ%" 75a is
cut perpendi cul ar tandhwith subsantially dlie saine résisemcatodlattening mdteggandinghi n t he

distally into inner e PO i Ry xSl boo Pl e amiseeit di ot a
end of backing porsidedgs2¥ gachthingiabit each dther. ToRIpRIVideAlip portibh @740 i ous| y
di scussed enbodi r’r%ﬁ t he g‘gri herQIs of, ii@}e[?ortion tu%e 77? i s bonded to
the distal and pr S SrPandet, i sp Gy, e reststanes & callapse fromygi on 62
of masking rildg 5exteMally pplizd presiRe, H.E1 Fikss@iRtirddh tel IRARA! fub®Bf MASking e
exterior periphery. of..the 9\#4’?%0 ortion tube preferably is continuous so as

to insure a hernet8 42y W P &vouts have i Were A coRsinupys tabrawithqut amabl e t ube
of masking ring Shingddis may be provided in a nunber of ways, e.g.,
addi ti onal adhesive r’rﬁ}/ be deposited in 25 the groove of the lateral hinges
adj acent the distal endih BRHquRE refgrengep %d@sﬁn%nﬂy it willhbseen thatghe short of
the distal end. PiatemdtbackidiEpdi@in B of SadtduedBe; c%ﬁ&qt, i freme
di stal end, a_short, V-shaped ﬁgra%oye rraf ge pr ovﬁgeﬁ 0 C%Eehc?lﬁgo eof lip
portion 77a th al AYsREte thherand saminatss within the dpwkari inwer kpece FA L maskinges. 30
Al t hough support pghtgs, . b stHIQI o I SEY |
enbodi ment, nay be gnpl_ o?éb& va% t aﬁﬁi%ﬁtgxgdé %t%ﬂ}g%t%t"%%s?tqg%g#?ggwhae

telescopic joint with the distal end of backing portion 122, to which it is

sealed. As in the previously discussed embodiment, the periphery of lip
portion tube 77a is bonded to the distal and proximal sides of crotch portion
20 82 of distal region 62 of masking ring 55.

At the extreme distal end of lip portion 774, the exterior periphery of the
lip portion tube preferably is continuous so as to insure a hermetic seal with
the adjacent portion of the inflatable tube of masking ring 55. This may be
provided in a number of ways, e.g., additional adhesive may be deposited in

25 - the groove of the lateral hinges adjacent the distal end, or the lateral hinges
may terminate just short of the distal end. Preferably, the latter is the case
and, at the extreme distal end, a short V-shaped groove may be provided on
the inside of lip portion 77a in alignment with each of the respective lateral
hinges.

30 Although support plugs, such as plugs 85 in the first described
embodiment, may be employed with a hinged lip portion tube 77a, the
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typi cal | ywipdipggepuch pl ugs unnecessary. Operation | n UBET/GBIB/03874

i nflation/deflation device attached to tube 72. is actuated to withdraw
air frommasking ring 55 sufficient fully.to deflate it prior to 5

I nsertion of the mask through the rmuth%? the patient. Such air w thdrawal.

al so defl ates cover.149 to coll apse,if_ont.o.;he posterior surfaces of
gastro-tube 75,2 W&B@g“?ﬂgfmﬁ&ﬁ%cﬂﬁsﬂ B SUCR RPES BOREEESFAY) and 8)

and air is also gy awn from di stal support plugs 85, resulting in their
col | apse (Fig. 2%. Cip portigon 77 has a relatively | ower resistance to

flexure, e.g., due tlB ysecan inflatiqwydeflation devigecatiached to tpbs,fhisactuated passage.
through distal rggh@Bwbar bm kAktiAg %E%ﬁ@ifh@i&ﬁtglgﬁy%%éﬂ%& rtiaxxm,lrié, and/ or

because it includes hinges. Wen masking rin Ts deflated, lip portion

77 of gastr & t ubinsertion ef the mask theeughi the meutheofithe patient. Suchair withdawad7 of

e skt ng r1 s ERERES LA La) YR i o P Shuetit RO Ao 68 1O0 (-
part of lip portVi)rairWiyutbe.sgbﬁtﬂbl’mdbaaskﬁxgﬂ'hlséﬁtiFlgs.laandss)LandmiriahMSt cl osed

el uai ng |1 p. poPiaRwE ol Bt phgess, ol e MBI LD 7.

shape by using the fldppbrnign 77 hed a rklmively devekriresistinte toHkixere! e.gSdueltd jt293, t he
entire discjosure.of i,ch is here i pcor por at.ed t ef.erence,., 2Q The
SUbst ant i ot 1 il ickonss, IRt F HeRRhe inetl ) chrERE % o s rur 1

def | ated, is pashfigableieflatatild rmasiingt ting 6} ahd/of bedaasep@tt inehidesabithgesdy bei ng

pressed agai nst rd and soft_pal ates, 25, 27 it is shed i nward, may be
gui ded distal |y PXpeR fias ’eﬁ'im%a%?o ‘étdsh?}ﬁ‘bilptpﬂ&‘%??t?éﬁ?%‘f"‘ﬁg? .ls(g'f’ttﬁ?ﬁérynx 30.

Def | at ed maski ngin the gqiforfal! fiksh Plane BY OF sndskihg@ ring 155 prodreRivelyowinds @9 opposi te
25 laryngeal inlet 50 w t(;mout col lidi Wi th anterior _sfruyct uressgiuch as
the posterior sopensistal spd 8¢,cA8 gaesllt Whendnasking ring Sp ds deflated, opeRdistal yt enoi ds.

Further digcl osehdegoadndithsdntipsis girt defip périen 77 MRS Yibe T8N redBmbles 2UIh
anatom cal airway 22 may he ag y reference ,ho prevj ously ingorporated
U.S. Patent 5, 638 orzalmogt eloged; ?bemﬂ?@c%i;ﬁ%raé igpstiggedcin Kigso?jand il opy

i ncor por at ed by MaGkike g OS5 SnclBEiaX R bbiof X178 ¢l iphierdBly t delted 320 #Nd

preferably backing portion: 122, ) . .
predetermined shape by using the forming. tool dlsclosed in U.S. Patent

5,711,293, the entire disclosure of which is hereby incorporated by reference.
20 The subsfahtially flattened mask which results when airway device 20 is
fully deflated, is passed easily through the mouth_of the patient and, by being
pressed against hard and soft palates 25, 27 as it is pushed inward, may be
guided distally by the soft palate onto the posterior wall of pharynx 30.
Deflated masking ring 55 further .enters into,_ its correct position opposite
25 laryngeal inlet 50 without colliding with anterior structures such as the
posterior surface of the tongue, the epiglottis 45, or the arytenoids. Further
disclosure of insertion of deflated airway system 20 through anatomical
airway 22 may be had by reference to previously incorporated U.S. Patent
5,632,271, the entire disclosure of which also is hereby incorporated by
30 reference. '

Proximally extending portion 132, and preferably backing portion 122,



WO 01/ 24860 PCTf GB00/ 03874 21 have together.,; sufficient wall thickness
to provide ﬁfﬂﬁ&?sts@r resistance to flexure than maski ngr&@o@o’i 41 NE
rn bl'es B

relative sti €ss of these portions of gastro-tube 75 ena acki ng
portion 122 and proximally extending portion 132 to pilot or guide the
substantially flattened flexible lip of didtal region 62 5 (resulting from
a deflated condition of masking ring 55) to snoothly ride or track

post eri or contour shawé togethet snffizientamelll phizknyesx t& Previvd 4 @remtes vesstartatiot he

defl ated mask or rgng i ositg.ioned with its distal en ocated i diately
above, and prefera%ﬁxgma%ﬁ‘i)ﬂ%f‘g Eﬂﬁég‘s%h‘? ﬁ%‘f@?%“é’éi‘%ﬁhﬁ W%‘ég’gghagus
37, su?:h t hat lthegarmemes@ammfbaémwm:fmgnﬁmmlyimaﬂngp?ﬁioﬁdj acent
to 10 laryngeal ipnlet 50, as,.shown in Fi 1. Lip.poLtion 77 Of
gastro-tube 75 andﬁ ' PEF! o 8Jiie e@?"%ﬁ“mﬁ‘&gﬂ%ﬁlﬁ&’%&?ﬁ“étals‘{ﬁﬁPPé?entIy _
flexible to abl ow @hlght Gomd defRRALBAiB6N HChhREg 3 53 6lsmbathly dRQPrON 62 in
nmedi al second plane 70 when the masking ring is fully deflated, as shown

in Fig. 8 Wien tHeackReRerng contagrs 96 thethrat and phatynk 39 andrte agius et bad 15
Ot o o o G288 ek YR DALY 380K 080 Ao Bl

extendi ng portion 132 extends & to the extent
with soft pal ate Zpoveaparf prefprablyrabnitinguppénsphingterakreging 42 »f ossophagus 37,
substantially full it N ACI IEF f trar is: nt, it
typically stops Ss%lﬂ&m’(":tﬁere‘mhng?ﬂg?ilafﬁg ﬁ%ﬂgeslest%‘,%rﬁa%gcfkgr%faglrag{ng%%i stal to
the soft pal dPe, tlimysgeabifleps; as shoimdn Rigshl passage of  tubes into the gastro

tube. The region of ro-1 { dj nt, hard pal at e 25 .ext.en

upwardly and posteri ogfpsyﬁc @yﬁoggg%okﬁ:lgfsﬁ%z&f%gg? Ogl?&aﬁhf’ﬁgf’ggie

conbi ned arr angenend sufficiertly fléxibleao tlldve anferibl and pdsterioh deflketion of dishe pal at e.

Al rway tubes 125, 127 e s ed i nwar of .the sides of_ th hr.oat at

the level of the i%@?%@r’ﬂ%ﬁ sg@@ﬂﬁﬁc%@&m%mgg%&h&g?@qdm| y to

avoi d damage to t e showigindiig. /8¢ rWheh théamabiing fint)ss i¢ defldwdd, BR\woRt@listhenqut t er
for an introduction tool

descri bed hergi n ahov may form_the receptjo
(not shown) (5 rel°§?¥sj§ﬁ§esf\§?§?ﬁ°tﬂﬁﬁﬂ?ﬁﬁmt}}ﬁ9é?g$' having a distal end
adapted for inserti ongfoxihil§aseading poRRnCIBN ERéhdsy/pro@imalli? @ RleCax@n€ofeCti ON
of the | ongitudi nahl?p?bﬁl?? of the gutter. The distal end of 30 the
i ntroduction tool 4Rpe _at“ﬁ%i‘”“hd‘é‘g?%e?Bﬁnﬁmﬁléwfk’é?éw&fb%@@%ﬁf to
gastro-tube 75 at shbtnfAif! @l 159t thelilGsdd Wl '1f 2 baRer i0 ple@dt Gt {ypRRallye0! and
stops short, i.e., distal, of the teeth, and preferaly distal to the soft palate, thus
20 permitting nasal passage of tubes into the gastro tube. The region of

gastro-tube 75 adjacent hard palate 25 extends upwardly and posteriorly
beyond airway tubes 125, 127 such that the combined arrangement of the
three tubes fills into the dome of the palate. Airway tubes 125, 127 are spaced
inwardly of the sides of the throat at the level of the immer borders of the

25 mandibular bones posteriorly to avoid damage to the lingual nerves.
Gastro-tube 75, if having the gutter described herein above, may form
the reception for an introduction tool (not shown) of relatively rigid tubular
material having a distal end adapted for insertional guidance in the concavity
of the arcuate section of the longitudinal bend of the gutter. The distal end of
30 the introduction tool is further adapted for removably keyed engagement to
gastro-tube 75 at the distal end of the gutter. The introduction tool and



WO 01/ 24860 PCT/ GB00/ 03874 22 |aryngeal -mask airway system 20 nmay both be
included_in a kit. The introduction. tool includes a C#l%’%&ﬁ’oofoiﬁid hol | ow
tube w tWoaMGfﬁ‘&i ng handl e which may be inserted into e gastro-tube 75 -
at proximal region 65 of masking ring 55, for purposes of facilitating
insertion of the masking ring into 5 th&2patient. Also, the introduction .
tool may, if required, act as a guide for insertion of a tube into or

t hr ough gast r o- fanyrgealsmask airwex systeire20 may botbl be includedlinai kit. st onach cont ent s.
When masking ring 55 is,.correctly. i tioned, . distal d 80 of.,. gastro-tube
75 contacts the uppil?e %gé(g"ﬁh3@%’8¥m§%§?sﬁcﬁ%€eg@dﬁﬂ@vtlﬁge‘ﬁ'glf%Ewgﬁ‘g 10 by the
user as a resi shaiilewhioh mag de inseredihtorths gdstrg-tubier RS ab prokiniad repiohagsihofgus 37.
Masking ring 55 is.then ipflated with sufficient ai by .infl at,i on device
75t 0% obt ai n HASKE Ry 5. farPuresed of BeRiiaton e oot e BB B, | per

di scl osure of  tHecpaligin eAlss)f the dtddudivntGolmays iif gqlirél) abCasBYuide fdpad by
reference to previously incorporated U S. Patent 5,241,6956. 15 Inflation
of masking ri nginertign ofia whe nto, 9r thronghygasto-fube 5y &1 examples Meorderdpi ent up to
pressure of appum dshah%ofensm of water, causes expansion of distal
region 62 enabling it to adapt to hypopharynx 32 and upper sphincteral

regi on 42 of oesoph¥yes magskingnringt 3%nds sorre@lyk positionedq dstal Ando8Q pfses t he
gas or fluid syppli i ' R e E t hr ough
ports 153 20 in#o erﬁko?e)c slif%gctg& ?@ﬁ&%@h‘l@%gbﬁgaﬁn{?aﬁi%&o'é‘:fc&g/ver 149,
as shown i 0 Fi gby the usengsiagesiviance fo inearéon afagasking ring |55 ynte aesopbagundagenent

bet ween t he cov J i ' r '_gﬂaﬂh . IhhSs.has the
advant age of di garsiﬁﬁgﬂhggs lﬁﬁgégﬁfgae‘@gln y cg?/ngrgut. e sur¥g%'glcg?b"tstﬁe

post eri or pharynbela seal dgainstitheilaryngg-pharyageah periméter. Fimthéradisclesfuleatfi on  of
cover 149 urges ' e 0Q..55. an } or | _ th ski.ng ring

. agai nst the tisg{uzgg'g'h&?(% |1rtllg§'lngr&)}%gdé' I“%{%I%gt&l%o&ﬁﬁibg elfed &Rt he

seal i ng engagenprevicnsly iweorporansilU. SgPatent §,28593,d the ti ssue surroundi ng

| aryngeal inlet 50,, thereby reduci.n eakage bet n_such tissue .and the
masking ri !1% Anter‘“%ﬁamp ?% a‘ﬁ?f'ﬁ ﬂ?é?gsagﬁrctgeg'gbeq%ﬁ%f %l“l”fﬁn?dl lﬁlso E’g IS
normal |y wi der p&int ipto priessuter frupprxisately §0 amcel watryeamsestdxpamsipged’ of
il gee e AP PRtz paing X o ddpt 10 1§ophin 5y 2R Shplt dphficlefn 4° V1 N

bilaterally bor

region 42 of oesophagus 37. Inflation of masking ring 55 also causes the gas
or fluid supplied to the interior of masking ring 55 to flow through ports 153
20 into enclosed space 151 resulting in inflation of cover 149, as shown in Fig. 4.
Inflation of cover 149 initially causes engagement b¢Meen the cover and the
posterior surface of pharynx 30. This has the advantage of distributing
pressure evenly over the surface of the posterior pliaryngeal wall,minimizing
trauma risk. Further inflation of cover 149 urges mésking ring 55 anteriorly
25 to press the masking ring against the tissue surrounding laryngeal inlet 50.
This tightens the séaling engagement between masking ring 55 and the tissue
surrounding laryngeal inlet 50, thereby reducing leakage between such tissue

and the masking ring. -
Anteriorly facing inner space 57 of masking ring 55 is normally wider
30 . thanthe transvefse distance between the edges of léryngeal inlet 50 as defined
by the so-called aryepiglottic folds which bilaterally border the laryngeal



W01/ 24860 PCT/ GBOO/ 03874 23 inl et, thus en sraraging a sealing contact
bet ween' =t I or cushion and the pharyngeal tissue i as the
tissues borg'g’r l’ﬁ‘&% he laryngeal inlet. Masking ring 55 ?s tﬁﬁ@akw
functionally a pharyngo-laryngeal mask airway form ng an end-to-end seal
against larynx 47. |If the mask is one in @ich soft 5 and yielding ridges,
as previously discussed, are bilaterally disposed on the anteriorly-facing
distal region 62 dGhletytssicfiburaging axealirighR8fct betlgR R ey ngSeH dustiiby andota@t our ed
to fill the anatom,cal ooves kno as_the riformfossae to, .increase
the sealing efficg‘gchme%mg‘sr\vﬁ% a_SSt.helt‘?s‘ggn'ﬁ’ i Sdﬁg_ arugeal dulet, o5
previously di scusskkinghng 88l is Rause funk@ally Of phvigolayhgeal mask Eaape 10
further increased by the optional wedge-shaped crescent in sealing contact

with the anterior femirgarendfto-sndisakagaingl lpxynx AZ Ifithe.magk is engdn which seft t he
. ! o © . . . e
Tl Pt b Ay P SIS A e BRRL RGBSl 0 (00

75 in laterally adjacency to a al rway tubes

portion of gastr o anigtierly-fasing dispal eieiont62 df masking ting &, ithnse dilges et syitebdef | ni ng a
stop to prevent epi [ 54.0f : | | (rfkﬁf ]

communi cati on bet \%ggtlﬁ@g{i rtéwaﬁ?/l ?‘gbagétgwﬁoﬁg# %{r?gml Aaspé}g ad@nog& E‘b Thi s
stop is provided ligcreasethe sealing effinacyfof trasking riegn$5v dn semclerabaliments; agdin on  of
gastro-tube 75, lying W thin inner.space 57 enc+jlo ed. by .maskin i ng 55,
into a roughly peé? Pg?v“%“%@r@&‘?’s%&sﬁsps@ oeheay Oﬁ#&y%%p%pé& faces
anteriorly thos f doeder imnasa by chel optiond) tveedlpe-ghapld tlescentejw srhliig tantad¢b. Thi S
creates adequate spac osterior t gl gttis 45 for S e qf. gases
bi I at eral |y, such Hdne guEer ssies ph sybytetially the pagsis] poe halk AE QY mesking’ ¢
divided into two singeans adjacent to gastro-tube 75. The
anteriorly-pinched shﬁge I n cross section of g,astro-tu hus conbi nes

1 be 75 ¢t
25 with the wider trafRWIOHSASds SHRRPESd ALK, i wﬁgg%oztvbe.%én.lat? sk or

cushion) to perm tadpetRey & Middefivebh SiRwaAARIbECTIFU NI T atHeGdrtRat oFRasrd dige ai I way
tubes 125, 127 and trachea 35, while simultaneously preventing obstruction
to such gas!?| ow76preissityip dhe quicrier dirgctipn defining ptopiogusvegt iglettis 45 el pands
di stal region 62, tﬁ@?&ﬁl&ﬁt'fﬁﬂnHﬂeﬁéﬂé%{ﬂoﬁiﬁlni&ﬁgpﬁméﬂ)m; fup& f2satt ened
distal end 80 of qas ro-tube 75 and opening lip portion 77, including
distal end 80 to tiR% aed lasypgeddnlat Q. dhisystemis provided by the formation of the

transverse diameter section of gastro-tube 75, lying within inner space 57

enclosed by masking ring 55, into a roughly pear or tear-drop shape whose
20 pointed end or apex faces anteriorly thus faces toward and in contact with the
epiglottis 45. This creates adequate space posterior to epiglottis 45 for
passage of gases bilaterally, such that gases passing to and from the trachea
35 are divided into two streams adjacent to gastro-tube 75. The
anteriorly-pinched shape in cross section of gastro-tube 75 thus combines
25 with the wider transverse diameter masking ring 55 (i.e., mask or
cushion) to permit adequate and free gas communication between the airway
tubes 125, 127 and trachea 35, while simultaneously preventing obstruction to

such gas flow by epiglottis 45,
Inflation of masking ring 55 expands distal region 62, resulting in
30 bilateral compression of the flattened distal end 80 of gastro-tube 75 and
opening lip portion 77, including distal end 80 to the extent permitted by the



WO 01/ 24860 PCT/ GB00/ 03874 24 anatony abutting the distal end. The
flexible_material/thin wall thickness of [|ip portion Lpges
i 11 ust r al¥QPLAPO igs. 12 to 13, operates under the inf\ygul’é%%hgm%;’ pneumatic
pressure when air or other fluid is punped into the closed masking ring to
cause distal end 80 of gastro-tube 75 té*becone less 5 flattened and nore-
nearly circular. Typically, distal end 80 forns an end-to-end junction with
upper esophageaatamhitutingtheldistalidnds, Thhfexiblefmagerialttimwalh thicknegsaf end 80
when mask 55 ig infl at rﬁﬁ . L gRi.fi tyaext ent N, openi ng and
cl osing of the ﬁg %“r?gt@g.m eéegi‘ﬁ"gt%gtg%lmc% 'rléseéiﬁoggggggﬁfl%ntga di st al
end 80 causes t inflaerik® of piewiflaticoprésme wienasdsomnethanfiid a8 punpedonwhthy ci rcul ar
cross-section; however,. this is resiste y.the junction between the

di stal end and pﬁ%".ﬁs’ﬁﬁhﬁ‘@t’@gm ‘ﬁﬁﬁé@%‘ﬁ,maﬁﬁﬁf%%‘;ﬁ%‘g%% %)beﬁﬂré‘ﬁmgesés when t he
patient redurgi fiixtensd &id ex8mbaly cidchlagi nul t aneously permits distal end 80 to
open, permtting discharge fromthe. oesophagys to, flow into the gastro
tube. 15 The junct@ﬁmvﬁ_@?mé@w?cﬁt@t forms eii“gsgq JECHEM VIS VB dli st al
region 62 of magkhdagallsphisictaOd(R | Pithsthe ¥oriibratios BPdistl @i S0LFHeh WedsR

communi cation between {he oesgphagus 37 and |nner space 57, e.g., |eakage
of contents frof? isipllatedasyteapignificant sxtent depgadienopegingapd clopipg Pl ®pace 57.

The si de- by-si depms&ea.cem%m{ermsﬁ‘h@-sﬁwgf flztteRE dfdtal WY 88 RRSs dde. 127 20

prevents kinking of the dral nage ahd. al rway tubes when they bend around the

curved spatle of enst Hhtedendite. asyuret ant ovshpr 1pughly ciielarsgrosssastivg: hewsvetles
| ncreased flexififd il )ésxgtfedtkpeth@g%éﬂoﬁ'@'twé%hrt\‘ﬁ?)ﬁiétzﬂbénﬁgmﬁzt'ﬁe sﬁaﬁiﬁc £ that the
p ot

device 1is not easily displace romits sealing: engagenent h with the
oesophagus 37 Hnwevearwhen splingtor 40capenieastvetien thel pakient regurgitates of wemit, t he parts

of the device 2 &ER nesnat | 83; R} gf“ Lrway tubes

125, 127 all owsﬁa‘%%?e ug%ahdﬁlg%%flgv(}l uthgtgg Oe(%%rg" s-:gté I%&%%@# whi |l e

;tSi Il ret ?i n: ngosqpmguml : 4ﬂolsaeintoethe:wtro-t\ibc:A_N. After positioning ma_slki {19 ring
opposi aryng | : . rein above.. vent.l ating

appar at us 6 is ac §%§$h§%%§$§%§%h&ggg%ﬁo\‘}?tgeef”sg%gsﬁ%srf 10'(jas to.

trachea 35 thro62lef maskiag ringbsS alk@ provids.a Sep shrah fobstostsnemdrmaricatibn pr oxi nal

ends 144, 147 tg vent,il ati ng. apparatus 156 g,eé.g].,-_fegka%eofcontentsfmm

the oesophagus 37 into trachea 35, via inner space 57.

etween the oesophégus 37 and inner space S

The side-by-side adjacency of gastro-tube 75 and airway tubes 125, 127
20 prevents kinking of the drainage and airway tubes v;hen they bend around the
curved space of oropharynx. Additionally, airway system 20 provides
increased flexibility of the artificial airway tubing 125, 127 so that the device
is not easily displaced from its sealing engagement both with the oesophagus
37 and larynx 47 by accidental pulling -or twisting of the parts of the device
25 external to the patient. Use of a pair of the airway tubes 125, 127 allows a
reduced individual tube cross-section diameter while still retaining equal or

better gas flow.
After positioning masking ring 55 opposite laryngeal inlet 50 as
described herein above, ventilating apparatus 156 is actuated, as needed, to
30 provide anesthesia gas to trachea 35 through airway ﬁl_bes 125, 127. Separate
connection of proximal ends 144, 147 to ventilating:apparatus 156 permits a




7 WD 01124860 PCT/ GB00103874 25 reduction in, so-called "dead space" of
the "d vice, which refers to the volune of space encl 05?917@400909@1 device in
whi ch gasesWo#/#3thg the | ungs becorme mixed wi th gases emrergi ng ?romthe

| ungs. This reduction is achieved by arranging for inspired gases to pass
into one of the double airway 5 tubes, e 25g. , 125, while expired gases
pass out through the other airway tube, e . g . , 127. Gastro-apparatus
137 may albso bef aeéd&xaﬁadin"&s saaﬁnai‘,‘delta&rsbm’r bff thiécdevitepivitich reﬂfststtbaheto )
gastro-tube 75 for drainage or renpval, of gastric.contents. om oesophagus
37, or to serve a§°}éE“§Lﬁr} a‘feo?nc[?ié@%ébeo‘;e B%é”h*?%a%sn@*?m’gs‘[%ﬁ]ﬁ‘&ﬁ or
oesophagus for dr oA mikededith Grasd¥Ohér@ink NBorfl the tikess. f Thigtre@itfion ié\n

addi tional internal gastro-tube (not shown) having a snaller OD than the

I D of gastro-t ube avhieyedpyisranging tor nspiced) gagesitoBass mEQone A thefoyble givang 134

of gastro-tube 75. t er, masleNgrfil Behi %@é ?Qﬁseéhtitﬂ% 88 Jat i er

sphi ncter al rggi or%ub}% %'L%h’ %ﬁgf%gpés?%alég 80 engages Uupper oesophageal 15
sphincter 40 and ttihe, eagki 1@7ring is fully inflated, the additional
gastro-tube rmay be i rted further int S - 1.U o] ge from
distal end 80 and pagsggtfoﬁﬂpgﬁrﬁﬁmtﬁz lﬂ%&gog%s%%%%légg né%%elahgﬁ’%r“ﬁ%% into
oesophagus 37 and applyassactitentd|gsttoatube 75 forshrainape for rdnsovebyf dasteit lconterits ng
renoval of gastrig contents. 01/ 24860 PCT/ /03874 ALVS: 1. A
| aryngeal - mask ai fﬁﬁg&“&@&@&s ?203’ (R/n?eﬁ‘ﬁ ey gﬁggg’eﬁasﬁ?e ggé&"?%?e&?she | ungs
of an unconsqoous sfaiatle ot oesépheguddn disindpe|Heeéding, B@niteringeor phecfbdtionsask (52)
including a generally elljiptical 5 inflatable/deflatable m%gg'n ing (55)
for sealingly surroundfrijditonal; gtemal gagtro-tuhy (ot 65953’313?‘"5“5@ 1"%%{6 when
expanded to obst r gd tROIDBEYaSES-tuBE 7H RlayYBE telesédpReal i indBedahto pfxBhal eRP) and

t he oesophagus (37); one or nore ai rvvaglvgt_ ubes %25, 127), comct ed to the

mask (52) to provpHef gastodnbe 73 odienmaskingoring A hascbesp insertes inf@PREEL | ent t o

a PO{t I( gg) (\%) OI ﬁpﬁﬁctérblereg%m;l@mnﬁﬁ@dfsm CAIBD NingAeS upbdrodséihageadt yngeal
inle en the
15 sphincter 40 and the masking ring is fully inflated, the additional gastro-tube

may be inserted further into gastro-tube 75 so to emerge from distal end 80

and pass through the upper oesophageal sphincter 40 into oesophagus 37 and
subsequently into the stomach thereby facilitating removal of gastric contents.



masking ring (55) sealingly surrounds the |laryngeal inlet; and a

gastro-t 7 connected to the mask (52) to provideparthbtdsraf | oW path
to a porwcg%&a@)t he mask facing the oesophagus (37) vvhgﬁrthhe masking ring’

(55) sealingly surrounds the |aryngeal inlet, the gastro-tube (75) 15 and
the airway tube(s) (125,127) being herm2bically sealed in side-by-side =~ .
abutting adjacency to one another and to the mask so as to define an inner
space (57) betwekalIMSansversely spaced walls of the masking ring (55) and

gastro-tube (75) and ai Vﬁ%’ )| %@ ;37‘%&? t t.. flui.d flow

bet ween the oesophggus‘&an %%gﬁta%l}ac ea’ ( QC&%@OQ‘R’P‘% %‘ggibceel’%ggt&di ng to
claim 1, wherei nertikge thedungy of arlvnconsejons patient, theplevice cdmprisingay t ubes

(125, 127) laterally_dispos on _opposj.te Si of the strq:tuhe (75),

| ongi t udi nal portioffs S%Bt“ﬁ%l%ut"&gﬁsﬁ?)ac ij"%ﬁ“geaﬁ‘h %ﬁ‘m%-ﬁ% eg}p}\ggy t ubes
bei ng seal e§l t oinflacableideRiatable inasking Fihg (553 forAcdlinglyosrrocsidigithe thrjrigeall ai m 2,
wherein the gastro-tube. (75).is in 25 ch lLaterally sgueezed adjacency to
and bet ween the“ﬁ?tr(égqutéf)gé"?i?%F’li’%an&?%nmt??émfcéﬁf"aﬁ‘ atf‘ﬁ’é’%%?Ped cl osure
of the inner spaedaryhgeal inltB{50Rand BeSésoptighi@7);ant erior side of the sealed
cl osure the squeezed portion of t\g@ﬁ?astro-tube rojects in the anterior

direction to define®® 9% Bj9™% 8Ty#e (135122 ), cqmmseted do thes mask (5D pat i ent

frominterferingrodideta Miid WOW-gattd Bom ARETERESGH of e pikibrt th ?om?ﬁ (kﬁ)_rafngeal
inlet. 4. A device according to any one of clains 1 to wher€in the

cross- |1 19 || theymask arranged-to commimicate with the laryngag) irlet (5@6whecthe GB00/ 03874
27 ti I 3 . : ' h that of th
sectional ar f,%ilg{ég %Ssgji%m'u%% H%uﬁ@e la?yr@éeﬁ?ﬁl&fa&d an at o e

ai rway tube(s) evi ce .according to any one of clains 1 to
3, wherein the cross-gaswxctuber(2f) genngeted to Hhe gnaskr (52} wprovidy aj Buidot | ess

(125, 127) 6. Alqued \EhForem 6F B ikl The Bt 'O FHEIBL (L0011
air tubes (125maskihg fing(5ahsdalingly sarcunds the layngehldulet, Ghet gast@tubm(Z0d t he
gastro-tubgs (72dq BS«iflhy' ABKY) d2875h el ndBRHEany Sekifd b sti8by-side
abutting adjacency to one another and to the mask so as to define an inner
space (57) between transversely spaced walls of the_masking ring (55) and
gastro-tube (75) and airway tube (125,127) and to obstruct fluid flow between
the oesophagus and the trachea (35). '
20 2. A device according to claim 1, wherein the airway tube comprises
a pair of airway tubes (125,127) laterally disposed on opposite sides of the
gastro-tube (75), longitudinal portions of the outer surfaces of each of the
airway tubes being sealed to the masking ring (55).
3. A device according to claim 2, wherein the gastro-tube (75) is in
25 such laterally squeezed adjacency to and between the airway tubes (125,127)
in the region of the sealed closure of the inner space (57) that at least on the
anterior side of the sealed closure the squeezed portion of the gastro-tube
projects in the anterior direction to define a stop to prevent its epigloﬁis (45)
of the patient from interfering with airway-tube communication with the
30 laryngeal inlet.
4. A device according to any one of claims 1 to 3, wherein the cross-
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7. A device according to claim6, wherein the inner dianmeter of each 10 of
the air tubes is about 8 mmand the inner dianeter of thgcﬂéﬁﬁnyn%n“be i's
about 10 mMmYYOFV24&6evi ce according to any one of clains to 7, wherein the
or each airway tube (125,127) has a distal end thereof truncated (139, 142)
at an angle to the longitudinal axis of 2Re tube to define an el ongat ed
opening 15 facing towards the inner space (57), the portions of the airway
t ube adj acent theseﬂtmﬂim:ﬁ_fhlmmﬁo—hﬁbw)ﬁsgrbﬂctthmthtt@fﬁasihiwagtuh'efsg (55)
and to the gastro- lﬁ;@g (75). 9. A device according to claim8, wherein the
distal end (77) of( )gastro-tube (75) extends through the distal portion
(62) of the masking risng Amweééacoﬁa@tban;caieloﬁpw Eto 3, vhereinrthé ans- of t he
maski ng ring (55) adjacent t stro- be be | e e exterior of
t he gastro-tube. ‘%"Aalo"é'\‘ﬂ %1& ‘??g(sg)olsd\"élﬁg %Pé‘gg (9(‘%%& 8§Ltro t ube
(75) is (i) af rWwbmgfeemwmmbammlmrough at |least traverse
of the proximal region (Qrfg t he maski ng rin 55) an'dr?é‘?%zfé}?

relatively thin wall ®hi cRrfis¥ise aceordingda ghim t‘“%'é JeWBsrein Gt ube

t hrough t he di st al SRS [ Sl tSdas g& the
masking ring is de eﬂsqungﬁﬁ&gﬂsta{m?négl onaﬂ(ﬁlftsg)“ptmhereo1si IS rtredrA\%ered into
a substantially fI(ﬁﬁlbﬂ@thrsiwmt@Ogm&ldeﬁIMQ t he d| stal region to
snoothly ride posterigr c assure
that the defl ated mas% ngxﬁeg%&c ?I&@qgn%nﬁggg‘g}t@ggvt\lnﬁ? |n t Bgfé&g%er

sphi ncteral rl6gi orpfdhe &indubee ssoghioayd snms @nd thet innex sliameterfof she mtf@{ub@he

maski ng ring foIIov[\,n r{qolts Insertion into the patient, the flexible distal
region jiiji~iiijiTriyimTii WO OU24860 PCT/ GBOO/ 03874 28 (62) will
inflate to open the digst alA denite atcording gastyr anet aftodaihd 3 )to i Mﬁlenaxnttheothper

i m 10, 1 ur t hor SONHPTS N A2opel men dss HCHESH] et UomiAaf i ol Lgs

(85) di sposed wit Hnllettbethdiléiig&hdxﬁﬂrabdsm the thl?do adfinkhem &‘rmghtedgvpemtg (55),

each support plug (85 bel osed ne side the collapsible tube
(77), having 1gne ofg‘f"ég eﬁp%‘i?f g@e%eé’aﬂ{%sﬁg{he ?‘E’F g‘ﬁ (Llce of
the masking ring &ﬂ&oﬁbﬁﬂgrtgeraots&ﬁ@rséamfoeﬂhemmg:ﬁng (85) afd to the gastro-

' tube (75).

9. A device according to claim 8, wherein the distal end (77) of the

gastro-tube (75) extends through the distal portion (62) of the masking ring
20 (55) and is collapsible, the portions of the masking ring (55) adjacent the
gastro-tube being sealed to the exterior of the gastro-tube.

10. A device according to claim 9, wherein the gastro-tube (75) is (i)
of relatively great wall thickness through at least traverse of the proximal
region (65) of the masking ring (55) and (ii) of relatively thin wall thickness

25 throughout passage of the gastro-tube through the distal region (62) of the
masking ring such that, when the masking ring is deflated, the distal region
(62) thereof is rendered into a substantially flattened flexible shape enabling
the distal region to smoothly ride posterior contours of the throat and pharynx
and to assure that the deflated masking ring enters and locates within the
30 upper sphincteral region of the oesophagus so that, upon inflation of the
masking ring following its insertion into the patient, the flexible distal region

A



formng a portion of or sealed to a portion of the outer surface of the

col | apsi t . 10 12. A device according to claim 1} k-] each
support 3%38”%%) i s wedge-shaped having a concave sur%oeﬁdgg##orm ng to ’
or formng the outer surface of the collapsible tube (77) and a convex
surface conforming to an adjoining innég8 surface of the distal portion
(62) of the masking ring (55). 13. A device according to claim9, wherein
t he col | apsi bl e(62uwsl i@ﬂﬁt): to dpenithes distaberidrof die dastreetubk (76) wgthin th8dp@®) def i ned
by the radial th k of t col.l a S|ble tube and positioned on

general |y opp05| §°§‘°[“h° o‘feso%'g | at eral hinge extending generally

| 'ongi tudi nal I'y of t]he mﬂé%acbbﬂuigube:laﬁmcb on ¢laimith, rfarﬂ&rfcbmpﬁiﬂlgaabase
contiguous. with, t | nter ur ace .of colI be and a pair

of edges extendPHiP @8%’?5?'“?@ FPERqrt Phags W@dli‘fiBm?B“to t he
exterior susrfacgszpsfﬁ;benaﬁﬂhgaﬁgI(bS)@eacul%eppoemﬁg(ﬁyeé mﬁ%dﬂbﬁ@&oﬁ%ﬂg such

that the angle h es the eof grea en the masking ring
(55) isin a cﬂ&? %&’])gBﬂPng?P"a(W)o ?P \“E’é" gRpleditagn (55) s in
an expanded CofdrighiudfabOSE thé thasiinglfg %mr&%dt&ﬁmmmer ein the

| at eral hi nges $(87 90) 25 term nat e proxi ly of the extrene distal end
(80) of the col foHpiRELA Portigneof pr7 Fgaledainy atpostion: of eheeouten sirface nf e t he

col | apsi bl e tUbé'ollEfglﬁlE'ﬁfBea substantially continuous outer surface that is
sealed to the masking rin 15. A device according to any one of clains 9,
13 and 14,10aherein 1t2heAdﬂYideapmrﬁmatQ€lm (12 Wheteinseagh puppprt plugr(83)iisl hi nges

(92,95) et nedl il 3k o Heb HAESSuRimbSo SPchRY B By and

positioned on gen ach i nge extendlng”
general Iy | ongi slmfacmafthy coﬂansﬂk fubB!(V'!)Iand ald_ohym,im'ﬁade torforning tdadl L M WO

Ccont i guous. i { RIHREE (e BrELer APE ke RaRthe LA e 210 a et
-of edges extendi ng 1§endr davige zcami‘dmlglty clanm%mdiblyam‘memlﬂdpmbhanhe (79) t he _
that the aigl o Bcteh of ieerahBEes iz b Reragh. afaredl mRRS e g i ng
(55) is .in a cotdliapsitsie tatenand) positiored dnh genevdliy noﬁpbﬁte sides thereof, each
lateral hinge extending generally longitudinally of the collapsible tube and
including a flexible base contiguous with the interior surface of the collapsible
tube and a pair of edges extending generally radially outwardly from the base
20 to the exterior surface of the collapsible tube, each lateral hinge being such
that the angle between the edges thereof is greater when the masking ring (55)
is in a collapsed f:onﬁguration than when the masking ring (55) is in an
expanded configuration. |
14. A device according to claim 13, wherein the lateral hinges (87,90)
25 terminate proximally of the extreme distal end (80) of the collapsible tube
(77), and the extreme distal end of the collapsible tube defines a substantially
continuous outer surface that is sealed to the masking' ring.
15. A device according to any one of claims 9, 13 and 14, wherein the
collapsible tube (77) has a pair of medial hinges (92,95) defined by the radial
30 thickness of the collapsible tube and positioned on generally opposite sides
thereof, each medial hinge extending generally longitudinally of the
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masking ring (55) is in an expanded configuration. 16. A device according

to any one _of clainms 1 to 15, conprising also an infla I bl e cover
(149) posi MYREH®Nn the posterior side of the airway t&g’g@ﬁ’d&n t he
gastro-tube, the cover being sealed along its peripheral 10 edges to
anterior portions of the masking ring (52p, the airway tube(s) and the
‘gastro-tube. IT A device according to claim 16, wherein the cover (149) is
el astoneric. 18. collajsible abaand inbhuiing o flekidlenbat® cortigavdi with the sineiogi n t he

cover is 15 sized so that, wh t he skin in 5 I S flagfed, the
cover lies in | ﬁ?ﬁ%wa&ﬁ%mﬂm@wﬁge%ﬁﬁ%@wn ’%ﬁyﬁa’éﬁy ng ring,
the airway tube( sawardlydfréh @hd B&sk 16 thelipRrior slifadé of BeCiollgpsitds tibeNéacR! t he
cover. 19. A device_according to an%/ one of clains 16 to 18, wherein the

proxi mal porti on Bdial hingedewg suehythnt the %@ﬁ&é@%@@r@sﬁé&mﬁsgmﬂ n

and the gast fo.t it #aslhe VR (FK RN Bk ROmeetb G SRR L e
maski ng ring to preskiagring K3 isioan expandedichrfigyratiohnal portion of the cover
when the cover is infikatgdy . faclfcblldﬁxlg tMa;r} bdelof claims 1 to 15, comprising also
an inflatable flexible cover (149) positioned on the posterior side of the
airway tube(s} and the gastro-tube, the cover being sealed along its peripheral
10 edges to anterior portions of the masking ring (55), the airway tube(s) and the
gastro-tube.
17. A device according to claim 16, wherein the cover (149) is
elastomeric.
18. A device according to claim 16 or claim 17, wherein the cover is
15 sized so that, when the masking ring (55) is deflated, the cover lies in
Jjuxtaposition with underlying portions of the masking ring, the airway tube(s)
and the gastro-tube without folding portions of the cover.
19. A device according to any one of claims 16 to 18, wherein the
proximal portion of the cover (149) is bonded to the masking ring in regions
20 closely adjacent the proximal portions of the airway tube(s) and the gastro-
tube and extending distally of the proximal end of the masking ring to prevent
ballooning of the proximal portion of the cover when the cover is inflated.
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