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WD 2004/ 064908 PCT/ GB2004/ 000033 LARYNGEAL MASK
Al RWAY DEVI CE The present invention relates to a
wo asoggmes nmask ai rway device. Mre specifi cal PET/GBR@4/000033
present invention relates to an inproved airway tube
for use with such devices. 5 The |aryngeal mask airway
device is a well known device that is useful for
establishing airways in unconscious patients. Such
devi ces have been in use for abo i years and
of fer an al t ebARYNGEAL MMWE%WAﬁs)e‘S'ﬁ&?t er known,
endot racheal tube. For at |east seventy years,
endotracheal tubes conprising a |long slender tube with
afnd fEdedt ARERIAAELRD MaBRESATAL iy dEHAE Modispédtically, the
end ‘have been used for establishing airways in
present frventioni relasespabin enproved airweyy eutset foouse With suck devices.
endot racheal tube's di st.al eﬁi:is i nserted through th? )
b0 Mryseeal prask airpan devicsds # weflknpypdgyice thatis élﬁifﬁ’g‘g‘é\?“ab Ishing
. | . ) | !
airwaylh ShochBliofl ERE. SOANCDRs pABRel T} 1 oBR iporiyeary and
offer fhtnl@MatiGe foahé&vRles eadn buttedknoha, endoanchanl tube)i Fog ableadtheventy years,
trachea. After this seal is established, positive

. .
endotrgeheskiybes qomprisingagpng dendentubp @it ggdntdatphieRalioan dispesed gt the
, ventd l ate the pati 'go. . . . t .
e (g s S PR HE B i B3R e Haon,
the enBb@AcBEA SubenedibtNGd idfmsdre@Mhro6gl thanicvfh ¢fh@patieht) pas @rlpatient’s
prevents material regurgitated fromthe stomach from
larynggel inlgt (caghsitiaeredinghtand itie thepatiemis teachem ance sppesidrng the

t hey _.have been. enormusly, successful , trac | s .
ealogn 0@ ol B ARy S HEGHEY Bhteog SPRAAS Dby s sl i
establbhéd] ?bsﬁﬁ{'e FleSREvany BOfpAtd iohBe AIbERIpr@&GHAPndl b Pentilate the patient’s

relates to the difficulty of properly inserting the

lungst A, the e betiwegn the haHokwt and dhecianert lutieg ohrthetrachpapiogasts theslungs

a procedure that 20 requir a hi egr.ee. of ill, .
from Spfoncgnin T OCRIF 1 A AL B O TR TP e
) r » ' ti di fficult t
wspirafIRAEPARLC s LiBS, 0 ances. the difficulty of

| Adéwbghntey bacdeemetvembusdybresesitnd, endetrrichedl kupe$ suffer from several
. the death of a patient pecause |t S not ssible to ..
maJoréig%aam%S-aﬁheaPrfw? Hﬁa£’ﬁ@a§%?ﬁ tbﬁ ?r%tﬁaﬂ*eghﬁ% Halsio 1R aificly
[ [ g

o gl btns U 890 LR 8 s, Bl hpaivagiacey: v
requiref 8 highaefrealof tkilheAlsoFeven dorasijiled pracritioimeas, imsartion tofiamendotracheal

endotracheal tube often causes patients t ?uf er
tube i peyetiRayskifficuld gF RotPRpRIE sl manynsiansey thaiffigulty pbinserting

rin [ :

entoPEhBR BRSNSl e G R8T b R B

estab¥hQinhEwadliS 8 \pafidra §ethi sefficleat rappiadyl ent s cannot cough
effectively while intubated wth an endotracheal tube.
Yén additderhterthinpripdpal/ded coggpaireprods gbestsgdvantages associated

with endotracheal tubes. For example, intubation with an endotracheal tube often causes patients
to suffer from severe “sore throats.” The “sore throat” is principally caused by friction between
the tube and the notch between the patient’s arytenoid cartilages. Another disadvantage is that

patients cannot cough effectively while intubated with an endotracheal tube. Yet another
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2 problemw th endotracheal tubes relates to the

manner in which they are inserted. Inserting an
wepensactheal tube normally requires mani pul at PONEBRG04/000033

the patient's head and neck and further requires the

patient's jaw to be forcibly opened wi dely. These

necessary mani pul ations nake it difficult, or

undesirable, to insert an endotracheal tube into a

pati ent who may be suffering from5 a neck injury.

Still another disadvantage is that endotracheal tubes
problasg with gadasrackgal (ihes refiaies tp ghe rpgrngk inywhigh Bigy pre ipserigdy Mseating an

ndotrga-lhheaﬂugg Pﬁrﬁnaglp%%%lre\’\gﬁglpu%l?nﬁ ofrtﬁﬁlb%ttfe\l{te % l¥eba 3hd B¢k and further

cause
requirS$/fhk &t liatw sW fordily bpéneld Réie] h’!—’hésé %@&:@ﬁlr Ianipulations make it
contrast to the endotracheal tube, relatively
difficdh oy undssiratde e lmem an sitlptrathepkivke iatq waﬁ}tlenblwh@ o@y |bn tsuff@mg from

a necl{)g‘l{u&; g n d éed' St ag?ﬁlhetseqlficgtracﬁﬁal\su%]s Bfodlllcgs aﬁlg'nrway that is

relatn@%yén‘?ﬁl drhatrBRt TRMGMYe 'of tHetairway SEsd R VR hBREW (técaubd the distal
till tends to establish an airway. Accordingly, the

endofmcymgammthasﬁﬁaeNMﬁyndbmﬁﬁenoﬂwaﬁmmm.thought of as a
I fe savi e _lar eal sk ai

AR FUFRY U enftache ot £ rsférflyely gt wrﬂv rypgeal mask airway
devmtgﬁﬁ ﬁgért’ﬁht ﬂgﬁrpm@ﬁ Eé?ﬁ)h@l%ﬂ anys A\@@ghe 12} %ealmgjaﬁw y device is

ngeal nas arrway devi e provi
a “forgiirtg’ ldaticoin thht evbe ifjieis iresaitedsinproygslyyit ttibtehdy mcwtabhsmgm airway.
contact with the sensitive inner |ining._ of

Accordingby, ghe 1aryageah eagk 2iswe devire inpliendhorsht ahas astth%I saving” device.
Also,%l?&ééﬂéé S{n‘g%l?gih&é %ﬁéeﬁndﬁ 3t rot%&pac tggﬁ' ; &égc.e@ ﬂlé%?nampulatlons

of thetﬂaﬁeﬂt’am)éﬁkg @atk, ARG kavai Fundyr, dﬁ\dm@ﬁged@ﬁﬁsm&twayi duvedefpedvides for
Wi th coughlng to the same extent as endotrachea
ventilptigyeaf the patiges yluag%thboqt FRBEIngLQNaa: e he Sﬁﬂfél‘ieaﬁ%ﬁ daige of the

trachea a%g tl}ael sﬁzvé'a tl?eez}{llivg %ﬁhseﬁ h?y tgﬁcggrc%glﬁﬁéar}ngy Ta/&géjr tg‘{nltgg size of the

een year ures

airwa$ Bﬁ%li@ﬁé&ﬁﬂl@ hh Eﬁicﬂxﬁd}eil t‘ﬂBe VARWShe Ia@ﬁ{};@@ltma\/s!%'ayrwa? fdevdce does not
prior art |laryngeal mask airway device 100. Figure 2
interfere I“u@tqoaglegg o tdievam@emm as preotrachsalitbes. iLasgshy éup 1P itheee a

at i Lar. devi ces.such as.
advan? s e laﬂ’é1§%a}l¥‘bag alfrgﬁy é&v&&ﬂa& %ﬂye[g 1§cre¢§éxl%l:r)ﬁpu%61ty Svek e last
thirteéh iR, 514. Laryngeal mask airway devices simlar to
deV|ce 100 have been marketed commercially as the

" Cligusesi I\ arfdorB dmwypgrmptsvwdtstde vicarsy regp@hkusckf aQuiep ahjaryngeal
5 100 ingl ydes a fl ex]
mask Syt O%a. Tty % istated B eicr DOTaa breppseredgto a patent
Laryngeﬁ‘?ria%% glrw sL&PAE‘ RvRE 90 %lde&?flge&-ﬂo% ek%}ﬁg e §Hl G1s2Patent No.

portion 130 Is coupled to t ube's
4,509¢hi141 ahryegedal ilnhék aibeskdqvires sianlad @Qevive [100lRsvesbepn markmld
end 132 and a generally elliptical inflatable cuff
commesciallyasdhe Yopssiorionmenyayesss bydhe haryngeat Magk gpmpany of Cyprus.

Devidd3 00 ARTNHRY a ?l)é;(%[édé}}ﬂgdégameay tube 110 and a mask portion 130. Tube 110

extends from a proximal end 112 to a distal end 114 and mask portion 130 is coupled to the
tube’s distal end 114. Mask portion 130 includes a proximal end 132 and a generally elliptical

inflatable cuff 134. Mask portion 130 also defines a central passageway extending from
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WD 2004/ 064908 PCT/ GB2004/ 000033 3 proximal end 132
to an open end 136 of cuff 134. The distal end 114 of
wo oiwe/0d@B fits telescopically into the cyli ndp¢aBRop4/000033
shaped proxi mal end 132 of mask portion 130, and
device 100 provides a continuous, seal ed, airway
extending fromproximl end 112 of tube 110 to the
open end 136 of cuff 134. Device 100 al so incl udes an
inflation tube 138 for seleétively inflating 5 or
_deflating cuff 134. In operation, the cuff 134 is
proximpd ey ko ag 9gen enshl 36rd cirEdR4.pdhe disial ¢nst §1dd tubed 10 fits
throu he  ..patient.s ut h _i.nt ient's .
etescdgiiaf o by RRIGRRY tpabe it Baf 10255 BRI S io agyang evice
100 proVidks Rcondhsdud! selRd, akdbhyxtdhbing foddtproRinia3 eAd 1 NSt tub1£10 to the
patient's normally cl osed esophagus and so that the
open epgd d 36 efeiffl B ddevideel 00wl so indudes gn aiflagipe tibai 18R fertselectively inflating
entr of the patient's trachea (i.e., the 10
or&ﬁ%gfgéﬁ?%g“glottic opening). After the mask portion is

SH dpRstibh, AREELFr 136is QUfihted, Sindl Meh MEdadk RIS irlsB .Stﬂﬁbugh the

seal around the patient's glottic opening and thi
patiengs tnabthiistoele patised prohryrix. ity nessk enxdionds prefecably pasitioned so that a

... proximal end 112 of the tupe 110 tg the patient's
distal end{4Qe0h cuffdp4 E“éﬁxﬁ&ﬁ%‘ﬁl‘!“ep%’le%&’b‘ag}aﬁy sﬂ,sedto §¥aphagrffnd so that the

. : tod. . Lo~ i
oven 5 b RG4S ARLOMA oAy S RSP palBL A e
patienbe glotticrperih g)d Afitir oheampsld pogtidn @86l pbsitsoneBethe ddff fsGhflared thegreby
.Characteristics; (1) the mask portion is disposed )
forming ayteakpround thapatisat s glogficrpening apdiisgstablishes psealed gifwayextending
' ' . Lent's glottic
rom S LRAAOLTS A0nEbe 10 HOVBHGPE BAERET ° 00
PF&Xdofivdnichibél of ©@aticin,ahd i eflllfensentd ednlfigarafonft shall ®e ased
~distal end that is coupled to the mask portion, the
hereinttg peferdq @ darangegl MATKoAGYA deaicp that babegn insertadd intock pasient and has the

oL 1l 0Dyl e B LGB
(2) thePdu@is il atc@Trrhiag hReal akdhnB &d (RAENtSs d16tNE SperfihH Uhe l(ﬁ the airway tube

shows a laryngeal mask airway device in the fully
extends o & pepxiveal fend locateil ontsideireapatidets meuth 0oa distal end thet is coupled to

fully. i d fi ti devi 00 .
the maslyporfin B LR et b FEn BrpaieRt s RBuhrd hematients nigpral upper
airwayP{o thit@hd daEdRgRoviBA \Rhled blffay BabndiSy B&th AR 1B BrdR¥mal end to the

contact between the tissues surrounding the patient's
patient’ s tungg eligure 2] showaadaryigeal médkairbly deviod in thallylindertee

the 25 delicate interior lining of the trachea, the
confighfali®hes at the | aryngeal inlet are accustomed to

c . . r ,

A R e L S A R s
not coa@al ths intdrioe Himingios gHeaschen. iRashenalie taal & Retablishpd by tentact between

_These tissues are accordingly |ess i
the tissues surrounding the patient’s laryngeal inlet and the inflatable cuff 134. Unlike the
delicate interior lining of the trachea, the tissues at the laryngeal inlet are accustomed to contact
with foreign matter. For example, during the act of swallowing food, the food is normally
squeezed against these tissues on its way to the esophagus. These tissues are accordingly less

sensitive and less susceptible to being damaged by contact with the inflatable cuff.
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sensitive and | ess susceptible to being damaged by

contact with the inflatable cuff. WO 2004/ 064908
weEOnAeBEeM4/ 000033 4 U.S. Patent No. 5, 303, 697CT/GB2004/000033

descri bes an exanpl e of another type of prior art

device that may be referred to as an "intubating

| aryngeal mask airway device." The intubating device

is wuseful for facilitating insertion of an

endotracheal tube. After an fntubating |aryngeal nask

ai rway device has been |located in the fully inserted

C . BuiemitNoo s, 305687 deswribes apeaample ofnatheyuyreofprippart device that

ey BRSPS LR PP s Rkl i s
usefull 6 thiili@tiRSin¥&8bn bBarCQIIBRAIYal KAV f8F an Rthbiing laryngeal mask
insertion" of the endotracheal tube. Only m nor

airwaypderive hasbash lodated pmthiednlly msé¢reeddonfiguitjonathg devine eameact as a guide
required to insert the intubati | aryngeal mask e
for  3FNFAYPR i Eeet eEuAPR ey 06 of e aEPar Dol Bhvav g in this
fashibit FdcHich BS@hd fconGREH) RHOR hObiinl BRCARAOLS e BBralhtBPrube. Only
may be I nserted wth'virtually no additional novenents
minod inokemerte ofht ipetitint’s hegal, yedkyaridigeratd requitddeo éuseho thiesiatubating
tuhe through _ the airway tube_ of th? intubatiqga
laryngealmask airwapndevics: Qg thedrvice hasrpgea logaied 4a thefullyipseried;
- vl . _ L ,
conghaf, fSaRblrk et iRl A8y B ARR Al ity deifopH movements of
the petishd singthepinsérting theendotrdehiei tudd throtghhthe hirtvletube of the intubating

assi stance of the intubating |aryngeal mask airway
laryngealingask ainyay geyife- | Thisstags én ontrgstde hepplativaly leggemmpfiqns of the
i |y i fi guratd ' .
o 8o Ot SRR DS BB e
withél@ fthd R 6istaycel dTeheSinapetif lafygead lable fitway devidelr al  upper

airway (i.e., the patient's natural airway passage
defb peavigy Figyae drivhea the devicet (0P dsin thefully arsertedecandigirating the

cLigs, and Lhe @Ig%a%nx fnat ahzl,eff)n\éﬁg?itﬂ?ecﬁgpe of the patient’s

airwsotfé IP m \( n 11

P 887 TG RIUERA W HRRIC e th BT gty

natui@P@PeR Sitwayr@E., ﬂﬁrﬁéﬁéﬂt%ﬁﬁﬁlrﬂfairﬁ%ﬁ PadshdeQitfintd By hrRkdhical structures
"inserted shape" wll be wused herein to refer to the

suchgh thedhaesandrseft polpttesradabe pheyyrxuba allrenaiatd faee)npasa betiwgekthe
mouf® gt AaliF SHerRY FRbonpReics PO Obsifif e gjnserted shape” will be

used heRS lo6fer ©ANE §1APE AdshRBd b}ﬁ"tﬂelaj%y RV HR QA ndd]l Mafietirway
to the shape assuned by the airway tube when no
devieexis ar the fullyanseetsd eordigacationgnad thettérenst “‘tdseng shage”, ondesting he
device is not ipserted into a patient and is. si
confighrarige't il heisesh T R(tP Ffer i Aiprpaen el (or airypy (g When no
. ; ¢ Y _ N ' .
xR, NI CTVRAPY e MLl 3 pcin
simplydstfiedcal or nearly identical to the tube's inserted
shape. However, it is not_ always desirable to formthe _
ai Iiatpbatingdayngeapmasksgthg airgpp pibglis offeyformed from rigid or semi-rigid

material and the tube’s resting shape is often identical or nearly identical to the tube’s inserted
shape. However, it is not always desirable to form the airway tube out of rigid material. For
example, use of rigid materials, such as metal, for the airway tube increases the cost of the device

and may also complicate insertion of the device.
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exanple, use of rigid materials, such as netal, for

the airway tube increases the cost of the device and
woreop4a64908 conpl i cate insertion of the device. REI/GB2004/000033

2004/ 064908 PCT/ GB2004/ 000033 5 O her |l aryngeal nask

ai rway devices, such as device 100, use a nore

flexible airway tube for which the resting shape is

di fferent, and substantlall% straighter, than the

tube's inserted shape. of such flexible airway

tubes can facilitate insertion, and reduce the cost,

oPthehlaryngealineask aiyaedestices, suclaasdﬁ\'ﬁc@d@pr@s atnhpge Hexiblgypirway tube

tube to. or flex durjn in re

for whch e eRugERerSl iy Ca Bt g B hop eSS e

shape.(6Y¥d S&ubISTBLiPR airﬁla§' fpePénl 88 fitard ﬂsé;@éﬂ Qﬁd fedlce thé B&t, of the
anount by which the airway tube flexes during

devicel HEwretven it a(lmreqmes dlefaﬂrmagmm th bendenflexdaring irfser'tion and to remain
resting an |nser i s, reducge

in a flexed, GrsHesse rPQSIPH‘é chBB nga& erdg¥ice mf%al?selgttﬁe@aﬂe%th dp device 100,

the ariuh 8 it ol g Hond S Aing bRkl or (i QHfefent FoeiRMPhe

tube’s 1&fling 30d mesresdashafed)cis o¢dniced iy memxfectﬁdhfg ttle aibg sudf thatHes resting
airway tube for a flexible tube device such as device

shape wgrdighthhenrsed saipr e graigly. Siegtn 1B povehe restirghibppe of the airway
permt the tube to easily flex or bend
umelgbﬁﬁ&gh% b@ resting and inserted shapes. However, the
t 9O ral &b Qiﬂu@no%kﬁ@dd@%n&iﬂ el ddverytthde ot & flbxiblitubtadewice such as
~sufficient stren? to resist formation of kinks when
devicer 109 Thg airway bibe 1ilfshaquidibe sifEgientlyHlerie topesmis fis tabe to easily flex
o e SRR e P VR, g e
sufﬁcéﬁﬂy §tifRk haveyitient Beengthz & @fist ﬂaﬁnatmr@f Ribks RASS AGEHRNS the
defi ned by any tube is dramatically decreased at any

internalisbapek iFiguse 3 8BowsTnexemplect 9 tajfe thatrhas fqrmed t‘i dibks! 8D @s a result of

R AR R N S
deﬁneh%%l%n? Albed§ @aBhliCAly |d¥cdRel 8aas shEl?klﬂE@}Hﬂ)t 1@1@ e¥f8ét& bf kinks in
can pass through the hosSe and be distributed by

tubes a cspmcrmlky experidiived af dopuectionfwithi gakdendioses s Fof ¢xampien formatlon ofa

| sk
e T 20 L B SE8 R  XS TOELI0 v
the ho§e°‘ MC' cﬁét*lﬁuteél B85 & sfikidr Nehd P& tSofalifiN@Ye $ANSAE Parfhital mask

dramatically decrease the volunme of air that cah pass

airway devicegh Al dirtks tfermigriaohalinglyytube of 4 laryneea) masipairwandevtoo
design the airway. tube so that klnks in the tube do

essentiqlly osp AT DE & Airy BEBsH28 88 dpatialy desnsihe xplupe. of air that
can pa;gg ngé\.}‘@%?és Rl%“ gc&?dm%g 1y Sl sweﬁfv\ggtg) Et th (aes[? ik 'éurway tube so that

el'y easy nove res |ng
kinks inthe mbaldosﬁam,wﬂ@utmeaﬁbméxes ¢ fhe éateriahlashase. tThe ¢C@beSBould be

ﬂexib{e(r)qfngggigqg rllagg’fglp glz?tilifilyvggfynmgye%lgn% Eeetwlegn {hle ?ez,(steigg Eu?d itnpe?nal shapes, but

not so flexible as to cause formation of kinks when the tube is flexed to the internal shape.
Device 100 achieves this compromise with a generally cylindrical airway tube 110. If

not for the pre-bend (shown in Figure 1B) of the airway tube that makes the tube’s central axis

curved rather than straight when the tube is in its resting position, the tube would be essentially
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Devi ce 100 achieves this conprom se with a generally
cylindrical airway tube 110. If not for the pre-bend
w@ stvamsodh Figure 1B) of the airway tube that PeEk6EB8260h©00033

tube's central axis curved rather than strai ght when

the tube is inits resting position, the tube would be

essentially WD 2004/ 064908 PCT/ GB2004/ 000033 6

perfectly cylindrical. Figure 4 shows a cross section

of airway tube 110 taken aléng line 4-4 as shown in

Figure | B. As shown in Figure 4, the outer perineter
perfectly Oylindgifalt fréguae 4 qumessm@iomf airivay tibarl 10 Tlren alongline 4-4 as

1 of tube 110, which defj es the tube's i

shownf1R FLbFE B 83 Qi 5 TG 4, 1 oy betedicrcl 05 of i vy e 110 s
circuldr "TRE inABhePitietdr 1161 bFRILE $o, véllﬂ&l defRBYht Hoheds mternal aipway

respectively, are 5 centered about a common poin o
passagEhis also cisanlart ukiso, 1inneryant euteaperimatedl HOricind p00-p, ﬁespb)tdlvely, are

ﬁﬂlorlde (PVC) or silicone characterized by a
centergq b9HEA SATEP RBIGLE. Sbe BEVEHEPE | K) may b fairicatadrem poly vinyl

fr

chlon@h(g@?% r(])% gelﬁc%{é?gﬁliagtgg%érﬁbﬁ dpuéélllner:rtg]i of atbglitoﬂj ?6 SHEEE A" TR Wult male
sizes, the bsdearidha IR, y(i.eqtheldistancd fioinl thé Jﬁﬁ@@to&ﬁdlﬂnb@&hﬂeﬁ{r 110-i) is

radius Ro, (i.e., the distance fromthe center Cto
substaptipllysgualito §aviilirastess and the oyter srdigsiRot Gt b dlgxarecq ieom the center C

to the Zut% ﬁEhH eﬁgltlglr is S%H%igk'g aﬂ?%@)&aﬁ] go ’L S' gﬁlg‘lﬁet TSy SP@‘ t&a{l}gf I}: g(ness T of

the wall. d1 the didwayatss B0 lé\lsﬁﬂmua&uyt dy@alab RViailtimBers1 10 of
devi ce 100 achi eves the desired conprom se of being

styithqugh g aigwayl take blOeoftdgvipe 0 achmgg/thp ds@remcgmprmmsﬁ of being

nd [ el atlvel flex
suirie PR s Rt e e B e G RRARBT s tine ygreen
the resﬁhgﬁﬁﬂﬁtd‘xﬂﬂ RBdpe®in@ sufficitily YWire b A8 Wnt f&maﬁ&?oﬂ lﬁﬁ@\ﬂﬁg bent to
shape, the tube 110 is under stress whenever isin
the insetied $hapa rtlneefdbs hHpis undérisgresstwhenevet B is mfthe Utsatetdrshape This stress
I.ent ube' s tend encggho automatica

reflects gteJFﬁﬁh“t“é a'ir%y F“égtslt?ﬂjle Hdpauto Iy to 1E§ffestnﬁg §haPe Asa
result 8f thSfess?a FRECE, o5 shéwwn frﬁ@%\ﬂe bl %Flsxwaqo %natblﬁlcamluhﬁ%s bPthe

anat om cal structures of i ent whenever th
patiengehénceer 1ide vicei 1f0tihim theufdlly 1msnﬂext tanfigomatibngur at | on.

ere refmains need for ed.ai rway fubes for_use

mf gt Teg}ayﬁgae%ﬂeg ﬁ%réwpgﬂVme 36%‘5?%%?5“3 ptrlpggenl mpsk airway
device@t her obj ects are provided by | aryngeal mask airway

devices that are characterized by inproved airway

tTixse ahdcothelt PYjets arhepromded thyotaryitpeale mask iy désii@s that are

airmaé tube for a |l aryngeal mask airway device, the

'

characreaizy% HnProdek aipv EXARDe- déwq;@ns é%ﬁwulquﬂgoaﬁlerq ﬁfﬂf‘a"ﬂ@ﬁﬁ‘la@ airway
tube f?ﬁﬁ l‘aryhg‘rgaé afgfk %ﬁ{d}pd el n?ar{u?%a fh%%? a%w?}']r léF] cgmprxsmg an

inflataBRWlT, @E caff m@flhlﬁgb cbftrad Bpénﬁlﬁgee[t'léh@t wRGAhFIBd, Whd Kiffbdif}Snsertable
atient, the cuff surrounding a

through a mouth of a patient to an inserted location within the patient, the cuff surroundmg a

glottic opening of the patient when inflated and at the inserted location, the airway tube

comprising a flexible wall, characterised in that the wall comprises at least one area of reduced

thickness in an area of the tube that experiences compression or stretching when the tube is in its

inserted shape.
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25 glottic opening of the patient when inflated and at
the inserted | ocation, the airway tube conprising a

w0 b@iobdoes wal | , characterised in that the wal | PCT/GB2004/000033
conprises at | east one area of reduced thickness in
an area of the tube that experiences conpression or
stretching when the tube is inits inserted shape. WO
2004/ 064908 PCT/ GB2004/ 000033 7 In one aspect, the
i nvention provides a tube fdr use in a laryngeal mask
airway device that includes an inflatable cuff and an
alr qug\aspaghehe fﬁlvn@nonfplrméﬁglaéumfpf ugech |ad@ryn@ab@mkr aitway device

G PR gAY 20 AsuPhBr ThoBieRE b Bingsssped geening

at least %@ﬁ {nPRtedMTHB cfer Hﬁ%sé?ﬁ%le@ﬁ%u%ﬁr fofthl If aaliéM & 8 inderted location
glottic opening of the patient when the cuff is

within thé patieat! Bheacudif sutrotthds 4 glettic K)gduilg)cfathc patient Wheraihﬁmff is inflated

t ube extends from a proxj nal to a djstal ,end
and atghe Jeges revigRt TR TRy PR S SR gl A Aiglend. The
I ty
sirwa PRI s n BB Y b lagB Rl ahRfior BB e RALhptrti o A tPportion,
and a nglwpoﬁ&in entlaibbayt pessdge etehdy foarg thetpreximahéralraf ahe pbsthaggh the
to the glottic_opening when the cuff is inflated and

mtemaltpa@me fortbe glogtip ‘PR?@H‘&"HW“ therraift i3 fflafsdaand gbibe insgrigdslocation. The
anten?xgﬁ g rchgrg%%nj? p d by a&h@ﬂ&rﬁﬁﬁ%kkh%g t?lgagﬁlge?le% %?@ rlgﬁ]t%ortlons. The
poste ?it’oﬁﬁinﬁﬁ bli@ﬂht&izea by BitkiRedT wadll thlckll’HSQ than i lefaaimd fiste portions.

and right portions. The outer perineter of the
alT houayter mﬁ@@qiqwf desf ainyeay4ulye Ia@x @qf@e aftsitenedrportigye The flattened

portlogfm%yheé(pelnglgr eaﬁg%\ cﬂg%l Cle‘l(g trog the rtr%l (90 ngae['Q§ érﬁ%n%h gﬁc%f_ltﬁé’]t%be The

inner péHiféteRITthdBEwdy tabe A be tianeYerfzdd By BRWv4A)€hape.
characterized by an oval shape. The tube geonetry

adhe ntbage@u@trsyadveutaewslﬁ'm@@ss @mﬂs F’-H@lleﬂ)b}’tthﬁéie(YWIt@ theppgtient
at i e,

Whe“ﬁ*éﬁ‘ieg‘r?{: 1S *f‘heéteg’dﬂﬁﬂg% Fdﬁ}ﬁt&@ %e&}%%‘{ty & 8gﬂwgeously inereases
the sdentﬁf thedsifPay pa 115 fgé gﬁﬁrld&i bS'rl‘l?e @bé. Ve (HBS ti) M ARCFadiNtate
the tube. "The e geonetry may also facilitate
insertiongé thtei demicofinto h@atenti ce into a patient. Still other
obhj.ects d adv es of the present. invention w
oSt Rier Bbicets R AT ERe ot 15 RO CRIion G PrropiReipy sppacent
to tho\%%ﬂiﬂédhﬁ theldrt fPWﬂ 5k ﬁ)ﬁB@ideﬂtaﬂ@@ 8seRbti Hand "c‘lga\ﬂﬁ 8WVAGSn several
erein several iments are shown and
embodiasentsi dpeshovwsi anrﬁldysdmy)emaynmy by mtay of ilhitsirationaiff tl’(eheventlon The
i nvention, The drawi ngs and _description are to

drawipgspd dlegFrigdion prefe b sgERied Anil el n BffBFensi ok Hha restrictive or
11m1t1g%§eitngé %fhvtﬁe gcrope t)f meé]b;glgzaﬁ ﬁ'esfn% ll*gfh{cgﬁeh !ﬁ?th@ % Hﬁs.Of the
p e C a

c¢ation ng in al ns.
f Wot £fulldndlesdtaiddignd ted nduire andbbjects afndle pbjstﬁﬂ: irﬁfeﬁ)liont heference

present invention, reference
should be made to the followmg detailed description taken in connection with the accompanying
drawings in which the same reference numerals are used to indicate the same or similar parts
wherein:

Figures 1A and 1B show perspective and side views, respectively, of a prior art laryngeal

mask airway device.
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shoul d be made to the foll owi ng detail ed description
taken in connection with the acconpanying 25 draw ngs
WO poowis49D8 t he sane reference nuneral s are usedP@DGB2004/000033
indicate the same or simlar parts wherein: Figures
I A and 113 show perspective and side views,
respectively, of a prior art laryngeal nmask airway
devi ce. WD 2004/ 064908 PCT/ GB2004/ 000033 8 Figure 2
shows the prior art device $hown in Figures 1A and | B
in the fully inserted configuration. Figure 3 shows a
t bigerelieshbws tef prior arttdeyice shovaia &iguogsniet ammhl Bfn the Killylinserted
Figure 4 shows a sectional view of the airway tube of
configufliofeyi ce shown in Figures 1A 5 and 1B taken al ong

¢ n Fig _ _
e ol R MEal Ui Lite (o BER LRV co

cohysterdishoed a saaionalNie of thetali@vay mbeoF therdevice ghv@sinFBeures 1A
and 5C show si de views of the device shown in Figure

and 1B fakep alpng ing frd as shewn igFigwad8. and i nserted shape,
j , i. . 110 Fi 5D sh
DR B Bl G P B R

accordfg® thd inve®ionconponent parts. Figure 6A shows a
sectional view of the ai rvvaéatube taken along the line
6 Kiggrs 8B and RE\ehow side) iewseol3B: deviogishews B Biaergs Aashowing the

. sectional vj of the airway tube taken along the line
resting frappatiOinsaris haPesTe T oRY YU d BT 7 shows a vi ew
ofiduRSST HRVIBEGdvaee Bbwh REFRLFNEX-¢ HREss8ABledBTE some of its

portion of the device shown in Figure 5A taken in the
compaehientparison of line 7-7 as shown in Figure 5A

Referring to the.draw Fi. 5 5B sho
T RERL SR W T T T

showﬂﬁﬂ%%ﬂ@@h. mask airway device 500 constructed accordi ng

to the 1nvention when 20 no external forces are
afigurepBshoise sdeianakviewiof treairS@y sibewskea akingd ehe/lirev6B6B as shown

. . the shape assunmed by device 500 when in the fully

mFlngSS&st ed configuration. So, Figures 5A and 5B show t he

R T b b ERAGR OBV LR P B
device shown in Figure SA taken in the direction of line 7-7 as shown in Figure 5A.

Referring to the drawings, Figures 5A and 5B show perspective and side views,
respectively, of a laryngeal mask airway device 500 constructed according to the invention when
no external forces are acting on the device. Figure 5C shows a side view of the shape assumed
by device 500 when in the fully inserted configuration. So, Figures 5A and 5B show the resting
shape of the device’s airway tube and Figure 5C shows the inserted shape of the device’s airway
tube. As shown, device 500 has many features in common with prior art device 100. However,
instead of airway tube 110, device 500 includes an improved airway tube 510. Figure 6A shows
a sectional view of airway tube 510 taken along line 6A-6A as shown in Figure 5B. Figure 6B
shows a sectional view of tube 510 taken along line 6B-6B as shown in Figure 5C. So, Figures

6A and 6B show sectional views of resting and inserted shapes, respectively, of the airway tube

510.
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tube. As shown, device 500 has many features in conmon
wWth prior art device 100. However, instead of airway
w0 aive/0d4008 devi ce 500 i ncludes an inproved ai reEyGBXYE/000033
510. Figure 6A shows 25 a sectional view of airway
tube 510 taken along |line 6A-6A as shown in Figure 5B.
Figure 6B shows a sectional view of tube 510 taken
along line 6B-6B as shown in Figure 5C. So, Figures
6A and 6B show sectional vi®ws of resting and inserted
shapes, respectively, of the airway tube 510. WO
20044640 OB glRkiEf §FRA0BL6WOBO FidwayPtubs 5t Bclisimedtom prior art airway
greater detail below, the airway tube 510 js distinct
tube 1§(+iorwp pringiplarespagts-wBiyst, impreved Wbeish 0 dgiines 2 flatepgdgportion 510-f
respects. First, | nproy ' f t
(showty S AE R SeahBhAL BT g e e BP0 T Wt ESscig shile B0 Rfher
perimdté@ % impoesH thbd 1Pk Aot ErdultririBer, 838 bV, & lkharectetided byniveshape of
perimeter of inproved tube 510 is not circular; ) i
an ellipset dsshowi tn Figum\idl. | Apwilt bradtisqussed iforgher Bg,loyvh gleé:ﬁﬁ?‘grélc%qn of airway
an el lipse, as. sho i n Figu A... . " :
wbe T afamabinty Fenir Beran e Bofieurly M o fhsitve apatomica
strucnﬁﬁstfﬁ t@%ti@ﬁWBQH@M%OO@QMQE@qu?Qnsfeﬂéd:&miﬁ@ﬁfatieﬁi Dy
the airway tube to sensitive anatom cal structures of
constridtionpd hireay tubk 610 tlbeadieuiageousig@eduses the tepdenqy| qf yhe tube 510 to
i nserted, confjguration i on_of

Th . aj
collapi BETogB oM Rt SyB6Ur Y i Asedp i Wpome of the
intem%l%‘r:rtwlﬁg B?srs]é;’%?iteggeds E}g{hle FRS1 g%eﬁ‘eQ}F radkiing SowWbsstarice € Otfér

pe and al so nmaxi m zes the vol une of

advantaes Qevios 50011l bd divagseddesimgbeldef i ned by the tube

510, thereby reducing flow resistance. Qher

> g Sy v rlcviey POQIiseseeriiled infrasoecelits SOBBPIRY Rgfs- As shown,

oelow. i 1 FhsasanP568 ¢ dHnector section
the alré”c?ﬁgl%gfﬁp?ﬁsﬁ lgdgrérggﬁ%%}éﬁ)ﬁg%}ﬁg&gﬁ%hom, t he airway clorse
550 istpérerablyAhd R@leldabat asaiinpeiot at dodmesi bins SF@rallydaniet thpetube

section 560. Connector section 55Q is 1[:l)[ef.erg\blcy thg. .
sectiop §A@ itspraximel and dyidgsigngd foypatg Prthgapdard yentilating,devices, and its distal

| h b4 'r.iaenoue
end ﬁgftglg{cﬁgf:&’lg Hg{oﬂgé gFoQﬂg#gg@%f thBe 38654 5AR bl end of tub

esl to mate w st andar
sectiod 88D kdcailvbstfe AR 6RbBof @nfedtdr3ediontsal, and itk distakend 514 of tube
tel escopically into the proxi mal end of tube sect.i op
sectioB 660 eMbs selescopiatllysintp veylindpeal opwing drhingd by theepxjmal end 132 of

t he, di.stal end of .conne '
sk PS54 S 5GHEFATL iRIRALE 5 90 by cxen
from %hﬁ'd?s%ﬁ eRi 57 dnthd fibe séetioN bbMerd 168dtionsen bfithe dtfel saettbntHF0, location

e proximal end 132 of mask portion 130. As shown in
562 bEing meashephomal bred 6fl the tubaeertipn p6G.on 510-f preferably

O Re AT S0 5 S Pyt Bhu e SRS PRI be i
is notlscgrg?l%ui(5 ﬁ{}sél%egﬁl?re B&ENSE RS 5108 iPEGHIeABY 106 8o @ihentdI@ dutN@ segment
510-c and a linear segment 510-1. Curved segment 510-c is a major arc of a circle defined by a
center of curvature C and a radius R, and extends in a clockwise direction from point A to point
B. Linear segment 510-1 is a substantially straight line defined by the shortest distance between
points A and B. Presence of the linear segment 510-1 in the outer perimeter of airway tube 510

gives the tube a “flattened” appearance. As shown in Figures SA-D, tube 510 defines a flattened
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As shown best in Figures 5A, 5B, and 6A, the outer
perineter 510-o0 of airway tube 510 is not circular.
WORa10he64908 he outer perineter 510-0 is defined PYT/GBR004/000033

segnments: a curved segment 510-c and a |inear segnent
510-1. Curved segnment 510-c is a major arc of a circle
defined by a 25 center of curvature C and a radius Ro
and extends in a clockw se direction frompoint Ato
point B. Linear segment 511 is a substantially
straight line defined by the shortest distance between

portiolp51 (rf tharexsmds Bibstantayrfcan dfe distal dnid 54 o lveayivarfic2510- 1
in the outer perimeter of airway tube 510 gi ves, t

ttisway ube P9 may 8e thoyghiol as laningan NG S @@%ﬁﬁr@g He, atef

side, aﬁ@aﬁg&%&f%ﬁ@?é F%SI%SS%FA{ lsgﬁhgj%qp that  ext gﬁ% of Figure 2

showistiihs paitioh af the afrmmdﬂaeleﬁii thé alaslepattibd, 4t hay beoah itentheGRttened
_ Airway tube 510 may be thought of as defining}an i )

portwlaﬁt%f d%ﬁrnegmémea%mt@ pigthe giryay tuke f&).and thagjthe pepigrigr portion

& Fi .
510-p 1s O%Eﬁt etn?)eé{ ?@? 41_.% F u1r%§e \gﬁ“en ??e%ce%ﬁg %%m tﬁlg]ﬁl 1>r Mhserted
confi gﬁf‘atlbﬁ' Qh@pdsY@ﬁ()r %)d)&lﬁﬁn BERp will Be ABakenP & the Patient’s pﬁﬁ}ln géﬁl wall and
seen that the flattened 5 portion 510-f defines the
the flagtenedrpiogiond Ptfinger the mﬁ@qulpM%D wilblee ‘Haryar@r aptesipr Wb respect

to the E?ﬁ%%r?og :;?S{t of §'i6 pgnm gll&qgﬁ righ R gosnlébg tt{e%lrtw% uab'ea% f(ﬁéﬁ%nd 510-
right, i"eE‘]?éaeﬁ{fﬁy ar@ﬁl@é $HWah Fiftre 608 IRARIR NGB thabihe Q&Qgrﬂitlons of
W be” adj acent to the patient's pharyngeal wall and

anterictrhpOSﬁera)t tldneldd pightt droall Gxa0e vitheespedt hethadekicps0Q when logged in the
“forward" or anterior with respect to the

fuuylﬁﬁgF%F?Qﬂguﬁ@PPlon 510-p). The left and right portions
Ohirwa§ t@erﬂ@ﬁeﬁﬁé@ @n 11531%r aﬁvaay RGa 1804t rekﬁﬁ&s between the tube’s

respectively, are al'so shown"in Figure 6A. It will be
proxirmilchad distabendsh &t tubb eectios 56 dbe sdafy of simvay passage 520 is defined by
posterior, left, and rjghst are all de 'th espect ..
an innfopar et )P 6t BiSGIRTTESHOISR: AF TolrcaEve, P3Sy PR tt%lzf >10is in
¢ : 14-8€EmBL Q. HGT 56158 ofdl. TAE %wqﬁ t
s e LU 0 VB0 P8P, 8GO s
510-i RrehAtacetizedty acshsit akis S2tiand 4 h)ng aukie 522 ¢the short>6id, lomg'm(es 521,522

. boundary of airway passage 5 i s _defined by P
being ﬁbﬂ?@}lna%v:gqrﬁéfxé’af dgdfigdlings)- tSH%rtﬁﬂaé%@gwdéﬁe%ﬁn tf;&ée and right

sides &q{)% glb@? 81‘1 5@6 Sag(ls%"éx eggs %Qaﬂt&%dr@ldgtﬁ 0-1 and the

I'ng s t i'nner perinete
poster&ﬁ@ldegmolﬁﬁ)@ the&u@élﬁbtlonﬂﬁf) Qvthe i hdilﬁai su.@st haigexis S22Qs longer than
is characterized b¥ a short axis 521 and a |long axis
short &29531; Adeashwhen el l(bﬁgn theaestmg posiioy  pej ng shown in

Fiﬁ%\i’% 161?1ﬁb qrgl?et Qrgﬂ 8—1 Ilﬁ @cﬁ entgre@ rgtg tli;lel),(c:leﬁtﬁx5 gfl ey \éatugrg g‘tsof the curved
segme%@@lo Eoﬁﬂﬁ?ﬁﬂa $ADHR dBea Mz RE B2 1 B@ecﬁ‘ﬂ)@ hir@hy PAsd&e 520 into
10-1 and the 20 posterior side 510-p of the tu%
equal snee:d upmr g8doweshal tee. Aaskews ulgjg bisectingding SakisofetAram the center of

| on
curvature and hes%etween the center of curvature C and the posterior portion 510-p.

As shown in Figure 6A, the wall thickness of the anterior portion of the tube section 560
is T}, the wall thickness of the posterior portion of the tube section 560 is T, the wall thickness

of the left portion of the tube section 560 is T3, and the wall thickness of the right portion of the
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short axis 521, at |east when tube 510 is in the
resting position. The oval inner perineter 510-i is
wmoio4perdver ed on the center of curvature C of PEEGB2004/000033
curved segnent 510-c. In Figure 6A, the dashed
horizontal |ine 521 bisects the airway passage 520
into equal sized upper and | ower halves. As shown,
this bisecting line 521 is offset fromthe center of
25 curvature C and |lies betlleen the center of
curvature C and the posterior portion 510-p. As shown
tube sqcHOEP@Lis d46As atresaltygd e tnbe’ s fattsned péstertes paritoprand the offset oval

. ortion,of . fube ction 56 is.Tl, the | .
iternd] it 08 v ekt 55 BF b B oS RoReote Beind e resppetively.
are thiR®RY thaf tHelwall PEckABsts dfthe leReSA ri gﬁf Irtiéhs! f dndPRY fe'sg&ti%ly.
the tube section 560 is T3, an t%e wal 1~ t hi ckness of
Preferatiip, the ylekngss of theantefiot patiiOr 28 34bBuiallBequal to the thickness of the
PCT/ (B2004/ 000033 . 11 tuhe sectjon 560 js J4. As a.
posterlPEBoiioh df. ARE PIBELIY: P gtlflgﬁésoof&s%leg PPBIOnarit Fubstagtially equal to
. f et . it . | '
e e Rk gtk 1) 5L eSS b o)L 0593,
thicknesseyBc T}, Vi8] and T,af ehetthibeweetion S6draré hibstaadidllytdauaiko @ Faailimeters,
0of the left and right portions, T3 and T4,
1.7 milligagiers.t3-3 wiljimeters, afded-3 prillimeters angithadadiys Ropf quiged segment 510-c

is subs?ﬂ#@ﬂ%cg ugf’%][?t.§ ﬁ@h-grl%tpegsg 1 :ﬂ}l?ag &Peg%rﬁﬁ! 43%503@5% tfgegtui)@ Section 560 of

the airpag tube 30 3, midedrdnh PVIONaSEridlfchifagetifltbypatutdridterlid theéSrange of 50-
substantially equal to the thickness of the right
90 Shqsei on T4. In one preferred enbodi ment of an adult

lze. 1h hicknesses T1l,, 12, T3, ..and. T4 of. the . .
o 03 ey P ESRERATE 2, Pend B POty hirbuve i
bent td1hk lisB@ddyhape, the tdbdMdntraNPlefiSto spridy Pck kb T8 feltiSy shAPE This
3.3 mllineters, and the radius R of curved segnent
tendensy Gauses 4 deviqgtin therfullninsertedpoafiguratian t§ apply|a fotse &rte sersitive

o B o G5 a 8005 T B RSB oR: Bhedf e
the dufafidh 8£t8drligeH Bt R1FHRBLE 2 foW niifded) 2PBS0fr, RQoma0
Shore A As illustrated generally in Figures 5A-C, and

circunptanggséhmay beddsiradeto ehenxd lotymgedl mvaaly airwipeddvice it ¢het futlpinserted

the ipserte hape, the tybe n rally tends tqQ spri )
configiyon 25 S GSeetiponprarigel bovr Ondeaenbiseg icans e e Fppiea
to the SRMhCE@s SHHWINE Fighrds ddiSRNE 86 CABdrh I RYd RRirke aﬂﬂi,%mee it,
orce F to sensitive 15 anatom cal structures of the
pWther a flexiBlecirway tubed e betn @onmnitt regtingshae ta its imgaitéd shapd, portions
concern when the duratjon of insertion is relatjvel% )
of the g*%s p\tall(dgfo&p’as & resaly @m@@ély, at ﬂEﬁWeRPétro,f the-andesipg portion of the tube is
. . ” e
comprELEFHIRY AAEERE PO RACESRFPY o AR ALLBE s

under @asibh.gUiefor@IF & pfin€ipalBngtaerapdrin edforé tikeiodiprdisidh Snd
Under these conditions, the force F applied to the .
stretching indiffer¢rn ashefithe aipvay ghe-ek gznerll e dyrep gersrated by egmpressing or

stretchfanr};danI etlashg mcciererﬁ)lerr %ct:)rleaelsets it ehe fickess tof the member. When airway tube 510
is bent to the inserted shape, the maximum compression and stretching occur in the anterior
portion 510-f and the posterior portion 510-p, respectively of tube section 560. The wall

thicknesses of these portions of airway tube 510 (i.e., anterior portion 510-f and posterior portion
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20 Wen a flexible airway tube is bent fromits
resting shape to its inserted shape, portions of the
wao oive/oouad8 deform as a result. Specifically, apCT/682104/000033
part of the anterior portion of the tube is
conpressed and at |east part of the posterior portion
of the tube is elastically stretched, or placed under
tension. The force F is principally generated in
response to this conpressioh2and stretching in
different parts of the airway tube. In general, the
510-p) arcdy dgegreredued tby minimprmesBedigingrthe ®all dtickaesshs mgarens of tube 510
el asti c menber increases with.the thi cknselss of

thatt exRepiRte MARTEHM SOFRESFSOR AR Hirichineadyanipecoysly Frliprtt fouss F
n
Beme B L e i RS L bR e
configutftiqn, respectively of tube section 560. The vval I
thi cknesses of these portions of airway tube 51

( iln dditiog{p é?quemgﬁtﬁumadﬁ t@f@wnt,dﬁ@cmgstb% fares F plse @ﬂ@ﬁtaw@usly
P r
mcrea%Qs tﬁé ggéﬁgr of tg{a%gﬁ%gg 88\'%% d g%v%\)gl f*b)/ aelﬁxsr}ﬁ é‘%‘z g'falg{:alrway
dev1c@[s€iﬁlﬁleﬂ’ﬁll)t inbértedldnfigitations ideelly B@ehowEd bW fEroENHCEAS bidthe
and stretchi ng advant ageously reduces the force F
devwg dakmay eayshif to meve Eﬁi@lV&r‘i@Im&m’ml‘?%dHPWeYﬂﬁethB frrelcangese

movefnﬁnt oggl?et qcegﬁze 1{hr1r%3 dlg é)a éjrltl ¥f th nﬁ)?c{ nlfE argg nliougﬂ ro% fﬁ) Beco%es

combi1Rd Wthdehek F@cdsaeaiftiny ﬂbxﬁ @a@éﬂl‘tf oV EH&aR e hibvel‘n&ﬁ lof @f@Fway tube
the stability of the |aryngeal mask airway devi ce 500.

externah emthapat@ny utigaeai;ulmfor@s cavaspusalby devdcd t@ mevetwighin tfie|pgtient. By
onfigurati al.ly ther oul
reducirigXiedorie o @k P SEViea oD 2oy ineeiasy s hetie e ot he
devict SlilthbVéErelRivk I&?th@?ﬂh&ﬂtwhemy Allly ihfRedl 6 RufatoAN
cause novenent of the device w tyhl n the patient. If
t He disnssed &bavs, ledugng theowadjhhickmresses of thekaetcuneport.i_@n 510-fand the

conbi ned ther forces resulting. fro ati
postefighBram o 1ip ShobenEney DS EhenGarul "eanses PeJoics Fappiieq o the
patleﬁt RéheR flel R Bice 560 ih @l%ut*utly Hﬂelftéarc%ﬁﬁglﬁgtﬁbrp MRS, récnl%m%QP{és@ ®all
to nove wthin the patient. By reducing the force
thickriessea adwantageonslydines aet sibQaraihilpnffeny deedility ofdibe éi;o tdmesmt forming
i kelihood that the device w nove rel ative
kinks yuten dietubgis bentio theainseiief jhapfs EL&S éhbeeelffﬁad@?eaft filttslﬁty %Slst
formiff; REWE 3éh BB s REFHHNihiIP Sindd W PP ARG Ye AER and
right 5'31@5 ¢ thed tubd a)eailfswﬂ)ESé lelﬁtemadfgmwageoua;isy inf ;e @srdtdirection when a
force F appli to the i ent when the device 500 is
kink js gorisd). fIn |tt|lt3¢ ﬁlﬁs@ﬁtl%faar@dmt @’QH%‘?fl thgairyaysigbe arg guidiciegtly thick to

preveg{]]%g? Walatll antglI tﬁ%< Qn% anél gés%? ({i‘ ?8{ %8 gqgﬁbﬂ.}%& are ¢ sufflc ently
thin tb %dﬁbeﬂﬁe fd?b@k%pﬁﬁé@ﬂotﬂ%@aﬁéme is bent to the i nsert ed

shape. This is because a tube's ability to resist
Another advantageous feature of tube section 560 is that it is configured so as to provide
support to the thinnest portions of tube section 560 (i.e., the anterior and posterior portions 510-f
and 510-p) and thereby resist formation of kinks. Referring to Figure 6A, the portion of the tube
above dashed line 521 is characterized by an “arched shape”. The tube walls at the base of the

arch (near dashed line 521) are thicker than the tube wall near the top of the arch (near posterior
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form ng kinks when the tube is bent is principally
determ ned by the thickness of the left and 20 ri ght
woiosme4998 t he t ube (because these |left and ri ghCT/G&R008/000033
coll apse in an outward direction when a kink is
formed). In tube 510, the left and right walls of the
airway tube are sufficiently thick to prevent kink
formation and the anterior and posterior walls of the
airway tube are sufficientl} thin to reduce the force
F applied to the patient. Another advantageous feature
portionf 19-ph el tar¢hed sb@®” resulthfiomithe oval, oo plliptjcal edhapoofake inoer
._provide 25 supporf to the thi S ortions of tube
perimgigr Y10 drnddg ppsticplar fromdn e P’Paggiﬂﬁthgs 8 P risnfedspes to
= f . K q i i« ’
ey 1o bngh 0 ABSG hs ALTBIS SR gy
convenibntlyesugparisatie tdlateve B2 hini gosteliar peti@r 5 Wegladl/resists Teakion of kinks.
... Shape". The tube walls at the base of the arch (near
Slmﬂaala(s%é gortiop of Hietyibeheloy dashribling 174 ris plse chagprderggd by 4m aarched

; _ f i 64908
shape' 8 W8 o B A g0 TR AR R Bl Sl R e
shigpe 6B itiasttdiss yet anotlidiad@nalge obdiredy tubé 5 1R Berslhignebef10 into
. the inner perineter 510-i, and in particular fromthe
the insegpdyshare sersragesgfompressise forepsd™ Bt Resham the anteriezang posterior
. d 0 rior I t post er.
portiofiSGAREbE 7 A} HaEy R Bop € oo B2 Shblse
compre$bRAbicSs AftiEpréRin@tdllapie/oftthd tibd) @S Fetafén SOKihkIR theldbd However,
and resists formation of kinks. 5 Simlarly, the
the copapressivhfondes iFa aonatitsdesp bavewangfstian the geonsry df ubgl540. In particular,

h teri db " h h "t hat { h
these GOSN A7, e M S e O P bt aer B e i ore
circuldrl AWASs,Gfher bbibieAs RS iV 8Val vheh bR uBAYANS a0 Atk SHABY.

tube 510. Bending tube 510 into the inserted shape

HoweymrnasitattesTl Ode fpeaskigiothe insertedshépre, thh antupallyrovehintéreperimeter 510-i is
ant.erior and @oste jor portions of the tube. As

deformed nip AR SHEVAT PPflife 510 is configured so as to

F @fHe theltBSS$1 010 i B RIERS s4Be, fiflef g&ilﬂ&gr $I0EVi8 Bharacterized by an
col | apse of the tube, or formation of kinks in the

oval shapeand tHeuengaxis 522hshavanipriégse 64) bithe amefperimniateehésisetween
have an effect qon the geonetry of tube 510. In )

the anfSEipF Fdfogierior RarieRs &m%%%&a%%@%%&wmem%g

aligned g&qthttﬁé;%nﬁ#ﬁﬁﬁ}é?g}c&ethbwg %engfaaliédrﬂ? ﬁe%ai_lg% iQﬁe! tuH@foecPe ivr\lﬁfgtrﬁ:d shape

cilrcu at I nner erimeter IS Oova
(or altédnetively ehe9dhk axds 520 dndah¢ estralyissdfapevay tiie\sd0dbth 1&RSn a common
tube 510 is forced into the inserted shape, the
plane regerdiess phwhnihar thefHbe 5 1kis imtbe gssting or insqrted shapeyeAbignipgithe long
o ' I file. he.tube 510 is .in
axis 5%%%&1} ?ehse??%ognpghsrasgeé’fgxirc%sge[edgfaﬂgaeffﬁo%se\{\p g‘?"r%ﬁ!h.e fimer %er?rlneter ina
directioh ali gt &iih2BEl1dAY 2RI} wHeM de tEhiR Be@n tHehfsettod ShapX hisd hérdby
(shown in Figure 6A) of the inner perineter extends
causesfbe ipaerperimeter to deform to a more circular profile when the tube is bent to the
inserted shape. The outer perimeter 510-0, which is generally circular (except for the flattened
portion 510-1) when tube 510 is in the resting shape, is similarly deformed into a more oval
profile. When prior art cylindrical tubes are bent into the inserted shape, both the inner and outer

perimeters, which are circular in the resting shape, are deformed into oval profiles. So, when
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the anterior and posterior portions of the tube. The
| ong axis 522 of the inner perineter is aligned with
w0 b4oets essi ve forces that are generated by PEndBa@4/000033
the tube to the inserted shape 20 (or alternatively,
the long axis 522 and the central axis of airway tube
510 both lie in a commopn plane regardl ess of whether
the tube 510 is in the resting or inserted shape).
Aligning the long axis 52214 th these conpressive
forces advant ageously shortens the inner perinmeter in
prior agt ainWay dwultes are fatded ireal theiitdertedh shapertheinintanallagway pesshgds become
is bent.to the inserted shape apd thereb auses the
narm“feﬁn%frovab sy apaking 1 BTGRP Pese S RS AReTEY TRserisd cathelers pe
endotri1RAl b8 hi lﬂ?créa§ig? S&ES&H\?\% {ohtﬁovg of %eﬁstﬁroh e B2R%owelBE when tube
outer peri neter -0, Ich is generally circular
510 is bextdmtptthe insertedahdpeaitd iarverch] aipway posage défbriby tovigiord ¢itvalar shape
510 is.in the resting shape, is simlarly deforned
thereby facilitatingipgeriomef caghetors qrendafppshea) fubss angd preseyying aeqdciigw
chmmiﬁgﬁ& are bent into the inserted shape, both the inner
and outer perinmeters, which are circular in the
I BiSdddition $6 thie@bo iy descliied atiRhtd gas, ahestaki giratibh bEgrway0ube 510 also
when WO 2004/ 064908 PCT/ GB2004/ 000033 14 prior art
advantapeansly premides aaralrwep pasage afierredsed crﬁ%ie@wagmm compparison to

s L5, BRREPRED PGS ELE L6 el R Ehoipaf s o

distan€ctiRdeRlthe Oliter RREALF MR8 ahleABSpMIbhs oTeKeLASIAYGube. In the case of
resistance to fl ow of gas through them However, when

prior artfigbe 1¥)1shoivg ipEigurd hthe distence A isrsiraply hrapuer didngeter of the tube. In

the carg (SURBDRROUE BEES A 4B oR ELB oA it ap e gyer
profileSTARE fuBE R clrdtipeS HRRRVR! RV tuBS 1908 tbO¥Mo0, the

) ( o1, I - distance D
characteristics. In addition to the above-descri bed

deterngniesathe mtpesientahgapaeqifiteduio msérd thedfibex(i.ewdng spade deBd@n diesupper and
adyant ageousl| rovi des .an ai [way passage, of | ncreased
lower fetiEauiis areamimgty (i i 0HPS O eegioR) p Whief Jhograben must
open tR&i} R BakcdnBESie tﬁehﬁ;eg 0 ah feRHfBACADRE cRBs sdcliBnal area of
II'T'ustrated di nension st é 10 di stance between fhe
airwayopHseage 928 isegreaver thancthe utosy seatidral aea opihe hirong paskagelyeovided by
. airway tube.. In the case of rior art tube 110 shown
prior ari{upg é&r élblw,t isy heriofiagt yedias b SharpaisrizeA Y apypwier diameter D
. di . i .
providlt HELED PO BriURa o2 oo L1RpEAEEI A Ine R B RoR OB Tded by
tube 5$0 tigpactdiized by €fe same dirhdrgioaD. t Tisis istsbdetaise1tie waillrthick@dss required
. However, in both tube 110 and tube 510, the distance D
in a pripsragcyfipdsical tybe fopreyengkink Sormgkipn reselts in ap airyay passage of Hecreased
tube (i.e . th e bet t he upper and 15 | ower
cross s(egtg?rﬁﬂ z}rgab%sl (foéncpeaf%gg@lc%a%gra@\ég? Q‘ the airway tube, or the
anDssAéral it ivBesehble femPainiRRh alfal tubeRutdr ighénsicAVD td the

acconmodate the tube). For any given distance D, the
correspenyiéng isecdemsalegdaphwhide @fthe same time maximizing the area of the tube’s airway
passage. A large airway passage facilitates ventilation of the patient’s lungs and also facilitates
using the laryngeal mask airway device as an intubating device for guiding a subsequently
inserted endotracheal tube.

As compared with prior art cylindrical tubes, airway tube 510 provides an airway passage
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ai rway passage 520 is greater than the cross sectiona
area of the airway passage provided by prior art tube
wQal®4/0d49e8 is, a prior art cylindrical tube  PCT/GB2004/000033
characterized by an outer dianmeter D provides an
ai rway passage of reduced size as conpared with the
ai rway passage provided by a 20 tube 510 characteri zed
by the sane dinmension D. This is so because the wall
thi ckness required in a pridr art cylindrical tube to
revent kink formation results in an airway passage of
520 ofgww&ealsee@a for paysgiveronterolimensioncl. Ascardinghy, edway tlfme 510 may be
neral, it bs .desirabl e

contig 38 Big e taE LR tasinen bFURE B fam ek @ Faror pfr ar ube
while GOthE SROMAE RVvihHh Rduenhddr @adsioN . La V\lgﬁgéahﬁlam | fWices

maxi m zing the area of the tube's airway 25 passage
constrﬂctbdausglm gich wayap ageapevidaeibivilentesntilation ¢@a¢1qnwh)ﬂle 4t e same

patient's Iun%ugand al so facilitates using

time belge FAErdp insgY ﬁ%ﬁffiﬂ?ﬂ’@éﬁ“é erigsarhevion lﬁimmelaeww tube 510
iy o o B SRISAL)D BAGEH, BRFP P S8 it ey

tube whilb @t thi Garpe tivie pesviding an sineyy ps3a ot eM@e2dde4 064308al mask
. PCT/ GB2004/ 000033 15 520 of enl arged area for any
airwaydeyiges sensERCtad HERS Pesh aswapRsess aiemginyore diffigly torinsset thano

. . fi
corresgglidél%%nq%g&idﬁgﬁésﬁ%gtr@g Qdéf%}{ﬂageeouag tpﬁwlgg ﬁgleas%d v\é\ﬁtYIatI;c%n capacity

and périt€ntubdtioneviét a faheer SRR efdotAaaN@bes.  educed out er
di rensi on D. Laryngeal mask airwa devices

cAﬁgﬁlﬁrmwamfmgw@beaﬁlﬂmvawﬁ tepgdapoirtien 2af facilitares

mserc S oy B 8F RS sl Born T D Ry ey B ies by

placind @ fiffdex fi vﬂ%ér@inﬂﬁé H38bey nead teVjaNctioH B tHe kikwafRbe@d the mask portion,
configured to provide an outer dinmension D equal to

and by weing tbe fiaggtd epplnpesyyt tortle devide aaidithegby push éhenhiask gorion

t di f
ovoudy e SRR RO B 5300 B R L oL B
insertioH $bnEWEABN b M PE adde hd WhydRl8’ sHrch? Gl etasﬂ)psh'prlﬁfaéftthé Ay tube
corresponding prior art devices and yet advantageously

duringyingpriiate Thedtateselborgort IIOaﬁ ofdime aieprgditbe/5 pravidegxestatil¢ platform
I, nt.ubation with a |ar i anet er endotracheal tubes

for a ERAPRES TRASFARTSRLER GO 0 FRRLY PELHE (814Hring 1§3Eion of he device.
f kﬂ&&%@arﬁﬁ’g drRvRd 90d rel ARG tb 'tﬂe"’lfsg of 1n's&Fl§ﬁ fdofo ggntfch E‘nsertion

devi ce hysicians normal Iy I nsert [aryngeal nas
of the devivaiptokepdticas Awellknawn alierastivieneleie use ofyefingen té éudtrol insertion is

devi ce, near the junction of the ai rway, t ube and the
to use ﬁ‘ﬁsws‘iﬁi?? fogk - Sugh dnsifion deqkyeanglly hayses distal eppdishaf attaches to the

RSSO LR, B4R e lBElion.
insertiBh kddls A gepialln ﬂﬁ‘i'diaaﬁroﬁiirr[a\l\@ﬁ/d thedae sripfidadytthd shylsieRa dafing
insertion and that remains outside the patient’s mouth during the entire insertion procedure.
Figure 7 shows a view of device 500 taken along line 7-7 as shown in Figure 5A, and in
particular shows a view of the device near the intersection of airway tube 510 and mask portion
130. As shown, the distal end of airway tube 510 fits telescopically into the cylindrical proximal

end of mask portion 130. As shown, a gap 710 is defined between the flattened portion 510-f of
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insertion somewhat difficult because the physician's
finger can easily slip off of the airway tube during
w0 p@e649081. The fl attened portion 510-f of thePEi/GBaO04/000033

tube 510 provides a stable platform for a physician's
finger to rest on, and to apply pressure to, during
insertion of the device. Another advantage of device
500 relates to the use of insertion tools to contro
insertion 20 of the devicel®nto a patient. A well
known alternative to the use of a finger to contro

tube 510 sad theqmoximal and of swsk portiond 89. t Therngapdad P ‘brov8iesfa convenient place
insertign togl ener.al | ave .a distagl end.t

for P g b e ond A PR OB B Mhar

] WRGieARb&Ye, i:{g%r LK ookl 4R PviE QO f BRHHbPRELDPEE0 Witk the tube
tool™s a [ 1 h I end

insertion to so generally have a proxina
is in thdeektingsshgpe. PRiecbusyt petimetehy Hi-¢ harbean désegbed asdeirtgi bonnded dby a
that remains outside the patjent's nputh during the
curved segmeat p Hse and HHNGHF srement 81_ 0-bdn thequplgrred embogimgnty thg gprved
f i.ce . i - 7. . i .
e S} R S b b0 pLyf, SO BiEs10 01
chordtdfi€hd dichy thaGkicnds Bftwad thaywd etapoinisbf aomnjas ke300l Blowever, it
130. As shown, the distal end of airway tube 510 fits _
will be @pereciated gt pigwayitubes Jeastayatdrgeqrdiae tehsiaveation ayed ngt have this

k i .. As sh 0. i
xRSO HEATRe SRl B B BB s
portidnGoIB2RP B Iktead Bf bethe the Hhjane biheciRe) g dkvedREeidnt 510-c

mask portion 130. The gap 710 provides a conveni ent
couldgbBaw an eldipti¢aboatothreg notheirelilart eurvee tpriber, the dupedrsegmagnt 510-c need

tool during insertion of the device As .not ed s
not b ieetd faoih ROTRECS ROy, LTSRS S0 LpeReIg: R greent ne.
Rathcd S Lo aieG R 1o Ncdr &, bideed, bath! HoWBer! £mHIuR @f SMSRBre of the linear
The outer perineter 510-o has been described as bei ng
segméxu 564 ib oyferably signilienitly ggpatenthad g of thaduryed segmeant 510-¢, or in
segnent 510-1. In the preferred egbodi nent, the c ed
other 3gHte e 1B e e 11 PRGN AP npsf et S10. Also
i irw4Y tube &e preferabl
cross 33 BRUTY oy pOAF A GRLLSSRTEN TR b e ety
charaetet pall byt the ofiion bfa nwjved segmentS3l0-ccand ldinesresegment 510411 Prebance of a

. appreciated that airway tubes constructed according t
linear, REFRAIAY W FFONE A (AHeA FEATIROEH 2loRE aNengfip G NG B et
. (e [ i eneral ly airway tubes
pmw?ﬂgltetng%f‘?“w;ﬁgd%gp :ﬂgﬁgehtfg?éh%g???gh 510-f. For exanple,
| rSiinglady, fhilb éengrefehed Meoperiaieter 6 0-4 iscoval; litawillt heenppraciuied that

~ segnment 510-c could follow an elliptical, or other

airwap gwbeg icprsifued accershingto the invention ntaw@eésar@@ar@é@demer pargmeters that
need not. be cepter 0 a [ [ v, fhe.

nave BRFCuPACU it BBy 20 he bRt of g MR W fod R shope

is notMORF and frefeftiblyda aik@Rcd takh@W tike 16 aN@ fl ghtQided bE @€ innRAbdtimeter is
However, "a radius of curvature of the linear segnent

less tharOa distascefhetfesndlyd anteriogand pesteniot sidefr dahecinnenpgnmeleat  of
the curved segnent 510-c, or in
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15 other words, the linear segnent 510-1 is preferably
strai ghter than curved segnent 510-c. Also, cross
wG@emiioerss t aken at any poi nt al ong a subst ant i BCT/GBa@HA00033
of the airway tube are preferably characterized by
the union of a curved segnent 510-c and a |i near
segnment 510-1. Presence of a linear segnent 510-1 in
cross sections taken at any point along a | ength of
the tube in effect providel?he tube with the desired
flattened portion 510-f. 20 Simlarly, while the
CLAIMSef erred i nner perineter 510-i is oval, it will be
appreci ated that airway tubes construed according to
the invention may be characterized by inner perineters
t RAL; f
1. i %\%earlr Z\rﬁlﬁ)ﬁg%)gg fa(r))%rﬁé@fﬁ $nflk 6&%5%&&31]06:3 F]h% lﬁgﬂ%a}’maﬁpﬁrway device
compisding en mflatableojuffcthé cufif aéﬁramgla perefab opdning lmmlaamﬁﬂated the cuff
between the left and right sides of the inner

being (serishlk roth & Tk of HBANeRt @8 ieEed I9GRigBSHIR g patient, the cuff

surony g AR e T iRl Bt ol AR R TEgftn, e sirway

tube coinpyisifig b fleRibleowall) chahterisealn iNaskie aiall\wamptléiacRast bh€area of
| aryngeal mask airway device conprising an inflatable
reduczdﬁlfcanSﬁen augrea glethe Hiba ghas exnepiences CoppIghsien eftstietshing when the tube
is i pahen Lo flated the cuff 5 being insertable through a
ﬁﬁ %ﬁ patlent to an inserted |ocation within the
patlent, the cuff surrounding a glottic opening of the
patient when inflated and at the inserted | ocati on,
2.t Aetub¢ acearding mm@imdmcluglinggi };ﬂumli@)@'f lateas whteduced thickness in areas
fth W& racterised in that the “a conprises at |east one
of the Jpbe CXBPrIene g FORE THPR RESENM$ an area of the tube that
experi ences conpression or stretching when the tube
isinits inserted shape. 10 2. A tube according to
3. clAai ainwhy tabecicoetiding taclpinuil adopyisiog agrexisabéndrapd aclésthl end, an

t hi ckness in _ areas t he.tube experienc
anter ARl SRS FEFT0s RV RPTCOR TR T BB b e nfeissdriog beine
charaéths(éh By @tﬂmn&‘q{fgﬂ' thRkigs thaRiXERBAd BB RADNE Bl %(;s?énor portion
end, ah 15 anterior portion, a posterior portion, a
being Ichimctmseﬂ by thinderavalli thickngsothian dhre, left hrd Aglitgrottmms.por t i on
being characterised by a thinner wall thickness than
the left and right portions, the posterior portion

b%eﬁﬁ %}91; hﬁ?féﬁcgﬂn C]Ellm Q}%sz\\é@tllon bRlE kY Shscm{n %H outer

rig portT ons. t ube accor |ng
perimey, ty @t derighetk ficladirg Xouowd ssgmértand alinédreegtadnt, the curved
havi ng _an outer 20 perineter, the outer perinmeter
segmqnt eXgerlingTrame Hrsenping s Asisondprint the lingai segmgestending gom the

first p%mt 18 tgne second point.

5. A tube according to any preceding claim, a cross section of the wall having an inner

perimeter, the inner perimeter being characterised by an oval shape.

6. A tube according to any preceding claim, an outer perimeter of the wall having a

flattened portion.



segnent extending froma first point to a second
point, the linear segnent extending fromthe first
wW@oioane49e8 t he second point. 5. A tube accordi nBCT/GBagvy/000033
preceding claim a cross section of the wall having an
inner 25 perineter, the inner perineter being
characterised by an oval shape. 6. A tube according to
any preceding claim an outer perinmeter of the wall
having a flattened portionl8 WD 2004/ 064908
PCT/ GB2004/ 000033 18 7. A tube according to claim®6,
the flattened portion extending fromnear the distal
end of the tub r.the proxinal of the tube.
7. ERubGacetinasne i nBe At R ot R o neah e distlend of
thetuﬁé@tn%&rtﬁ@l RRIhAIeRd SxtheRMENY i nto the end of the tube
adapt ed fg insertion into a said |aryngeal airway
mask device. 9. A laryngeal nmask airway device,

including a tube as claijnmed in any one of claing 1 to
5 8.  gAtube according to claim 6 or claim 7, the flattened portion extending into the end of the

tube adapted for insertion into a said laryngeal airway mask device.

9. A laryngeal mask airway device, including a tube as claimed in any one of claims 1 to 8.



