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LARYNGEAL MASK AIRWAY DEVICE The present invention relates to a
laryngeal mask airway device. More specifically, the present invention
relates to an improved airway tube for use with such devices. 5 The
laryngeal mask airway device is a well known device that is useful for
establishing airways in unconscious patients. Such devices have been in
use for about thirteen years and offer an alternative to the older, even
better known, endotracheal tube. For at least seventy years, endotracheal

tubes comprising Iwggr Pﬁwtwm iﬁ;q lloon disposed
at the tube's distg"‘én have elgir: use(#‘ or establis ing)%irways in

unconscious patients. In operation, 10 the endotracheal tube's distal end
is inserted through the mouth of the patient, past the patient's laryngeal
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Inserting an endotracheal tube info a patient is a procedure that 20 .
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instances, the difficulty of inserting endotracheal tubes has tragically led
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disadvantage, there are also other disadvantages associated 25 with
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roat" is principally caused by friction between the tube and the notch
aspiratoétiwvedhenetisatiemsearytenoid cartilages. Another disadvantage is that

; Ileﬁgésélfglze“%t%‘%r%éﬁggneef}cl%%‘é%'éiyv‘éﬁﬂ&is% PRI AN GPLHANEm several
major disadvantages. The principal disadvantage of the endotracheal tube relates to the difficulty
of properly inserting the tube. Inserting an endotracheal tube into a patient is a procedure that
requires a high degree of skill. Also, even for skilled practitioners, insertion of an endotracheal
tube is sometimes difficult or not possible. In many instances, the difficulty of inserting
endotracheal tubes has tragically led to the death of a patient because it was not possible to
establish an airway in the patient with sufficient rapidity.

In addition to this principal disadvantage, there are also other disadvantages 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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problem with endotracheal tubes relates to the manner in which they are
inserted. Inserting an endotracheal tube normally requires manipulations
of the patient's head and neck and further requires the patient's jaw to be
forcibly opened widely. These necessary manipulations make it difficult,
or undesirable, to insert an endotracheal tube into a patient who may be
suffering from 5 a neck injury. Still another disadvantage is that
endotracheal tubes provide an airway that is relatively small or narrow.
The size of the airway must be relatively narrow because the distal end of

the tybe must pe sufficiently small to fit inta the trachea. In.contrast to the
probte TGRS ) A Gl on
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requiring contact with the sensitive inner lining of the 15 trachea and the
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mask airway device does not interfere with coughing to the same extent
deviceastendotradtvasl thdvelsy ainhbbp dueitw tiyeselsadbantagesatmeakkrymgesidevice is

«..mask,ajrway device has enjoyed increasing popularity over the last .
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illustrates a device 100 that has been inserted into a patient, Laryngeal. )
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. device 100 have been marketed commercially as the "Classic” for many
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Tube 110 extends from a proximal end 112 to a distal end 114 and mask

airwaygstgbishabwite oo sredp tiaghenl fube: sAlratherar ingeahaatk gamien desiye does not
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Mask portion 130 also defines a central passageway extending from
advantages, the laryngeal mask airway device has enjoyed increasing popularity over the last

thirteen years.

Figures 1A and 1B show perspective and side views, respectively, of a prior art laryngeal
mask airway device 100. Figure 2 illustrates a device 100 that has been inserted into a patient.
Laryngeal mask airway devices such as device 100 are described for example in U.S. Patent No.
4,509,514. Laryngeal mask airway devices similar to device 100 have been marketed
commercially as the “Classic” for many years by the Laryngeal Mask Company of Cyprus.
Device 100 includes a flexible cylindrical airway 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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3 proximal end 132 to an open end 136 of cuff 134. The distal end 114 of
tube 110 fits telescopically into the cylindrically shaped proximal end 132
of mask portion 130, and device 100 provides a continuous, sealed,
airway extending from proximal end 112 of tube 110 to the open end 136
of cuff 134. Device 100 also includes an inflation tube 138 for selectively
inflating 5 or deflating cuff 134. In operation, the cuff 134 is deflated, and
then the mask portion is inserted through the patient's mouth into the
patient's pharynx. The mask portion ig preferably positioned so that a

oSSR R U e

telescdpie At iwayeafyiveigatientisafat prix hel ctfie] 30 patiast' s ltaitic spemidgyvice
After the mask portion is so positioned, the cuff is inflated therebé‘ forming

100 prgvidey; a,cpRR s p5HEf A B GRes JramuPivs mateBfisHesh 'lg b to the
open eaIWa¥ pdefrding fiemctheopraximaliend 4 Zhahthe tube 133qdpdhectively inflating

patient's trachea. For convenience of exposition, the term "fully inserted
or deflaipggtithtidh" shall be used herein to refer to a laryngeal mask airway

dﬁvé)‘f)%rgf'i%ﬁlbﬁ% begn 30se H@Ha‘t@gp &he %@%@%Q@ﬁﬂ%n%? i@cl:?ﬁé’éﬂgrou gh the

characteristics: (1) the mask portion is disposed around the patient's
patienigsgniwidpaninbe pRyiene cRifignnf diee Toshprgtscapmiomnhty theshrieatse that a
- ttigoRening; ' : imal
il T S OB 0 s he
open emvhEkopo rtiervutfid 3dhe adigieddin th theoergty they patienpsiemoisthrashdathies., the

) atient's natural.u r airway,so that the device prqvides a sealed airwa
patien G e S R R e e R A &y
forminghovesl adauyadgeapaaskaitordy oevite imthdifdlabisdried confituiratigrextending

When device 100 is in the fully inserted configuration, device 100
from the;Dre AR S0 I{/lgo(gﬁlﬁ&lb&ﬁg&?fﬁg Pl’ﬂ{beﬁ{)lg {FAASf the trachea. Rather,

theseahisnesiabdsbash By GRNtRGEAL PHABNI Qe i SUES SUEIRMNAIY heused
patient's laryngeal inlet and the inflatable cuff 134. Unlike the 25 delicate

hereinjiq&3{gF iihirlgrapend trachad e e A PRy HieRPihid drgatient and has the
followHEHSIPEHsIR Contadie WK BRI MatgbsE@LRRMME paing he@Chéning;

swallowing food, the food is normally squeezed against these tissues on

(2) thejgp{fayipdlatnsl EappRagUsATHeYRIISS RaS res e BiaiRgRinesand (3) the airway tube
extends from a proximal end located outside the patient’s mouth to a distal end that is coupled to
the mask portion, the tube extending through the patient’s mouth and the patient’s natural upper
airway so that the device provides a sealed airway extending from the tube’s proximal end to the
patient’s lungs. Figure 2 shows a laryngeal mask airway device in the fully inserted
configuration.

When device 100 is in the fully inserted configuration, device 100 advantageously does
not contact the interior lining of the trachea. Rather, the seal is established by contact between
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 less susceptible to being damaged by contact with the
inflatable cuff. 4 U.S. Patent No. 5,303,697 describes an example of
another type of prior art device that may be referred to as an "intubating
laryngeal mask airway device." The intubating device is useful for
facilitating insertion of an endotracheal tube. After an intubating laryngeal
mask airway device has been located in the fully inserted configuration,
the device can act as a guide 5 for a subsequently inserted endotracheal
tube. Use of the laryngeal mask airway device in this fashion facilitates

ti | "blind i tion" of th dotracheal tube. .
e S e A LIl Bl S hae

may béadngasd tbedniubatingasynoagt masklainay device.” Ones thsaavcR vice is
has been located in the fully inserted configuration, the endotracheal tube

useful for faGHi RS HISHIAT AHALATNT AU SR MYl A RS RRUNS (B peffl mask
airwaySHARI RYsiBsartisaihei s pdotiaghaaltbediiouaishermini@yciubg afthea guide

intubating laryngeal mask airway device. This stands in contrast to the

for a syarsavenaje R GBAIGE el yhtehtss REHY, Inadecahagsnn thsxsiigea this

fashiofGAYIEEHEY {12, EdBHACHREAIMRE WS IRSEHES YHNAUR NG AFRIBIRACRQ!. Only

~theintubating laryngeal mask airway device. As shown in Figure 2, when

minor {Revgaiee 20hdPtiene sthigdnaiteendantigueatian ¢HéolBsglhvilas/nieting

1aryng9§1%HH§E%i%%§S’i&fowﬁcﬁ‘fﬁfe'%&EH&%B?BX&%Q&Q&% {Pgr% Resefige
patient's natural upper airway (i.e., the patient's natural airway passage

configdetinedthy adatowntical siactayds suehedsite harclandosalt palettesoaaaents of
the pharynx that allows air to freel s hetw the mouth and the .

the b Y B R B R BB S ine

laryngwiillheskusadapekaiitdo Thiektmthershapaassumed hiythe laipayaytidng of the

. _Wwhen a laryngeal mask airway 20 device js jn the fully inserted .
Pa“emc%rh‘ﬁ féet%ngé’ﬁdatﬁéfi@r%%u ebsetiﬁﬁ"éﬁ%?p‘gt rqugﬁﬁalegi Gursto e
withouRehesed afainteneliantathe shape Assanarhhyy the rigway tube when no

external forces are acting on the tub%)é)e‘.g,, when the device is not

insethod Tt F §ufidnt At fa° Srvisk, 'A0redp) U THthbanmthroRgayation, the
airway RARKE1 R AlvaY tuReIHANAR frmegfherpaligidepnsey-igich.pe sratealicnts

and the tube’s resting shape is often identical or nearly identical to the
naturayppes HgEled-cshbpBatifaivelaitrpl g ) scdedings B e amigH structures

such a@iﬂ@%r{ygﬁﬂgh%aﬂgigs %?ﬁ.@b}ﬁgfnx that allows air to freely pass between the

mouth and the glottic opening). For convenience of exposition, the term “inserted shape” will be
used herein to refer to the shape assumed by the airway tube when a laryngeal mask airway
device is in the fully inserted configuration and the terms “resting shape” or “resting
configuration” will be used herein to refer to the shape assumed by the airway tube when no
external forces are acting on the tube (e.g., when the device is not inserted into a patient and is
simply at rest).

In intubating laryngeal masks, the airway tube is often formed 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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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. 5 Other laryngeal mask airway devices, such as device 100, use

a more flexible airway tube for which the resting shape is different, and

substantially straighter, than the tube's inserted shape. Use of such

flexible airway tubes can facilitate insertion, and reduce the cost, of the

device. However, it also requires the airway tube to bend or flex during

insertion and to remain 5 in a flexed, dr stressed, position for as long as

Pb |ce rem ains in.the p tlent In device 100, . the amount bﬁ q) b
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for whielsitilﬁtgramlmﬁeih aﬁfa@eﬁb isntedibsed iy manigaeit) ing e tule ssuetrted

that its restln shape is sligh Iy curved rather than straight. Figure 1B

shape. sHsGd st SHapRYdF é%ﬁﬁ/\f/%ﬁ} ifisdniedior-qoditelyeothe s Shwlie
devicefapioke tefluenss ihaHesien fHihe abwaybkHIRfala taxiiadibesiemgeo remain

such as device 100. The airway tube 110 should be sufficiently flexible to

in a flexehff fiteettnde ROSEESIPR X [ Bt BerssiRSis TdnPBtiRg RAtiEthsBHdgyice 100,
the am%'ﬂﬁpﬁyﬁ‘ “JHRW%Y@&IRQ%'[H% ﬁéQe.éfdﬁHl% %Qr{?@n%ﬁlﬂg BitYeRtbeYeRRV&: the

sufficient strength, to resist formation of kinks when flexing to the internal
tube’s spraing. G UrEBedbaRs nsaranspleburaanybectivan kit fohnsech gkt 8epting

shape E \%‘;ﬁ&]&?\te&?a%% ﬂ{ng stﬁlglé P eF*? u?éqlpﬁ(%)%??r? égg]l%wg%ﬁa e\’g?ﬁle airway

he size of the internalpassageway by any tube is
tube lbﬁ)aﬁm;cadtly(ﬂécreased at any such kinks 180. The effects of klnks in

ke)sesra? f%? ors 1 Ieecrl]ecﬁeeg&I nft Q glergx;[:!:lonuyl\; Qogarﬂemg de 1ce such as
example, rorm |0n O a sing INKIN a ga OSG can rama ical Yy
deviced@tred@kse zth@z@m@bml o viiated medufﬁalmgsﬂhxm]gtb ﬂeenho&e and beeasily flex

istributed by a sprinkjer. The effects klnks are si
or ben %%W%’ 8§P Ay Elsﬁx‘?iﬁiikﬁh"f&efo ‘?W&Yﬁrtﬁ%"* ﬁgﬁi} kg;léﬁso be
sufficitMiyNgedl saskeaintayedevies cassentiabyrolase olfchrilube/aaimiihg to the
passage and dramatically decrease the volume of air that can }gﬁlss

internghthapeh HHEUGLESIRREFHIMGRAPIE RN AENPIAPY Ran { AEdsigrinthd 8 Ay gyesult of
bendinblBR BHER} AkiakEdmENeBIRE. dRNOWAIRNWRANERE MRS fiRaRRNRssageway

internal shape. The tube should be flexible enough to permit relatively

defineg hy\pmydyberie dfperiedly fesreasehat apY seBraaksidped hsaftesthef Kiks in
tubes 1@%&9@&%}9@%&%30@%%9969 %H‘Kr?tﬂ"é‘ﬁﬂ&ﬁ‘ﬁo‘éé@e 1B l%gpﬁg Remation of a

internal shape.
single kink in a garden hose can dramatically decrease the amount of water that can pass through

the hose and be distributed by a sprinkler. The effects of kinks are similar in laryngeal mask
airway devices. Any kinks forming in the airway tube of a laryngeal mask airway device
essentially close off the tube’s airway passage and dramatically decrease the volume of air that
can pass through the tube. Accordingly, it is very important to design the airway tube so that
kinks in the tube do not form when the tube flexes to the internal shape. The tube should be
flexible enough to permit relatively easy movement between the resting and internal 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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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 6 perfectly
cylindrical. Figure 4 shows a cross section of airway tube 110 taken along
line 4-4 as shown in Figure 1B. As shown in Figure 4, the outer perimeter
110-0 of the airway tube 110 is circular. The inner perimeter 110-i of tube
110, which defines the tube's internapairway passage, is also circular.

Also, the inner.and outer perimeters, 110-i.and 1 10-0, ctively, are 5
perfec eI pASTEH T 2D B b oK b e b o BhA S e
shownfro R aely NBNYAsaiNeriden(FiYt:} al siicane phaniattenzod by aduimmetebotf10 is

about 50-80 Shore A. In adult male sizes, the inner radius R;, (i.e., the

circulagis Tl dance s Eadid-cotduhe lifther Hehidrdtass fho s s dptsseahtiany

passag8Oidal{e Sroullimetess ardihe antesuiRepsiRAetl.er i theadistancs frepadhieely, are
center C to the outer perimeter 1 10-0) is substantiall& equalto 7.5

center¢dipfioigita OB fieakithe tHiekiesy TU5e 10 ey he tsthWraipteple Yino!
chloridS PRI REALR e RAIlEIRIS AR UIABIRESBIRNRN PR 11D Rkt male

device 100 achieves the desired compromise of being sufficiently flexible

sizes, ‘ﬂ@ﬁ@@mﬁ_ﬁ@é&wﬁﬁéé@tidhei dietangratient Wm@a@@%@é@wmﬁg%@t\h&ﬁ is
substa%t’]ﬁ%kllfféggv%%‘ﬁ' ﬁ%ﬁ%&ﬁ@ﬂﬁ!‘ﬁﬁ?&%%ﬂ?ﬁ%ﬁf@ﬁgy@@ A0 REGYEDE FSmaHCRncer C

en bent to the inserted shape, the tube 110 is under stress
to the gyierevendtds inCtre insarsensilapeibhis Sthevdlibateffestslitibatabiigmtkness T of
ir tube's tendency to automatically return.to .its resting shape. As a
he el T s S B et to
anhteghahstiitetiy esbef theopadiant Wiendvercthhdésicedlddbns émikeof being
fully inserted configuration. There remains a need for improved 1girwa

sutficigny R RIS LA AL Ry P Ak B dR7 UGRY IRRS Fat i Hase s eé’cﬂgnbetwee“

the res@RESHA aIRMAKVIAGEsPYIAkyMgeshMaskRGWa SaiG@sathat 3Rinks when bent to
characterized by improved airway tube. According to the invention there is

the insgrisdigeaperihg ks ! dbyades sHRpn JdenATaskt AirRadedatreed hensryRye afress

reflectMBSKeRI MWAY HME SO RIKINE Al mt%@@‘aﬁ%ﬁetmﬁ MG definiRGApe. As a
central opening at least when inflated, the cuff being insertable through a

result ph i eR- eitast to arfhnseriadisemsidrissplicdHe priemicahstpigtres of the
patientswgéﬁéggmge%evice 100 is in the fully inserted configuration.

There remains a need for improved airway tubes for use with laryngeal mask airway
devices.

These and other objects are provided by laryngeal mask airway devices that are
characterized by improved airway tube. According to the invention there is provided an airway
tube for a laryngeal mask airway device, the laryngeal mask airway device comprising an
inflatable cuff, the cuff defining a central opening at least when inflated, the cuff being insertable
through a mouth of a patient to an inserted location within the patient, the cuff surrounding 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 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. 7 In one aspect, the invention provides a tube for use in a
laryngeal mask airway device that includes an inflatable cuff and an
airway tube. The inflatable cuff defines a central opening at least when
inflated. The cuff is insertable througﬁ a mouth of a patient to an inserted

I(ication Withi#%the \pa%ient. The cuﬁ‘tsgrr unds a r%iottic o%pFnin%?f the )
oAt WhEEH te RURSRREREH'S A1t 5 e RABAGYOEEGR  Frid ity ice

that intR extanfistiratarpiodimal end ot dishalienekable uaiedindvbedefinepening
an internal passage, an anterior portion, a posterior portion, a left portion,

at leashyhen HYkpbriidR AR Lirsyue Srgushadhcdlehi REidR AlnsFriedocation
withinth® pabedhreHgbuiieuinienaalnaserasaitheogiattisapeningmneriiaCufiated

is inflated and at the inserted location. The anterior portion is

and at ghpapaserdt g asip s thittraFVRY fehfcRHedstHap tharpsH g ithie pdigiehrad. The
airwayﬂnﬁel&mtgﬁi%&%ﬁj%é&g&%@&ﬁ%&%&%@bﬁ@&,@@%{ewﬁ'ﬂ&%ﬂ,ﬁ%fhﬁ&ion,

the left and right portions. The outer perimeter of the airway tube may

and a @éﬁtn@@ﬂattéﬁ@dr]w@mwswméhéanp@ﬁmmyl éktb@fdhﬁiﬁbﬁéﬁp@lgé the
internagfaﬁgéqooégqgléﬂﬁ:eo {Eﬁﬁ%wﬁ&%ﬂggwﬂﬁﬂﬂa@& %&lﬁpﬁieﬁq&ﬁgg?&ag%& The

rimeter o airwa may aracterized by an oval shape. T
anteridupe g@oineinyativaatbige o Usiyncecvrdbthidroes Hpplibd left thhd deligettons. The
posterinLRAlSE, A when t@fbd%v%ﬁ%ﬁ%r' Warl tt%%""'é@é@h%&%%ﬁ@h TREAUES, rrions.

gebmetry aiSt advartageblsly Incréases e size of the airway passage
pravideddpethecteibel thbeitule gbemeairddfiay afkotéacdifateionsaiofaatned

. _the device nto a patient. Still other opjects and advantages of the presen
Pomo‘ﬁﬂ}@ﬁﬁ&?‘%/di B %re“?%glﬁi@l SBﬂSiféﬁ? ‘fé’?ﬁ8§’§a§ﬁﬁfe8rﬂ%“ﬁ81§ﬂ$f§rﬁ‘%8£& The
inner fealipwingaeiaias seamiptian eneharanngsiwhearesy gaveapal 20

embodiments are shown and described, simply by way of illustration of the

RS HBR SR HRa i HyNagsaab Pt h e 1R pd e Qs S Hiagipient

when tHeRIMES i @RHHRHIN AR SLHGHVE OTHINMIRG SERSEy WD IhearRe Rl reases
application being indicated in the claims. For a full)(,ar understanding of the

the sizp gfi e Al Bopestassiree idresonthinidistioterarbpasegetry may also facilitate

insertion of the device into a patient.

Still other objects and advantages of the present invention will become readily apparent
to those skilled in the art from the following detailed description and drawings wherein several
embodiments are shown and described, simply by way of illustration of the invention. The
drawings and description are to be regarded as illustrative in nature, and not in a restrictive or
limiting sense, with the scope of the application being indicated in the claims.

For a fuller understanding of the nature and objects of the present invention, reference
should be made to the following detailed description taken in connection with the accompanying
drawings in which the same reference numerals are used to indicate the same or similar parts
wherein:

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

mask airway device.



10

15

20

25

should be made to the following detailed description taken in connection
with the accompanying 25 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. 8 Figure 2 shows the prior art device
shown in Figures 1A and 1B in the fully inserted configuration. Figure 3
shows a tube bent sufficiently to cause formation of a kink. Figure 4 shows
a sectional view of the airway tube ofthe device shown in Figures 1A 5
d 1B taken along line 4-4 as shown in Eigure 1B. Figure. 5A s sa
B RS TR R IR g R g erca
configa€gwiging to the invention. Figures 5B and 5C show side views of the
device shown in Figure 5A showing the resting shape and inserted

shigges Teboasii Bl Beha Siciepiile e ey irisp L iditikthe device
shRwR iNskigW as&Adradisassemiesinte ©emsr afdige Gempenanh pastses 1A

Figure 6A shows a sectional view of the airway tube taken along the line

and 155{gksp denghofh-tharhonnsB Hgyifrd BB shows a sectional view of the
?ﬁ;‘%@% gbenaken Alangdhe NRg &£ B3 shPwRs il 2R 55 aeieo Codsteléigd

7 shows a view of the intersection of the airway tube and mask portion of
accordifg teléyidaveRBWR in Figure 5A taken in the direction of line 7-7 as shown

'%ﬂ;\%ﬁﬁ%nd%%f%fé@gsiﬁet%%ao"i"fﬂg %Teeci)?é; Eﬁg\gﬁﬁaﬁﬁla%sﬁﬂos\ﬁlowm g the

perspective and side views, respectively, aryngea airway
restingmigeab0nsensdreicipd aspectiedytothkcinventionbachen 20 no external

R B RSN R e A SR e
componiguest&A and 5B show the resting shape of the device's airway tube

%guliieg&&esggwgg%vevcsﬁg}l%li glse%gtgp tﬁg %?\?vegf ttu ee ?a \QI(I: %'lgr?girtv}\{g Yine 6A-6A as
shown in Figure 5B.

Figure 6B shows a sectional view of the airway tube taken along the line 6B-6B as shown
in Figure 5C.

Figure 7 shows a view of the intersection of the airway tube and mask portion of the
device shown in Figure SA taken in the direction of line 7-7 as shown in Figure 5A.

Referring to the drawings, Figures SA 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 common with prior art

device 100. However, instead of airway tube 110, device 500 includes an

improved airway tube 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 views of resting and inserted

shapes, respectively, of the airway tube 510. 9 As discussed in greater

detail below, the airway tube 510 is distinct from prior art airway tube 110

in, tw. Qrincg?Je res?ec(}st. Fli[)Stl’ improved tubebSJSq 61efi es atf ttened )

pOrtOR BIEY T<HEHA, S8 S RIGUPS BIAY 288y B R G HEA T & s hiray
tube 119 i the [eEivglShapestharimgimpensEieied ingyarechtiibeehddpsraoh 510-f

circular; rather, it is gval, or characterized by the shape of 5 an ellipse, as

(showm gt ESBTTra A SRS Wi Hd G RS PERAR DRI RGBT Rt e

perimd$MMRYmipBea tlnrdantagrushieduees 1he frgearplipddyihewit@hape of
tube to sensitive anatomical structures of the patient when the device 500

an ellipsqrag ey mEirEConiguralibn dikessediutietim st drvegprielisaef airway
tube 5 ASRIAANALLBLEPUSIMIGAHESS G SBREAE BEYHRING 1Y B {Ds s RAIERRRo Al cal

form kinks, when flexed to the inserted shape and also maximizes the

Structummﬁ@%paﬁénwmmﬁawv«m%ﬂﬁés’sag@ ﬂéfm‘éxaebydmrtﬁﬁe@i@}-tﬁéﬂﬁe by
constrlﬁgg&s: '(ﬁgaé\l%ﬁ/%%%}%wglsp cjtﬁ%nﬁggm%ggu%%g&l\é ?&g@&g\l& % tupe 510 to

discusse ow. Figure 5 evice 500 disassembled into

collapsprrd@hitkickmpbae ficpetts: s ishented, shihpeaind/alsaubax 5 dn dhadesime of the

) onnector section 559 and a tybe_section 560. Connector section 550 is
e e e T e TSRy T S
advantthy@n dtidevice S60tioill H6@;dtapedXimakbeheadsydesigned to mate with

standard ventilati ?g,device , and its distal end fiti_telescogically into the

G F%ﬂ%?gftg CEClbH BB R PPEXANEF Sh b TBE SRR 56 shown:

the airtRGeives Ingidistaeend @ineornestabsssiamdatu diendistal €banadbkction
tube section 560 extends telescopically into a cylindrical opening defined

550 is peefrairothriamsis e Bedi kil vist: ASISRERGRAIN BrydraLhan tipe
section BB dlatignedinarian R4k arefesahlyexiands2Q-fomdangidisial Red 2ddiafdistal

_the tube section 560 to a location 562 of the tube section 560, location
end fits giepeqnis Hbainthdhsreparapkeirfl of theasedisehdn Bepproximal end of tube

section 560 receives the distal end of connector section 550, and the distal end 514 of tube
section 560 extends telescopically into a cylindrical opening defined by the proximal end 132 of
mask portion 130. As shown in Figures 5A-D, the flattened portion 510-f preferably extends
from the distal end 514 of the tube section 560 to a location 562 of the tube section 560, location
562 being near the proximal end of the tube section 560.

As shown best in Figures 5A, 5B, and 6A, the outer perimeter 510-o of airway tube 510
is not circular. Rather, the outer perimeter 510-o is defined by two segments: a curved 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, 513, and 6A, the outer perimeter 510-0 of
airway tube 510 is not circular. Rather, the outer perimeter 510-0 is
defined by two segments: a curved segment 510-c and a linear segment
510-1. Curved segment 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 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 od®r perimeter of airway tube 510

. _gives the tube a "flattened" appearance. As s in, Figure -D, tube
portio 3 R R S oM BTN B O E et Mo UGy rom
tharlisialibad Blkhip bechtioshb6RasAisfihy fLbea bk dnsida Jestigil ofddsa left
defining an anterior side, a posterijor_side, a left side, and a right side.

side. ap il lesiGEE EHESCLURCA-altd I DAriBd I RIS iorrgt el Figure 2

showiSNAWiRGBE POmioNNdheipiay R ReFotie MRSk p BLiQR A tHNEUPRattened
seen that the flattened 5 portion 510-f defines the anterior portion of the

portionyH{{ defiire s s, At it Rombehektheisi warishe 310-pnd Bppdsiro TS gE portion
510-p {ladigernsriiRmlned BB&M‘G%C'%\HE@@% @ NdDSoyIYiiNgRMEHy inserted

configuration, the posterior portion 510-p will be adjacent to the patient's

configptaginm deapostdriantothentfblfepadl pertidin G101 leapafientrasheporers walh and

| “f N ri ' ect tq th ,portion 510-
e PR P PR A e
to the pesiectivelyicargllso. SHowinfirnidgigly 6actibwilifteeumderstobel tHakkfeand 510-

: designations of . anterior, .pqsterior, left. and right are all made with respect

bt R S e e e

anteridt)ipe ssdib déiftemami fhtertonRinvdy pabsage G20 diadextertdd beitidecatb®in the
.tube's proximal and distal ends. In tube section 560, the boundary of

fully ingietied, (9RUEHER'8%0 is defined by 15 an inner perimeter 510-i of the tube

saatiar pa :19 detedabovesralr gashwpandhe b e &R dsnitlk BStiesinge tube’s
shape, the inner perimeter 510-i of tube section 560 is oval. The oval inner

proximgl andedistabamsls idr b getion a0by Beshryrdats B2 YAY Ly axfbisdefined by
an inném%%@fémjpﬂﬁtﬁé(ﬁﬁ)§gé|eti%%% GAEIRG SheWmby EigUie GAVRMARSAGR 510 is in

' lines). Short axis 521 extends between the left and right sides of the tube
its restipgHAPSAhe HsH Rexig s ke 9é sube ffetean () antiabr Eigeosalgrmegpgrimeter

510-1 {TEh2ARATIENBY SRR & G FURESERIOB P ARIRGARIBRS axes 521, 522

suggest, long axis 522 is longer than
being shown in Figure 6A by dashed lines). Short axis 521 extends between the left and right

sides of the tube section 560. Long axis 522 extends between the anterior side 510-1 and the
posterior side 510-p of the tube section 560. As the names suggest, long axis 522 is longer than
short axis 521, at least when tube 510 is in the resting position.

The oval inner perimeter 510-1 is not centered on the center of curvature C of the curved
segment 510-c. In Figure 6A, the dashed horizontal line 521 bisects the airway passage 520 into
equal sized upper and lower halves. As shown, this bisecting line 521 is offset from the center of
curvature C and lies between 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 Ty, 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 least when tube 510 is in the resting position. The oval
inner perimeter 510-i is not centered on the center of curvature C of the
curved segment 510-c. In Figure 6A, the dashed horizontal line 521
bisects the airway passage 520 into equal sized upper and lower halves.
As shown, this bisecting line 521 is offset from the center of 25 curvature
C and lies between 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 Ti, the wall thickness of the posterior portion of the

tube tion.560 is T2, the.wall thickness of the left portion of tu
abe sEAESTBED TS 13 BA YA LB YRR BN SHH Gt s
intern8¢aHQE S 6Reis i Ak Acke oiflihefaieriuband flattenedppastasion RAITH anR@ectively,
the offset oval internal passa&e, the wall thickness of the anterior and

are thippen thag e wdh digkngstesrol ReslsEARENEhLPaT RN th thd SRpaptvely-
PreferdBiGknRSsRK M6y @R andighbRAHANSs Jdbanttildy REREFNRIYhickness of the

Preferably, the thickness of the anterior portion Ti is substantially equal to

posteripiePfiliRhéss dthregalieribe puskipes ol eslsthromiembils ithatbsiertigbgequal to
the thiOkiBS §THRAUANpDRiHSEPLSIRBHANYRGHA Lhihg HUKHESS LIPS LIz, the

portion T4. In one preferred embodiment of an adult male size, the

thicknghtekdesSesI T _,ar_rdz,Terf @aduba jw_rCtm ﬁﬂ&leagé@m%%la@wﬁ@téﬂtmimeters,
1.7 miﬁﬂﬁé’&:}& 34 Iﬁligllﬂ&é‘%?’anﬁlm#‘ﬁ‘ﬁ%‘e‘%é? A MUIMGLETR, %Fguiéd segment 510-c
m t d fally

limeters, and the radius Ro of curved segment 510-c"is substanti

is subseaquial e Binillimetelsmigtetatiptbie pedeatbodmdnicthelte b s eetiom 560 of

. 560 OoLl e airway. tub 0 is made from PVC material characterized
e s P Ao P A b LGP AL Y LA SRt oS0
90 ShdrégAires 5A-C, and 2, when a resilient flexible airway tube is bent to the

inserted shape, the tube naturally tends tqQ spring back to its restin ‘
shap ‘?SFﬁfngt%WéﬂEVEglﬁ%lérgsaséé?\fjijc@%arh‘g 19 fﬁ%&ﬁ&ﬁéﬁ%“g Sffprfube is

bent tdenapRlyredaied; e sensitiverdibyanatomisalisirvetvies wiéhengateps. This
Such a force does notIEresent a significant concern when the duration_ of

tendengeeatitny fedeichuBIPERBIY (@ sgrted ARSI [HBRIsETOTEF doipgensitive

anatonfiEELERSIaNES il Reav e desiabladr leR)g Roldniisnal Mask@i@cern when
device in the fully inserted configuration for extended periods of several

the dupggpsOfUnHEH RS ELEBNEINGRS ttHeZFoPde E pplied- tBAnesatiarfopas
circunROAVE 1 FIGWET QiR 201 0L GaRe ARG AL if-des bl 1 MINMig§lerted

configuration for extended periods of several hours. Under these conditions, the force F applied
to the patient (as shown in Figures 2 and 5C) is of concern and it is desirable to minimize it.

When a flexible airway tube is bent from its resting shape to its inserted shape, portions
of the tube wall deform as a result. Specifically, at least part of the anterior portion of the tube is
compressed and at least 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 compression and
stretching in different parts of the airway tube. In general, the force generated by compressing or
stretching an elastic member increases with the thickness of 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 When a flexible airway tube is bent from its resting shape to its inserted
shape, portions of the tube wall deform as a result. Specifically, at least
part of the anterior portion of the tube is compressed and at least 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
compression and stretching in different parts of the airway tube. In
general, the force generated by compressing or 25 stretching an elastic
member increases with the thickness df the member. When airway tube

510, is bent to the inserted shape, maximum pression.and
S10-0 RGBT RS AN B I TS. Pt S BLRor e wbe S10
that expdficpcéespaativelyoafptdos eshio subhiddaiwalla gdbicknessrsQftHaasece F
portions of airwaa/ tube 510 (i.e., anterior portion 510-f and posterior

generat iy he3uba eng RRPE 4y dk g R (B dhiHiRE . Rty tHEwal

configthiglgpesses in areas of tube 510 that experience maximum compression
and stretching advantageously reduces the force F generated by the tube

aicragifiredacetie patenmeHe htetevice Jes eiesinr s altegdvantageously
increaSRMHOVAAR, of IRAIAHEMIATRAUGRG AN RE s0¢hewpRHeNh (RdHanth R irway

force F also advantageously increases the stability of the laryngeal mask

devicegdipaheiizensoted vprinearigngeed hidkicaioald buoictorsanagimgmy the

device'cgl%%% SQ&H&V[8‘%9&&‘?&3!1%*98[&?%&&bﬁ&?e(%rr‘?ﬁ%e%}!!%%%ﬁrﬁéﬁuse
e t h

vice that may cause it to move relative to the patient. However, the
moverfent®Hicade e se timotemetnt ! tichdduice MasHimghenpagkentr Iif ihbefanoes

combifelP S £09ua. O b bepomes 40, combined with aler foraas eSuling .
rom patient movement ormovement of the airway tube  external to the
externgatieht, iheeneshiliingbice foean causaithehdelidedoomewe within diepatient. By

.patient. By reducing the force F tg a minimum, device 500, =
red““‘g%i&éen{%fég&}&ﬁ PEGUEES 8%1&%#&8&?%?%‘8“%%&? iR dvs argg gat the
devicel@inenpadienitivean fRetpa il ywnseradcamiygusation cAFidisatissed above,

reducing the wall thicknesses of the anterior portion 510-f and the 15

pOSEUMNTIPSHIBAYS: Tedpcitdies Al eipes s ibsqabriity petintesfhband the
posteri‘(&r ﬁ@rﬁcﬁmliﬁg & ﬁt@ai%@ﬂiﬂé’@@ﬂam g&)’éﬁeréﬂgﬁ hethsdu Waiﬁﬁ%ﬁ?g the

_configuration. Also, reducing these wall thicknesses advantageously does
patientyyhe it dpvishy dréctn e ApityneeHes € SR FRsIstimIBG Rk ep sl

thickné@?e_ §%ﬁ@a§t&%’3‘1@y@§e m@ﬁgsﬁﬁﬁgﬁy E%f%@%@ff%?t%%%@@ W9 formin g
kinks \;/?121? the tube is bent to the inserted shape. This is because a tube’s ability to resist
forming kinks when the tube is bent is principally determined by the thickness of the left and
right walls of the tube (because these left and right walls collapse 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 sufficiently
thin to reduce the force F applied to the patient.

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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forming kinks when the tube is bent is principally determined by the
thickness of the left and 20 right walls of the tube (because these left and
right walls collapse 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 sufficiently thin to reduce the force F applied to the patient.
Another advantageous feature of tube section 560 is that it is configured
so as to provide 25 support to the thifnest portions of tube section 560

. (i,e., the anterior and posterior portions 510-f and 510- nd thereby
portion e A R S TR AT BB R L
perima@ Ve dasheih ipaaidalhrsrehatraerized Jnrant HEBRD SBHRS ofattde as to

walls at the base of the arch (near dashed line 521) are thicker than the

extendyfom, thaagletof ROTERIPHE BPSIFERERPIONEHEIE TS0 ofisNn HEReD P PiRTs
conveniftnedsparethrasults HommihsR¥al o Pp&HipE GAL-phaRe Qf i ednnBion of kinks.

perimeter 510-i, and in particular from the long axis 522 of the ellipse

Similagyifbegietita stas Ry Reteandanksd line 2hdritepebasisiasingd Podterisrhed
shape’ﬂﬂﬁ@?ﬂp@t)me[ﬁy%ngn%fiﬁfgb?goﬁ%gq'ésmﬁm%ly%%ts the

relatively thin posterior portion 510-p and resists formation of kinks. 5 .
Jitalsa §BtHbise v Riathrilsd alogs ohshad Yitie6210s Bsging tube 510 into

the in&H@&%%%egézg%&&@ﬁ&%@%%%v%'}BR%'S' %"’lhsﬁ R15% 1he AHO-APIETIRRITGN

and resists formation s. Figure 6B lillustrates yet another advantage
portionf cithatpbabd\5 13cBend ity tabeE19 (htocohé gnsertedishapsigieherates

comprESIURIESEING f01CeS by 105t push an fganisor and BoSISHor, ROIARS Alowever,
e tube. As discussed above, tube iS configured SO as to resist these
the corhPreoiinpressiyd fokaeshakdsprexent eilapsetiod geertiehe, cdndbedationngfarticular,

kinks in the tube. However, the compressive forces F. nonetheless have
these COMRRSH§ A WIES IBRTETF %f‘iB%%"éTlgg?gﬁop%ﬁ‘SJ }”ﬂ?é?&%?ﬁ%ri%‘ub&wre

circul O @SS UBRZEHIBNIBESA0] 1eBdalovmakedhevin RED RarnMRtRk Bl Oshapere
circular. That is, inner perimeter 510-i is oval when the tube 510 is in the

Howeyels @ (PbRad 8 IsHigirrel o dberifseristihansr fdnaitsahe quaenae Brepster 5S10-1is

deforntB& iR UralbroMahinRerfAgEmeter 510-i is 15 deformed into a more
circular profile. When the tube 510 is in the resting shape, inner perimeter

sihansheapsctéfizetn theapstivatisipap@ i dera st A%isi5 barassuiAsdPy an
oval slﬁi&']crlﬁdﬁﬁé Rjn@gxiﬂr@@?%mtﬁ{ ﬁéﬁﬁ@%%?@%%ner perimeter extends between

the anterior and posterior portions of the tube. The long axis 522 of the inner perimeter is
aligned with the compressive forces that are generated by bending the tube to the inserted shape
(or alternatively, the long axis 522 and the central axis of airway tube 510 both lie in a common
plane regardless of whether the tube 510 is in the resting or inserted shape). Aligning the long
axis 522 with these compressive forces advantageously shortens the inner perimeter in a
direction aligned with the long axis when the tube is bent to the inserted shape and thereby
causes the inner perimeter 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 long axis 522 of the
inner perimeter is aligned with the compressive forces that are generated
by bending 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 common
plane regardless of whether the tube 510 is in the resting or inserted
shape). Aligning the long axis 522 with these compressive forces
advantageously shortens the inner perimeter in a direction aligned with
the long axis when the tube is bent td%he inserted shape and thereby
. causes th%innerferirgeter 0 deformdt%(}ha mclgre circular, profile when th%

prior aff AUNAY MR AHR LS THBEN LI URSPE! KB (Ral palida B 1Y RSGifg i e ome

narrow@aNer alyiCceubd (@XRER! itaaterflatenedibpaition! 1asdavhemdtédedr 10
is in the resting shape, is similarly deformed into a more oval profile.

endotrghcal het UM BfReHEartsEe gl RheXhLiReHEI BB Bth e tube

510 is BRIROEOUERE RE NMBLe s inRiah AtewalyGaa i el iRtaSheRSI R Bar shape
deformed into oval profiles. So, when 14 prior art airway tubes are forced

therebygrthie ingdrsationaic athei e FREPHARSY PRS0 Fsebiie paddined,
characRrQMal, thereby making it harder to pass subsequently inserted catheters
or endotracheal tubes and increasing resistance to flow of gas through

the A diow e Ere Wiven-teperiBIOnly ripgdpttheneo MEBMEI B IRAPE MY fnherAd) also
' f t o] 1ereby facilitating .
advantﬁgggﬁmp ﬁt?’?t\?ag% qﬁ legy IE QMRS § &%L@Eé Q § s%JH&ESl z}?ég?ﬁ %ﬁg{kﬂrlson to

sertion’o eters or endotracheal tubes and preserving good
similadharacteristiest tvbasddRidartoghe Blnves dewcr thededvantagasdiinension D is the

distan(?eogg{a/%g%tltsg Qhainay tibe H10,a1s9 t"é‘gé’raf)‘é?&?n%uosf]}’h@ré)\’v'gagf.su??ne.a n (e case of
passage of IncCreased Cross sectional area in comparison to Ssimi arly
prior asizelek driorsackiue &i iRefdrrihg dBthigu B ssé it yole theeitldsiiiated of the tube. In

dimension D is the 10 distance between the outer posterior gnd outer
the Cas&%?f‘é’? PO g %{Hfﬁv% ’tl?ﬁ’e?h fH5& a%éé“&}fap pf%f%tﬂubgénﬁ © outer

profileSSTandtiddigHse drdinerdif@nea:Diis it pipéheg outardirpeteheldhetvb®
In the case of tube 510 shown in Figure 6A, the distance D is not a

determiges i iptersisrEnkisaPaGERIres A8 BFHE (bR (eendheveanaPeirR s Upper and
lower ReIR herdd R anchbidke RIOHbsidiaianeR Br g@@ﬁ%lﬁﬁ%g\ﬂiﬁi@fh@%iﬁlnt must
eu

gap required to insert the tube (i.e., the space between t pper and 15
open thsijéaweetrrefunediid the sdhnmdeara e vaihiiangs d)-dhersacapmscfifnsy area of

airway JASRINS PAUGAL A il PRRILIDE RO AEEIBITRARIG DS ADEGY 5BV:ABY by

given distance D, the cross sectional area of
prior art tube 110. That is, a prior art cylindrical tube characterized by an outer diameter D

provides an airway passage of reduced size as compared with the airway passage provided by a
tube 510 characterized by the same dimension D. This is so because the wall thickness required
in a prior art cylindrical tube to prevent kink formation results in an airway passage of decreased
cross sectional area as compared with passage 520.

In general, it is desirable to minimize an airway tube’s outer dimension D (and the
corresponding inter-dental gap) while at the 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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airway passage 520 is greater than the cross sectional area of the airway
passage provided by prior art tube 110. That is, a prior art cylindrical tube
characterized by an outer diameter D provides an airway passage of
reduced size as compared with the airway passage provided by a 20 tube
510 characterized by the same dimension D. This is so because the wall
thickness required in a prior art cylindrical tube to prevent kink formation
results in an airway passage of decreased cross sectional area as
compared with passage 520. In genérsal, it is desirable to minimize an

iryvay tube's outer dimension D (and the. corresponding. inter-dental ga
520 o S it AR S T S G LAt S sy O T b
configpRgsageoAdarge aimalypassagssaeiiatas aniiktinafithadpatianisor art tube
lungs and also facilitates using the laryngeal mask airway device as an

while g Hip S#RG GRGiERVIR JURINT S UBSERRASIRP PrsbAnd et sk Riay devices
constritfe@QNRARANVHTRVRY AR sadingicqltias Riway dh beradidy RiaMidas R same

_ airway passage 15 520 of enlarged area for any given outer dimension D.
time b SALIAG1Y, IATARADAB S SHEONIRAI PTG deEtF o HHSITIE ehYirtsiyay tube 510

may bR RRAIBIERNINY A EXEREH 1B Lahabaniier ApHuG WilliAtal airway

the same time having a reduced outer dimension D. Laryngeal mask
tube whitgvaltieresdowstivemstrvdied Uusigvatidiaieeaf ambugsranidelegyngsis mask
airway GRHRID %ae@%&yuwng RhIRES ?&5@%%9%%9&%{?@‘36&%%?& an @
corresponglng prior art'device. Alternatively, airway tube 510 may be
corresponfigg Ehtapdvidesandyte ndiinensions D poualetothetsof aqotidatant capacity

C Iipdricgll airwaﬁl tlébe W}H'Ie at the %rame t"Qﬁ %gsviding an airway

and permi mntu at%on 1{h a larger diameter en otraclll(e . T
passage of enlarged aréa. Laryngéal mask airway devices constructed

usinglsuabvaitwigy dtibes areube 5m0re it aulflindnsé foiimn Aoxfefapidinalissg
. .prior. art devices and yet advantageously provide increased ventilation
insertt %85&&%61%@&%%%% '%IHBS/FEF A DR S ?f&‘ﬁﬁ%\éﬁ%‘&?s by
placinguREsd&nather asvandage Qhalivwy jtea mlér hdhatits latienetROMIR portion,
510-f facilitates insertion of the device 500. Physicians normally insert
and by yimg e ingertaitRRly BSHUES Byhp s A itgesbrimyeh dis theskiegiden
through®RE FABdMACHRN @ HheribyayPiihaANd It ask-RAiQBes 3Rk OYUSIG: of

the finger to apply pressure to the device and thereby push the mask

inserti@@ ﬁﬁawwsaﬂﬂ%ﬁﬁgwqhecwféhpsvhaé@ihnéhﬁrtg%aftn Piiok e gfinelrbglairway tube
during%ygﬁ}’ow bﬁﬁe@@ﬁ@n@&%&‘&&l% O-f of the airway 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 control insertion
of the device into a patient. A well known alternative to the use of a finger to control insertion is
to use an “insertion tool”. Such insertion tools generally have a distal end that attaches to the
laryngeal mask airway device near a junction of the airway tube and the mask portion. Such
insertion tools also generally have a proximal end that is gripped by the physician during
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 insertion. The flattened portion 510-f of the
airway 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 control
insertion 20 of the device into a patient. A well known alternative to the
use of a finger to control insertion is to use an "insertion tool". Such
insertion tools generally have a dista}énd that attaches to the laryngeal

ask airway device near a junction qf irwa e and the mask .
Rl e TN e st e TRRTS
for locgfippa Qi thephysigianseuidngosnsRitigN ardihabf emadinsedside the

patient's mouth during the entire insertion procedure. 25 Figure 7 shows a

viswheied iR St RN sIBNg Her?onhy EHoRAth g SR Hiivhen the tube

is in (HRFEUGHPERPOWS IR VaW pEE-HL IR NEA BReHDLSESBEQR KAl wEbAtRSy a
510 and mask portion 130. As shown, the distal end of airway tube 510

curvedsye s P indinaae epmidricd Pprolarthal PestersorabrPentheerred

segmeﬁh?l’me I Q%Ggﬂéﬁeaf NRdeiveen éﬁgutl?gﬁfﬂ@d B ?Mﬁlgr'gégrﬁélt 510-01is a
tube 510 and %he proximal end of mask portion 130. The gap 710 provides

chord gf tameislie ArpRicendepideasingeHav disdpent of die imeirtiais fdorelubiagever, it
o . : _ o 6 . '
will bé&%@%&(‘)@%ﬁ% tIE@egﬁw&a%ﬁ%% g%vfliﬁ@é%ﬁgdaa%%{%&% rﬁle Mﬁﬁ%&&?ﬁ&ﬁ%@e this

sec e tube is’in the resting shape. T
exact gotes@ermeatdrtial Owoi ras bee pnaesceibgohes heiny bp urige thbydafine a flattened

. curye ment 510-c an linear segment 510-1. In the preferred
port Tt A ELLa LR Uh 8 By By B om0
could fubdlowt ol licahditbehtinear-segment bl 0-disthecliordwitieginutatthdd-c need
extends hetween the two, endpoints of the major arc 510-c. However, it .
not beﬁﬁﬁ%@iﬁ PELARGH Sat %95{335“8’&888?{5%?&&%%} 3@9‘ r‘&ﬁ‘ﬁ% ngtpipa straight line.

RatherNYestidMRe 610t Have dhivrexast ¢:ars Healiasranchtihal SAenPe¥QIT the linear
embraces generally airway tubes that define a flattened 10 portion 510-f.

segmepiny I0cLispiefersbly stppiisamly seatrnjbrhirebphiisretey ¢HeEmeay 10-¢. orin

other WEIRIAMY RGOl Qv apreliplieal Qf SilRe tHAMENEHIQ ARYS10-c. Also,
Further, the curved segment 510-c need not be centered about a point C.

cross seHR i KenalinapYap it %immblﬁtﬂ%@félﬁﬁé@ﬁﬂ]mb? FeaprRiErbly
characRAHHAS OIS AP UVES Q5 TR PRI HAWGYRE: LAHS St rﬁé%ﬁge of a

of the linear segment 510-1 is preferably significantly greater than that o
linear shgneant/2tPdagerent Sto0asdalkian at any point along a length of the tube in effect

provide the tube with the desired flattened portion 510-f.

Similarly, while the preferred inner perimeter 510-1 is oval, it will be appreciated that
airway tubes construed according to the invention may be characterized by inner perimeters that
have other types of curves. Preferably, the inner perimeter of the tube, when in the resting shape,
is not circular and preferably a distance between the left and right sides of the inner perimeter is

less than a distance between the anterior and posterior sides of the inner perimeter.
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15 other words, the linear segment 510-1 is preferably straighter than
curved segment 510-c. Also, cross sections taken at any point along a
substantial length of the airway tube are preferably characterized by the
union of a curved segment 510-c and a linear segment 510-1. Presence of
a linear segment 510-1 in cross sections taken at any point along a length
of the tube in effect provide the tube with the desired flattened portion
510-f. 20 Similarly, while the preferred inner perimeter 510-i is oval, it will
be appreciated that airway tubes cohbtrued according to the invention

y be characterized by inner perimeters that have other types of curves.

eferably, the inner perimeter of the tube, when in the resting shape, is
not circular and preferably a distance between the left and right sides of
the inner perimeter is less than a distance between the anterior and

Lo 0RneR SRS O RdIRAL SR AT A Y ARSI ORW e Sy e Bioh
airwayl@E@daBogaimaskiamvaidamica (20 thalasmeeah Mask ABWAYg at least

device comprising an inflatable cuff (134), the cuff defining a central

when igfaisthghst qeH e m giRe AR BEEbcRABR PG iPRETPA M HRS I ocation
withinTRYAehA RAUGHL {30 1BREITE A&?@H@é}lm’gmﬁ%m&ﬁ W& itifed and at the

surrounding a glottic opening of the patient when inflated and at the

insertejgh fenabanidbationy ah e biraryriiaco fpyin gy 2l lflehabletoviid dh dhactesived

comprifedR4406 WRll,GOTRISES.A\dsast a0k AIPALl SAGRH sk ass AR
area of the tube that experiences compression or stretching when the

comprtglienointts¢hsertebesibpaibt0sdn Atulperaateramg to claim 1, including a
plurality of areas of reduced thickness in areas of the tube experiencing
compression or stretching. 3. An airway tube according to claim 1,

2. camprsiogalproirial rernd iackddimdisiplhenidyast A anitrédopaltionkeess in areas

sterior portion, a left portion and a, right portion, the anterior portion

of the il ﬁxl%ﬂgféfé{’&fé)é@f) sé%f?ﬁfé]iﬁ%&ﬂlﬁﬁickness (Ti) than the left (T3) and
right portions (T4), the posterior portion being characterised by a thinner
wall (T2) thickness than the left (T4) and right (T4) portions. 20 4. A tube
aCBAYTY HRIARROIYALCIDSEUR AHGATRTAE SiRRTRAUTRG A Btder Penhsatkan

anteri(mﬁortion, a posterior portion, a left portion and a right portion, the anterior portion being

CLAI

characterised by a thinner wall thickness (T;) than the left (T3) and right portions (T4), the
posterior portion being characterised by a thinner wall (T,) thickness than the left (T4) and right

(T4) portions.

4. A tube according to claim 1, a cross section of the wall having an outer perimeter, the
outer perimeter including a curved segment (510-c) and a linear segment (510-1), the curved
segment extending from a first point (A) to a second point (B), so that said linear segment links

the two ends of the curved segment.

5. A tube according to claim 1, a cross section of the wall having an inner perimeter, the

inner perimeter (510-i) being characterised by an oval shape.
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6.

outer perimeter including a curved segment (510-c) and a linear segment
(510-1), the curved segment extending from a first point (A) to a second
point (B), so that said linear segment links the two ends of the curved
segment. 25 5. A tube according to claim 1, a cross section of the wall
having an inner perimeter, the inner perimeter (510-i) being characterised
by an oval shape. 18 6. A tube according to any preceding claim, an outer
perimeter of the wall (510-0) having a_flattened portion (510-f). 7. A tube
according to claim 6, the flattened p&riiion extending from near the distal

d of 5the tubet th imal end of the tube. 8. A tub .
A TR RGN 2 Mo e SR LA o ) having

flattene go@fidag 51wbp.adapted for insertion into a said laryngeal airway mask

7.

device. 10 9. A laryngeal mask airway device, including a tube as claimed
in any one of claims 1 to 8.

A tube according to claim 6, the flattened portion extending from near the distal end of

the tube to near the proximal end of the tube.

8.

A tube 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.



