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Abstract The disclosed nethod for fabricating | ow cost |aryngeal nmask
devi ces includes providing a nold, the nold (800) including interior wail g

830) that define a hollow interior volunme (820). The ine:ior vol une (820)
tncludes a first portion and a second portion. Aliquid plastic material ils
iintroduced into the nold (800). and tihen the nold (800) is noved so as to
¢oat the nold' s interior walls (830).] The liquid plastic material is then
allowed to cure. The cured plastic mgterial is then renoved fromthe nold _
800) and the cured plastic material |includes a generally elliptically F
haped plate (44D) and a cuff (460). The cuff (460) is forned fromplastig |

terT a1t 1 n € rtnterior walTs (830) that defined i
ﬁﬁ)JF?§?§§%$?¥§%¥$#ﬁ%ﬂ§?g%%h%ﬁﬁ6$k§e ines a laryngeal ' side (448), a 3
her xngeal side (444), and a central aperture (442). An interior perimeter !
f the cuff (46 is attached tg 3 id 448) of the plate

0
44?%% ﬁ%&?ﬂﬁﬁ“ﬁg a perineyer~of the central aperture (442). An-outer

P LAEEdT 5. gp‘gﬁglcuf f (460Q) is attz to the |apyngeal
ligt dndcddOpoiPpe@xinmal t g-dn outer perinmeter o
cluding interior wails (830) that
define a hollow Inwerior vol-
ume (820). The interior vol-
ume (820) includes a first por-
tion and a second portion. A
-| liquid piastic material is intro-
duced into the mold (800), and
then the mold (800} is moved
so as to coat the meld's interior
walls (830). The liquid plas-
| tic material is then allowed to
cure. The cured plastic mate-
rial is then removed from the
mold (800) and the cured plas-
1 tic material includes a generally
elliptically shaped plate (440}
and a cuff (460). The cuff
(460) is formed from plastic
material that coated the portion
of the interior walls (830) that
defined the first portion. The
plate (440) defines a laryngeal
side (448), a pharyngeal side
(444), and a centwal aperure
(442). An interior perimeter of
the cuff {460) is auached to the . )
laryngeal side (448) of the plate (440) proximal to a perimeter of the central aperture (442). An outer penmeter of the cuff (460) is attz
to the laryngeal side (448) of the plate (440) proximal to an outer perimeter of the plate (440).
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Dl SPOSABLE LARYNGEAL | vfASK . A TRWAY DEVI CE BACKGROUND COF THE |1 v' VENTI ON
The present invention relates to a | aryngeal mask airway device. Wre
specincally, the present invention relates to reduced cost |aryngeal nasks,
i nproved geonetric configurations for |aryngeal masks, and to nethods of

i nexpensively fabricating such masks. The Laryngeal nask airway device
(LMA) is a well known device that is useful for establishing airways in
unconsci ous patients. LVLAs have been in 10 use for about twelve years and
offer an alternative to the ol der, even better known. endotracheal tube.

For at |est seventy years. endotracheal tubes conprising a |ong slender
tube with an inflatable balloon disposed at the tube's distal end have been
used for establishin2 airways in unconscious patients. In operation, the
endotrachea( tube's distal ead is inserted through 1 ~ the nouth of the
patient, past the patient's laryngeal inlet (or glottic opening), and into
the patient's trachea. Once so positioned, the balloon is inflated so as to
forma seal with the interior lining of the trachea. After this seal is

establ i shed, positive pressure nmay be appli ed To the tube s proxrmat—end—t
ventilate the patients IFupgsz PARSGES bhevagalirhal wegn the bal l oon and the
nner 20 lining of the trachea protects the lungs fromaspiration (e.qg.,
Fhe s eSS BrEe Y St e tatre ¥ g g frenpirags of empiets heblising maohioft @pichiehsrgder the PCT.
. . H 1
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| ungs). Al though they have been enornously successful, endotracheal tubes
sufferf veral mnejor disadvantages. The principal disady, age of the
25 endgg%ggkégl tube relates to the difficulty of prope?1y |H§§bfgng t he
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, tigpdishiEceliag ohdmsenhRE SNERtLagiagicHt ubes has
tragically led to the deatiirof 30 a patient pecause Tt-was 1ot possible to
establish an airway in the patient wth SUBSTI TUTE SHEET ( RULE 26) wOo

00/ 61. 13 PCTI GBQOQ/ ficCl rapl di In addition to this principal
di sadvant age, tﬁﬂg@@@@@%#%%ﬁﬁ}aﬂﬁ% ages associated wth
endotracheal tubgs &t iﬁ@%b@el‘atésr&té’@%de&m Wath 120 endofcachsal tube
often causes patients to suffer from seve "sore throats". The "sore
throat's is spedifiipatheypresus edvdnyiohr teaddteoro hetuved ndsheartndzal andkkkhe not ch

bet ween t he .l%gti ent's arytenqid carti] ages. Anot her di sadvantage is that
patients can @t"egéﬁﬁ‘ﬁe"é‘ﬁ BYERNPTRHPT %W%%%é%@&&v\ﬂ%maﬁl tefacheal
tube. Yet a : ' acheal tubes relates to the manner in
whi ch t hey g{r?é(ﬁﬁsg}é}wggﬁ%l[#s%%@%% endotracheal tube normally 10

requi res mani pulTattansgeafl mbbleaipaty detvics (hed iaadvalegtovandefitk tHaets requires
the patient's jaw to be forcibly opened wi dely. These necessan~

mani pul at i oﬁ@erﬁhﬁﬁ eSRbUTIiRg BUVEYS BY URFRISSIP RS BREENS- o LvhE REVEhe® ot r 3cheal
tube iRpfo a patd.e ; fferl froma pneck injury. Stjll another
di sadv’éélt age"B?sfbrt %2(1)%1 Y@ﬁ%%&%%ﬁe%ﬁ '(grfg{)‘e%p%irt%r\x}?%vee g?n&gi Orl\E/}\/“J?;iy et¥ﬁ%t i
relatively sighh. efiddtachiev.ufde Hor s k@siOfevehe abdrvayndbusthde mipéatively
narrow because the distal end of the tube nust be sufficiently small to fit
into the trakoR@asinEn ¢ plgadert wbe Heite mgoinflatdbés baklede disppsdds at dheat i vei y

easy to insert .an,. into a,patien nd_thereby establ.ish an airway. Also,
tho L vt A 1aby el bAT b B3 WS B RO R ol it didety
inproperly, jdieskl lth ob@Rdsn [Be 204683 ARAI B AN &LT YRY is NSRS, the
LiviA is often thou2ht of as a "life saving" device. Also, the L1vLA may be

i nsertéd W tthe orwluh sighe patesitypasi therpatant’ plaatdeehslof(ot flottipatpeaintg)s head.
neck, and jaw., .Further, the LIvL rovi des. for ventjlation of the patient's
| ungs wit hou%ﬂdri&&a&f‘r%&%aﬁﬁé}?ﬁ- et e SPIRESigh ’tt?‘?/gal_i%ﬁéﬁ "&}aﬁ?w%ﬁ the
trachea and {hg Si z&.Af wih @'iﬁ%ﬁrqﬁﬁﬁﬁltﬁsﬂgm«ew tﬁft@rndjd%ehis iJ ypicaily
significantly larger than the size of the alrway established Wltfl'l an

endot r acheal establighed Abssitivd heestilvk Ingho®s applied ni et aibe’ swhoRimalughi g to the

same extent as endotracheal tubes, Largely due to these advantages, the LMA
has enj oyed VSTEHaERSE PEUSE SUMBES t 4lsgv Hie seplebarysen thrdialleoy aag e QKT TUTE

LS g PR R i e

view of "a prror=ar / ust ratwes t hat has
been insert eghaieAkiCegurpRiit€ om h¥lsASmedCRoRSDeing aspirated into the patient’s

lungs).

Although they have been enormously successful, endotracheal tubes

suffer from several major disadvantages. The principal disadvantage of the

25 endoracheal 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

30 a patient because it was not possible to establish an airway in the patient with

SUBSTITUTE SHEET (RULE 26)



LM -1 100 are described For exanple in U S. Patent No. 4g09,514. LMA |00

i ncl udeso ap/l2exi bl e cylindrical tube 110 and a mask port pof/drd®orzkube 110 5
extends froma proximal end 112 to a distal end 114 and nask portion 130 is
coupled to the tube's distal end 114. Mask portion 130 includes a proxinal
end 132 and a generally elliptical infpatable cuff 134. Mask portion 130

al so defines a central passageway extending from proximl end 132 to an
open end 13G,&fciqufdpididd T ne distal end | 14 of tube 110 is

tel escopically fit into the 10 proxi mal end 132 of mask portion 130, and

LVL: ~ 100 provi desaddicent ionubiss prisieipatddisadvMyeLXheRdiRg fitomypLoxi mal  end
112 of tube ). 10 to the open end 136 of cuff 134, LMA 100 al'so incl udes an
in_~lation tUBEYPRESP Sesesatiat tVirerRdatchasli nipeor Ktefdxampivg icmbinid34. | n
operation, the, eutfid34:] I d..and_then the mask portion is | S
inserted through the pa?%azntgﬁés 0?}%&“% Pt B b%tsilg‘%tés%gpﬁé{?f;‘?nﬁprerhe mask

portioniis phekei.abhy “pesithioartes psiaciaal dutidshalmand He@eﬁf?ﬁ%ge |34 resu
agai nst the pgtl ent's normally closed esophagus™ and so that € open end
136 of -t he Gt PR3P YRR et tpatihmt & naryeayd ofartiheepat | &Adths: t r achea

(i.e., the I t1LC.: ning). After.the mask portion is so

posi ti oned, Q?%ggcu e:§1|L g{aiggﬁlér%gfgstneﬁgtﬁ%géﬁﬁef‘w?ﬁ Uy EEERe FEWmRD t he

patient’s gletibiehenemagy angothrt $raséablig Qﬁéo?&cﬁ@:ﬁlr@&s%@@?% ﬁ—ﬁé endi ng
e S

fromthe proximal end | |1? of the tube 110 to t pat1 ent rachea. For
conveni ence BIEX Fo¥iichohey aifeinsemed. " Indetyng as entiethchenfigiradm0R ' shal |

be used,hereLn.: to_an LMA that has been jnserted into a patient 25
and hagot heq-fggfl{egvr\‘n{ a%’%gﬁ%’rn&@? D BRYegE s h(‘"afi andingek aas RUTHEF Faires shedi sposed

around the patieRntjas @l 8 FreibPORENG Wiy ! ffcdsS. NELated.formng a
seal around the patient's glotti g openi ng};{' gﬁldgggﬁecfgaé—} g?%mmé@a?%e ext ends
froma proximee ieAdliFYe arethdesitablaleo iherpat ieadbtra:hen Ut g a fissal end
that is coupled to.the.mask _portion, the tube extending through the

patient’ s motth &hdrHECHER fom @ aeduivry- UbalisHmeter (Rt Erndge) is thD 001 61213
R T b e
Fi gurel2 showws drthd affway must be relatively narrow because the distal end of the tube
must be sufficiently small to fit into the trachea.
~ In contrast to the endotracheal tube, it is relatively easy to inse& an
LMA into a patient and thereby establish an airway. Also, the LMA is a
“forgiving” device in that even if it is inserted improperly, it still tends to
20 establish an airway. Accordingly, the LMA is often thought of as a “life
saving” device. Also, the LMA may be inserted with only relatively minor
manipulations of the patient’s head. neck, and jaw. Further, the LMA.
provides for ventilation of the patient’s lungs without requiring contact with
the sensitive inner linipg of the trachea and the size of the airway established.
25 with an LMA is typically significantly larger than the size of the airway
established with an endotracheal tube. Also, the LMA does not inrerfere with

coughing to the same extent as endotracheal tubes. Largely due to these

advantages, the LMA has enjoyed increasing popularity over the last twelve

years.
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inthe fully inserted configuration. Wien LIvL4 100 is in th_ fully

i nserted wanfisgurati on. LMA 100 advant ageously does not ROWGRIOIG1E4e
interior Iining of the trachea. Rather. the seal is established by contact
bet ween 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 accustoned to contact with foreign

matter. For exaffyues | diowng pefpeatite ofewsyral how D91 608 00the Fihedoi s 10
normal |y squeezed agai nst these tissues on its way to the esophagus. T nese

ti ssues are'BSEBEHRANYY B tys dss thevr insaded éxs aspmizept Lbldes fuzhbsi ng

d d b ' he. inflat abl f. Fi . tional
ooyt ew of Ve ohal Ashipe KUABRERE £ B et B S B0 RALMEAGDI | Lot r at ed
mask por ti omnck@Rs avfiiblel &/ldhasieni BeR O £dl® ofdik! Yok Y5 ﬁgéeﬂg No.

5,355,879, includes an inriatable cuff 234 and a ‘backplate 2 ackpl at e
250 defd nes SEeptoXpmet PepEma3md bi2 tezdiswdl rgd 10# andupdskngria, 130 @yl i ndri cal
airway tube (not,sh Yz ortion 0 defines_a _seal ed passageway, or
ai rway, thatcglgg?deﬁodgl%g%spdr%%‘%fﬁ% Igfﬁ'd@%sﬁ HW%&H&IBCIP% obré d 236 of
cuff 234. Thh& 1PBSKd BUehb@Ny 2303 o AL dES 180, 30 ad k ck cushion
that. when infl 'z;t ed, expandg to the cont our@l?dé%&%@@lﬁgﬁgﬁgr#gm outline
252. As shovinfing aRiegurkpBsagemayorosslisefrbingnsxiafal pni 062 & in eishfeadar e
general ly cilr.gul,ar I'EQe hi g.k{%’fss T1 of the material used to fbrmthe cuff
(i.e., the th?CkNeds hrediSEH £rgalyofitube biGrin teiesapricallyoiitanto Beg

i | 1i meg er s prBmbk Sid Pat 8na M0 pofic30 Q8L - of anot her
type of pri gr art LMA that is ggn%mnﬁiy&%%%%gslO??"ﬁﬁ?%%?@ﬁgoﬁnﬁ\". The

i ntubating Ishdled. sirusefaxteniding fraci bidxahiingdi Neest juba 100 @ theespdatenacheal
tube. After .apn i.ntuhati LMA has heen |located in the fully inserted

confi gurati dﬁg Ofﬁ\%ﬂﬁm' %&O 850 angudeganfipflatiprsibs dd 8 éon jelectmeipr t ed

endot r acheal; 4 46 - Usg BSTf TUTE SHEET (RULE 26) w0 00/61213
PCT/ GB0O/ 01:5,44 J’I?irvl Aa:?%lg %lﬁ?é%!ashi on facilitates what is conmmonly known

as "blind inser it mptranfont ke enfiot Iaeh@aflatdibmd Gyt Rk poveRERtS of the
patient' s head, neck, and jaw are re&ui_red to insert the intubating L~LA,
and ont® t hé9SeHe BHOREl ha/PAIHS Bwal [nse dbe datient shpharyny. y The smasked

co~ourati on, n eal .. rube nmay, be insert ith virtyally no -

addi ti onal @8&2’%9%@%% %Ee&’ﬁg (?néeﬁt fo & @f‘&ﬁ&ggﬁrﬁwc%ﬂf?g_slﬁﬂtﬁs he

rel atively lpsige fi®phens’stforhlly RAGdeBNEoshaD8Rshd BEE: N\Gheh @M tihgt woul d be
required if the endotracheal rube were i'nsérted wthout the assisrartce of

t he i nt ubatioheha s34 s gigredtwinh thipentrpy6Re BZ badestty irlésa &ire. ekanpl e of
yet anot her t%f?e. 0 rior art. LhL-~. In addition to providing an airway

f. 10 .
tube for vedfTtHe gigris GPsRight ‘A“sﬁelrﬁ]ﬁbg@slf H?@OEMTS%P%%‘I?fFetgvihﬁéélﬁa}Ssecond_
tube, agar aiinRgdl HeRGy H3@chd Qrsegl[)ﬁlcﬁhcﬁ]gjeogat{eﬁ@\@&gc BoHRgLhARd mierl al.
eis dis °

The distal end of the drainage tu osed” pr oxI e normal ly

cl osed ent r aswblithes ehealpdtirevaly’ scashph &gHSthe |pRodddil £hen 1L @f piconibei Ng
drai nage, the_drai nage tube may al so be 1~ used to guide insertion of a
gastric tube‘.wl“hthﬁ FBYS U$¥dr art LMAs have been manufactured by nol di ng

Chese. mat eri al s TPb cP T e T seohT P oS Rt agn: B parn e rvLAs To be
shall be used herein to refer to an LMA that has been inserted into a patient
25 and has the following characteristics: (1) the mask portion is disposed around
the patient’s glottic opening; (2) the cuff is inflated forming a seal around the
patient’s glottic opening; and (3) the airway tube extends from a proximal end
located outside the patient’s mouth to a distal end that is coupled to the mask

portion, the tube cxtending through the patient's mouth and the patient’s

SUBSTITUTE SHEET (RULE 25)




sterilized in an autoclave and reused. For exanple. LVf.~s sold by LMA 20

| nt emanicpomd12SA of Henl ey, England are ~ttaranteed to sWCGAHYBINOBELY
sterilizations, and in practice these devices may generally be ste::lized
(and reused) nore than forty tinmes before becomng too worn for reuse.
However, one di sadvantage of these mat®rials is that they are relatively
expensi ve. Accordingly, it would be advantageous to devel op a reduced cost
LMA. 2~ Severalrahtpmuptisvayasce theelr: hde povidee DréQEd afrtval @xRE@Mide reduced
cost LMAs. F@r ﬁéamgle, u..S. Pg%ent No. 6,017,452 discloses an L in which
the mask pot FPBAT BOF SrRRH™S) catinetr matient phwweraFegural showber i dirdes of a
backpl ate. Theyf g@@iﬁmcgﬁgm% table cuff that is attached to both sides
of the plate. U S. "Patent No.” a983, 897 di scl oses another LIVLA in which the
SUBSTI TUTE SHEETWHRRULEM26)00 €VA @Y GUPA 3n6erfedl Qodirdics PGH GBRO/ 01344
mask poutio_rF‘Hjlé(s forrredncg)y attachi ngqequff_ menbers to the top and bottomof a -
backpl at e. WFEIOUR TET BOTRAFAsE R RIPEQT fintng 61 xitakksa. rReshdd ent pl asti cs

materi al, su S > i V- e..of the LVfAs disc]losed in the 397
and " 4~? pat %Eltg ?Sgl\ét@ ﬁ%@j%gbggge g&ofhet HéS”&FsSéIF(?g‘é‘gngréé? PR%FEiSons

necessarily laryngealaslet nml sidpSatatle fcuffSt34st gRliRE 28R LERG L ngin%ackpl ate
and then a sgfcond step of adhering the cuff to the top and bottom of the
plate. It wodlife FREET Gf SSBEs auiaMraegasl inltvard evelsopnal proaess whar

si mul t aneous}y..:f 1 £ f. the mask.portion of an LivfA In
addition to {:%%Tr?%gghgéxj %‘I%%{EP van géég%ﬁmp?ﬁ g‘?’ﬂiﬁ‘i’mﬁ\fﬁ%g hefeqdes to the
qual i t y0of themsialsqestebhishedietuars Ihas Rkl 8nhe 205hHAS LAA, The LIVLA
shown in Figure | generally maintains a seal up to about twenty ¢cm H=O

That is, wheWSSEefere pEoAr¢iagly desssensitine apdilasensebtibintoi lgittedanaped bhe seal
bet ween t he the. patient-wll be nmaintained as Long as the pressure
applied to the 6?%;%%7 m@%&b%fc e airway tube is | ess than approxi mately

twenty cm H=0O HoeBMEY sholwls 208281 siRé @WB@&&%&%&E%@ o :En%%}lepr oxi mal

end of the airway tube, the seal tends to be |ost ereby causi é | oss of
sone fracti opi@fart heldle| Thedilestrayas mask poriors 030, ahichds idkict®eR @SS Ur €

ventil ati on be. | efflectiye. i.s stands in contrast to the
endot rgéheal F@éb‘& Uvéﬁis%ﬁené O'nﬁfﬁﬁ;{; Reludeaian wilgwhie eeff1B4fand ¢ cm H=O.

Accor di ngly, bdckpmru b b b t Vi - that .provi des -
i mproved seal s DSt Ifb aﬁgﬁﬁgﬁgd?gggggeﬁt%Sgé%iwagr%fl‘g:}”’;r Pt Ei\‘}pg’“f?epét es to the

profile, or gupiieg d,e wyindigiravhpibehot Rvasf Miethddiod 750 Wianst he cuf f
of an LM A is deflated, the LivLA would ideally, automatically, assune a
shape that wWASS2GPt FATFaBEdaY.oF Y| thehextandy foer prosimal Mod@serthropghor art

LMAs do not onBtd - form such, shapes en the cuff is
defl at ed. Ac{ggﬂrﬂgi 8?3%3“2@5@ ff?‘(’)ﬁ{rm% PRk POTRIN SN EER BEGGFUBY f or

af fect 2Ag t hieflshbjperaok chditordehi atted im%ed,téx%anf@‘{ogﬂE cl}ﬁauﬁﬂﬂé%m&??’

di scl oses one such form ng tool. However, it wou be advantageous to
24

provi de ari P PHaRamantlaediatisshv vy imEmumned, heprafistaidnhaf pfiaciki t at ed
Insertion V\/néaur%fstarr]éa gé:nuegllyvéklar%u &l’e.f J[ﬁié[ Sx?dkneSsLéBTSirlc);tllleEmaStlgr%E[lsg:iR %Lf%n%f e
cuff (i.e,, the thickness of the cuff wall) is normally about 0.7 - 0.8
' ~millimeters.
_‘ 25 U.S. Patent No. 5,303,697 describes an example of another type of prior
art LMA that is comumonly known as an “intubating LMA”. The intubating
LMA is useful 4for facilitating insertion of an endotracheal tube. After an
. intubating LMA has been located in the fully inserted configuration, the LMA

can act as a guide for a subsequently inserted endotracheal tube. Use of the
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NO 00/ 61.13 PCT/ GB00/0134.1 7 Yet another disadvantage of prior art LI~fAs
rel at esvd go/dibe manner .-t which they are inserted into ECIpaBItIItsd

Anest hesi ol ogi sts or other practitioners insert many types of prior art
LNL4s by pushing one of their fingers against the proximl end of the cuff.
Unfortunately, this procedure requires the practitioner to inser t their
finger into the patient's nouth and guide the LVL~ past the patient's

throat. SiNCRLABRMNIPRAGH FAGRELS vﬂ'ia%ﬁ?ﬁoﬂu&o%?voi(ﬂoxifﬂ Fhiide mdighs fingers
into patient's nouths, several insertion tool’s have been deveioped for

facilitatingf hsadetasheadfulear Polysmirvhsnotdmenest tetpavont! thdae, aghkant ageous
to provide an, Ll ~Lr1 thatd cou b i.nsgrted w t hout an inse.”,ioc 10 tool

| d
and wi t hout “FeHUY AT RS 5FT 57 ANTER S Li\”ﬁ?‘oa@qﬂ@“%meéﬁfubgﬂﬁﬁut h.
SL=TVL-RY OEvikihal MEND QNI These fnd aldek oRlReaidr Loy ded by .
| aryngeal mask airway devices that are charactérized by I nprov geonetric
connguriat i ofeandy by invetdb asthofirmalty my slditoral dewiearss ASthwidatieRe di scussed
bel ow. a reduced costFrocess 1~ ing a |laryngeal nmask airway device

for mak
accor di ng t 0 PhERVRS ?%Wi‘%éﬁ’%&%gtg‘ﬁqgﬁ%%w% @8 pagenits beral. nol di ng.
avcol _devi e eeLoc i O ) ;
G (7] an R fud ek R0 DO SEOERAENE: el 18RS Dokl ot

and (') an airway The devic rica th2 backpl at e
portion of tsheoaitheassistanbe of tietihmbadsk Lpokti on. As will be discussed in

greater detail w, the 20 configuration of the two principal conponents
( | ) reduces tﬁgg’&é@ g@f%réf%@%% %ﬁ@crtbﬁéa@évmélea@fwee 2notherpypy e t he

per f orppnce gf Lhe davi Ll .0Lhek .-abj ect.s and .adyant ages. of the
present invént) on V\neﬁ Erggg%fobetgdﬁg{&&q%%ﬁgpeﬁfw?% eogoé \'selglgﬁnélg fn the art

from the folphtsitagudtat aid ENMAesorirptiden awaes Rl fibs ey erMaceidiyiBat s are
shown and described, sinply by ZS way of illustration of the best node of
the inventi 6% WAGING I repevirg ségurgiirted matininkeAbe distdl end apslisl draimheot her and

in var i ous T apscraoied PREEHRE T B bl Sn R elie | RSP AECor di nly
and not. i n e fesirietive of Timting conee HE e e T R e 2e)
15 used to guide insertion of a gastric tube. ’
In general, prior art LMAs have been manufactured by molding
elastomeric materials such as silicone to desired shapes. One advantage of
these materiais is that they are durable enough to permit the LMAs to be
sterilized in an autoclave and reused. For example. LMAs sold by LMA
20 International SA of Henley, England are guaranteed to survive forty
sterilizations, and in practice these devices may generally be sterilized (and
reused) more than forty times before becoming too worn for reuse. However,
cne disadvantage of these materials is that they are relatively expensive.
Accordingly, it would be advantageous to develop a reduced cost LMA.
25 Several attempts have been made in the prior art to provide reduced cost
LMAs. For example, U.S. Patent No. 6,012,452 diséloses an LMA in which
the mask portion is formed by adhering a foam material to both sides of 2

backplate. The foam forms an inflatable cuff thar is artached to both sides of

the plate. U.S. Patent No. 3,983.897 discloses another LMA in which the
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wOo 00/61"_13 8 with the scope of the application being indicated in the
cl ai ms .4y Pl SB00/ 01344 BRI EF DESCRI PTI ON OF THE FI GURES Bptchobi{:8"
under standi ng of the nature and objects of the present p Invention,

ref erence should be made to the follow ng detailed description taken in
connection with the acconpanying draw pgs in which the same reference
nunerals are used to indicate the sane or simlar parts wherein: Figure 1

shows a per i Vi of,a priogr. art_LNL?;. Figure 2 shows a prior art
LVfA | nsertZ“?fgf‘ik’f’}oﬁ%ém1 ‘%2 it Oy ﬁ“? g ﬁ‘llfﬂ?“%bfifﬂé%gieefapéastboft@@r t4 on.

Figure 3 shousiaseqtl 008! miin®ltOfhaf BURADBLA n@kipkNE A QHLp A shovs a

side view of an L:viA constructed according to the invention;
portion of twEeralchas Ky G.nCme disadvatmde obndi EMns distlgssdeis 8 govd 4C show

two perspect] Mhews of the LhLA sho%i n 15 Figure 4A. Figure ~A shows a

e. \h,
side vi ow of Fhe P nPrEREds r PO ¢thdhe Masdasanmask Ragtives 4A, 4B,
and 4C. 5 Fi gueessary amebiods SRPWHWO PEES Q?e%té;f"%b\éiﬁ%‘(% {g}-}:ﬂ:r%aﬁgﬂgg}her' 0;

portion of the mask portion shown in Figure d
per spect i ve Unensaspne eppdsidbeting tpotufbro ol tbpendemiopost heplahown in

Figure SA. Figur shows osterior view of the mask portion shown in

Fi gure SA. ﬁ’%ﬂq Sh%gfgﬁeo&’@ @%’QET@EF%}O drelrpia prespadk psrtanerushken in the

2~ directi Ofo@hink hiNaks 6f &8 $NQ rhgl%lgf%th Figure 7A shows a side view
ure

of the mask portion shown in Fi en the mask portion is defl ated.
Fi gure 7B shows lapddnoeta cost\anevienidisabieartiadd et mebripskyRertien shawn in

Figure lg A ScHEEtIl (;I;UEP;EI:E sesall_| %Etgbfigztélalzbeztg)een thvz\aﬂpa%%/n?%zllgi ]L-f?e E\dliC'l' lTEl;EOLOD{II?%1344
shown in Figure | generally maintains a seal up to about twenty cm H,O.
That is, when the LMA is in the fully inserted configuration, the seal berwesn
the LMA and the patient will be maintained as long as the pressure applied to
the proximal end of the airway tube is less than approximately twenty cm
H,0. However, if greater pressures are applied to the proximal end of the
airway tube, the seal tends to be lost thereby causing loss of some fraction of
the delivered gas volume, so that positive pressure ventilation may be less
effective. This stands in contrast to the endotrachezl tube, which can
normally maintain a seal up to fifty em H,0. Accordingly, it would be
20 advantageous to provide an LMA that provides improved seals.

Still another disadvantage of prior art LMAs relates to the profile, or
geometric configuration, of the deflated LMA. When the cuff of an LMA is
deflated, the LMA would ideally, automatically, assume a shape that was
optimized for facilitating insertion. However, prior art LMAs do not tend to

25 automatically form such shapes when the cuff is deflated. Accordingly,
several “forming tools™ have been provided for affecting the shape of the

- deflated LMA. U.S. Patent No. 5,711,293 discloses one such forming tool.
However, it would be advantageous to provide an LMA that autornatically

assumed a profile that facilitated insertion when the cuff was deflated.
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Figure 8A shows a top view of a nold that nmay be used to nake the nmask
porti oRoshgwi;in Figure 5-7. Fieure 8B shows a secti onalpoh€dbeRhsdshe nol d
~taken in the direction of line 8B-8B as shown in Figure 8A. 5 Figures 8C
and 8D show perspective views of the nold shown in Fieure 8A. Figure 9A
shows a side view of the ainvay tube of the LVLA showt| in Figures ~: a, 4B.
and 4C. Figure 9B shows a perspective view of the proxinmal section of the
10 airway tube w.t.in Figure 9A _Figures 9C and 9D show vi ews of the
proxi mal secti oﬁggﬁﬁ%dﬂe?%m?%‘émgﬁceﬁg PORT GFF FiMHes rgeses &0 iy mopegDn

respect i vel ywhi@Sth&N@MMnkdedi iy @p&E’emFipgtéE&e%icﬁe*?s‘?%"ﬁ%é‘mz?{@%m}’ﬁo%‘é’ of the

integral tube and backplate section of the airway e shown 1N Fi gure 9A
| ~ Fi gures $FeanuoGyshdaf prior perisihect by eushispenefoftther ifinbegraghint:ube and

backpl at e s%:ti on.s ovvndi ? [Ei gure 9E. _Figure 10A shows a sectional view of
the proxi mal"S8EYIBH FASE B8 THE o YRETReES-alhiy BERSCAWE BAEKR dre secti on

Laken i51 t Ngrdiitiggditinet 4be fideidBAnl HOR-AS %Qg%fizlfnldloﬂucgéf fTsA 2O

Figure 10B shows a sectional view of e cun, ~e nt egr al

t ube and bagkpltht gagensisi bnoatak®incd maryepdifigsidroprafér 1o MoId @Bk as shown
in Figure 9% .Figure 10C shaws,a sectional view of the sane conponent
illustratedTH e 1198 RAHER § HAPURSnpsHent insegian) eolediae bsecer nal

conpr essi ve &oNg8S: fod TadihiAUhE . i [ an enbodi nent of an
i ntubating LMA g%ﬁistor ua(.:tleld agc%&}ec%lrgg?\g@?ﬁéﬂ‘ﬁ@é%t ?fgr\?%n%‘nﬁe‘ﬁ%l r’icheal rube

ext endi ng t hdvaredgebhed Mavide guld1A ARushans ba (seeki aralouy heWsefid;he

i ntuba% ng LMA taken al ong_ [ine | OE-10E as shown in Figure | OD.
tool and without reqliining insertion of a finger into the patient’s mouth.

SUMMARY OF THE INVENTION

These and other pbjects are provided by laryngeal mask airway devices
that are characterized by improved geometric configurations and by methods
of making such a devices. As will be discussed below, a reduced cost process
for making a laryngeal mask airway device according to the invention
includes a process known as rotational molding. The improved device
includes two principal components: (1) a mask portion and (2) an airway
tube. The device is fabricated by attaching the backplate portion of the airway
tube to the mask portion. As will be discussed in greater detail beiow, the
20 configuraticn of the two principal components (1) reduces the cost of

' fabricating the device and (2) improves the performance of the device.

Sull other objects and advantages of the present invention will become
readily apparent to those skilled in the art from the fo[lowing detailed
description wherein several embodiments are shown and described, simpiy by

25 way of illustration of the best mode of the invention. As will be realized, the
invention is capable of other and different embodiments. and its several
details are capable of modifications in various respects, all without departing
from the invention. Accordingly, the drawings and description are to be

regarded as illustrative in nature, and not in a restrictive or limiting sense,
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SUBSTI TUTE SHEET (RULE 26) w0 00/61213 PCT/ GB00/ 01344 10 Figure | OF shows
a si de,\%ﬁ)‘ﬁéﬁﬂfs anot her enbodi nent of an LMA construct ed Regepshidisysd 0 the
invention. Figure 10G shows a perspective view of the enbodi nent shown in
Figure 10F. 5 Figure | 1 shows a perspective view of a tube that has forned
a kink in response to bending of the tgbe. Figure 12 shows a perspective
view of an LM 4 constructed according to the invention in which the

inflation t e to the air ube .so that the inflation
t ube extendlsmlﬁ]n{ﬂg%gt’n?% %ftﬁ% h@%ﬁg% fs‘mgﬁn&ﬁ:&\é\%?/“ré@ﬁ)??ai Stube. Figure 13

illustrates how the airway tube shown in Figure 9A deviates fromits
pr ef or med confi%ﬂation when the LVL4 is located in the fully inserted

configuration. FRYEFEPEICRABIEONM QfeTHEERIGWRES ew of the | aryngeal side of

t he mask 15 portd on n LMA and illustrates the regi ons of the mask
portion that for#r%?saea %gvmu?%é%‘l“ﬁq% é’rft‘s“ﬁo?attilr@ngn POIeRE ALk PERSBRO My when

the LMSIs liooatied, rfeiches kbl basaibod 6RNIIGUAAL Dl BULE AP A Shows

a sectional view of a prior art LbtA that has | ocated in UF?é‘fully

i nserted cortisguitaCPEreEction Wityuhe ace@nphime adrseints dnakhich ahe ahman LNFA
construct ed rsgecr:e%rcginﬂ%ega? t he i&wenhi on that has been located in the fully
inserted codfiguration. Fgure PeRYUSAGRS 5287 AesITiiahprdts WhESBMA shown in

Fi eure 4A when tmwsgﬁop@ratﬂ%eg@g@glyaéﬁ}éio%g% - 16B and 16C show

perspective views of the LVIA wth deflat mask portion, shown in
Figure 16A Fi gurigut72 shows zapribivarclomisy inseted inecormdtiag motkhgiliynvent i on
t h_at ] %0 inserted configuration.
Figure 3 shows a sectional view of another prior art LMA.
Figure 4A shows a side view of an LMA conszucted according to the
invention, the mask portion of the LMA being in an inflated condition.
Figures 4B and 4C show two perspective views of the LMA shown in
15 Figure 4A.
Figure 5A shows a side view of the inflated mask portion of the LMA
shown 1n Figures 4A, 4B, and 4C.
Figures 5B and 5C show two perspective views of the anterior portion
of the mask portion shown in Figure SA.
20 - Figure 5D shows a perspective view of the posterior portion of the mask
portion shown in Figure SA.
Figure SE shows a posterior view of the mask portion shown in Figure
SA.
Figure 6 shows a sectional view of the mask portion taken in the
25 direction of line 6-6 a.s. shown in Figure SA. |
| Figure 7A shows a side view of the mask portion shown in Figure 5A
when the mask portion is deflated.
- Figure 7B shows an anterior view of the deflated mask portion shown In

Figure 7A.
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partially inserted into a patient. Figure 18A shows a side view of another

LMA comrsd sgabed according to the invention. SUHSTI TUTE SHEEGBe&U:E: 26) NO

00/ 61213 PCT/ GB00/013-i4 Figures 18B and 18C show perspective views of the

“LivL-1 shown in Figure 18A. Figure 18D shows a sectional view of the airway
tube taken in the direction of the Ling 18D- 18D as shown in Figure 18A

" Figure 19A illustrates how the airway tube of the LivL-1 shown in Figures

18A- 18D can be usggttsx GhdWeaa ntly.inserted endotracheal cube.
Figure 19B shows an alternat ?vgﬁgﬁn%gg#erﬁenoy% ?tﬁ%ayLefLBS% SWAEFR B8 gur es

18r 1- 18C consasumired: doearidifigued-the i nvention in which the 10 proxi nal
end of the plat ?b.‘i S % fixed to the proximal end of the backplate portion
of the airway tub8¥e %g}}o‘g{v%s%@%@l WAWaPft Be mealdviekeanipodie dimttaf of mask

portion consglet ed aﬁgﬁ&hﬁiirpﬁicﬁpﬁ_ he invention. Figure ? 1 is a sinplified
view in perspective for anothér . device 1~ according to the invention,

as seen3in threekiguas 8€ranp s fwct pyrepatiche WidW SKtht RO IPISES IOESlde of mask
structure, ié‘ inflated condition at the distal end of an airway tube.
Figure ?2 is 4 simlar view of the structure of Fi gure 21. as seen fromthe

evacuated Stat e WAGr e n tREn: Fidt BB e TR FHE prpRdeTioniosTed | apsed
and Figures 4A, 4B, and 4C.
Figure 9B shows a perspective view of the proximal section of the
i0 alrway tube shown in Figure 9A,

Figures 9C and 9D show views of the proximal section taken in the
direction of lines 9C-9C and 9D-9D, respectively, as shown in Figure 9B.

Figure SE shows a side view of the integral fube and backplate section
of the airway tube shown in Figure 9A.

Figures 9F and 9G show two perspective views of the integral tube and
backplate section shown in Figure 9E.

Figure 10A shows a sectional view of the proximal section inserted into
the integral tube and backplate section taken in the direction of the line 10A-
10A as shown in Figure OA.

20 Figure 10B shows a sectional view of the curved portion of the integral'
tube and backplate section taken in the direction of line 10B-10B as shown in
Figure SA.
Figure 10C shows a sectional view of the same component illustrated in
Figure 10B when that component is subjected to external compressive forces.
25 Figure 10D shows a side view of an embodiment of an intubating LMA
constructed according to the invention, an endotracheal tube extending
through the LMA.
Figure 10E shows a sectional view of the intubating LMA taken along

line 10E-10E as shown in Figure 10D.
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matt ed agai nst skel etal base structure of the device. Figure 23 is a view
sim | arvdeobicgure 21, for an LivLA device having a gastrperdpespage feature
of the invention. Figure 24 is a viewsimlar to Figure 2?, for the device
of Figure 23. 25 Figure ?~ is a sectional view taken generally in the

| ongi n: di nal sagittal plane of the deviyce of Figure 23, certain pans being
omtted, far clarity. Figure 26 is a plan view of the posterior side of the

devi ce of Figur e; 198T L) . bei ng.omtted for clarity. Figure 27 is
a plan view as |hg%i3:? gur e§ é,,@bg?sr 1§m§tvﬁe"é’ o dRCHEWERPodtnae st TR SHEET

(RULE 26)  onlsuiiore8b2d3dRETs GROPAOAEE 12 include structure omtted from
Figure 26. Figure ? 5 is a sectional view, taken at 7?s-2s in Figure 27.
Figure 29 is a SIWT dPCsearonarerspastive britwt ak ere atnb@Qin2hti shobhgur € 27.
Figure 30 is; ¢m@i tudinal section as in Figure 25 for a nodified
enbodi ment of the invention. Figure 31 is another and sinilar |ongitudinal

section$ taken Giduye I D s5h0sVa RrdpBERE Aebof SLIRALL he Jnventi on.
bei ng a maj or conponent. of _the ggrrbodi mantoof Fi gﬂriﬁ%g‘;g&?%ﬁr Ais a

vi ew si mi-| arfePensEitgGreding of deghlty a nodification. 10 Figure 32 is a plan
vi ew of the pos IOk~ S| f_the component of Figure 31. Figure 33 is a
view of a sli gh?%&?nl)a?k?‘gsd% eef%HeSHV%R‘et"ﬁ@fé‘Br?ﬁ\éﬁeﬁ‘?nsgﬁcqﬂﬂé*ﬂ?@d@g. 15
DETAI LED DESERIePh € oaFin Tl cRREE ERRER [EVRODVENLS B gure, 44, shows a side
view of one enbodi nent of an LMA 400 cnons?r?!uct eél§aa('§£é‘%¥é |trcl)g'ﬁf§“'t“ﬁ§

i nvention. IIP@LﬁOe@aT— $B et ohCrubh ewidnds into one of the grooves in the airway

10 tbe.

Figure 13 illustrates how the airway tube shown in Figure 9A deviartes
from its preformed configuration when the LMA is located in the fully
inserted configuration.

Figure 14 shows a perspéctive view of the laryngeal side of the mask

15 portion of an LMA and illustrates the regions of the rnésk portion that form
seals with different portions of the human anatomy when the LMA is [ocated
in the fully inserted configuration. -'

Figure 15A shows a sectional view of a prior art LMA that has been
located in the fully inserted configuration.

20 Figure 13B shows a sectional view of an LMA consmucted according o
the invention that has been located in the fully inserted configuration.

Figure 16A shows a side view of the LMA shown in Figure 4A when
the mask portion is deflated.

Figures 16B and 16C show perspective views of the LMA,, with deflated

25 mask portion, shown in Figure 16A.
~ Figure 17 shows an LMA constructed according to the invention that is
partially inserted into a patient.

Figure 18A shows a side view of another LMA constructed accerding to

the invention.
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perspective views of LMA 400. LMA 400 is preferably constructed fromtwo
separ aty fge8s that are bonded, or adhered, together. Ther&esdoBiece is an
20 airway rube 410 and the second piece is a mask portion 430. In Figures
4A, 4B, and 4C, the mask portion 430 is shown in an inflated condition. As
w || be discussed in greater detail beglow, nmask portion 430 may

advant ageously be fornmed by a process called rotational nolding. The airway

tube 410 may algg, e RO g tational ol din 0, | t er nat.i vel y,
coul d be pr oducelg usi ng gﬂ&i ﬁjde)%ﬁvgﬁséé s I%eerwet“ﬂfp%gﬂ%?f{?r%r aﬁ%‘@? Ei gure SA
shows a si deigureeMs0f mask portion 430 when inflated. Figures SB and SC show

two perspective_views of the anterior side of mask portion 430 when
inflated. Fi gurEigus sHdviioyspersspidenal \waewi efithef aittay paist exkeorinsthde of nask

portion 430;: i , QTaAl Figure ~E.sho vi ew SUAST1T1JTE SHEET
(RULE 26) al%%ggfg%eigrgedlég??ﬁo%%%ﬁﬂinfség"g\é\ﬁ?%e posterior side of nask
portion 430 wheRigunf [l atedlusthes tigrwethantigsdohendr RRS ek oL, A, Yged above
in connectign with Figures ~B-pE are made with reference to the fully

i nserted coRfEHari&t- b8P crRAe psed sphgiide heubsdgaed)O idssrted etdverabbddly i nsert ed
configuratiﬁ_\rgJ the portion of the mask portion 430 shown in Figures ~B and
~Cwill be Located forward of, or anterior to, the portion shown in Figures
~D and ~E. Al sOFiguhenoB \$hBuA0L; hﬁeﬂ'nﬂtiw%n&}éhldeﬂtfb‘?fe&l&%ﬁo@tﬁd'k;%'gﬁti on, the
portion of nmask portion 430 shown in Figures ~D and ~E wl| be di sposed
proxi mal tofiguespddte®C sophmusied)ezdcoming | topdst énvemtion oirt wehigtortht ons shown

in Figwes ~B.and ~C Figure 6 sho sectional yiew of 10 mask portion
430 taken i B hnelgcﬁnrge%tﬁlgrp%rfe Llsirf‘?é\l}%‘-eg tﬁs&gr%\?\ﬁn}ax epf Af e gﬂ&‘{?ﬁt‘g‘ures 7A
and 7B showpghidg @ SRterdes. views. respectively, of mask portion 430 when
def | at ed. sk portion 430 includes a plate 440, an inflatable cuff 460,
and an inflatiohiguttheeUGDowhhsk ploematve 43fbcafimendefi nemask psaybsal end 432
and a 15 di st al eng 434 .gshO\ﬁ/_ga for exanple in Figure ~D). Plate 440 is

char act eri zEYHY-S GEREHREI U8 IPVFRYWal  shape and defines a central
aperture or thr hol; ; | j. | = ; nveni ence of
exposi tion, theplséﬂgbpepﬁa#g?gﬁgg\gﬁnﬁﬁggﬁsg%ﬁég%e)ga?‘?‘%rsf’t at%g)% Tan

el l'i ptixal asouding o fhecirassiion, anrutkndn hinge Qubte Rrsfy @by vidhanever, the
el liptical annul us of. pl e%te 442 follows the 20 elliptical profile

i 11 ust rat ed fSrPOSieHar st Prsk Brugne ainsiailawdi waditenshabs digehknéiofle 444 and
a Laryngeal aﬁ%%%aél&l@e.(shovm for exanple in Figure ~A). The pharyngeal side
444 of plate 1S so naned because, as will be discussed bel ow, the

pharyngeal si deFigé D3 idh shagadvipnod melsrhontder Pharyngesal seuklgonof a

=

patient when LMA 400 is in the fully inserted configuration. The central 25
“aperture 44heopnggiont @ 4pohexfasing e ofighe theicentiFipump| At euf rorthe he
phar yngjeal evacuated state wherein thin-film material of the inflation is collapsed and
marted against skeletal base structure of the device.

Figure 23 is a view similar to Figure 21, for an LMA device having a
gastric-drainage fearure of the invention.

Figure 24 is a view similar to Figure 22, for the device of Figure 23.
25 Figure 25 is a sectional view taken generally in the longitudinal sagittal

plane of the device of Figure 23, certain parts being omitted, for clarity.
Figure 26 is a plan view of the posterior side of the device of Figure 23,

certain parts being omitted for clarity.

Figure 27 is a plan view as in Figure 26 but with added showing, to
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side 444 to the laryngeal side 446. The di stance between the pharyngeal
side 4 Jthe laryngeal side 446 of plate 440, or the I of the
pl ate,%s}ﬂgplgl'% referred to as T2, .as shown in Figure 6.P¢ﬂt§(§ﬂg§§4

enbodi ments, the plate is substantially flat in that the thickness T2 is
substantial ly unifoan throughout SUBSlZ[Ti JTE SHEET ( RULE 26) WO 00/ 61 213
PCT/ GB00/ 01344 14 the plate. One preferred value for the thickness T? of

t he substant.i j\LIAey fl at EI at e, : .is about two millineters plus or mnus

14
FUdepFar RO Y B remdlesre 26he t hi ckness T2 of the substantially

one millinmetd
flat plate 440 Fgutavog g4 Ld r I 0 s 0.7 mllinmeters. Even nore
preferably, the 6 thi cagneésé; E‘I%'Eﬁo‘?e‘g’h%‘%%nu ts:;tgé'f{#j'ina}ﬁg'g}refg"at plate :~. a0 is
substantial |y efigare 29 isawimiiar seqiphalrdew| Burahib@raesbodhmenksp7it may be
advant ageous fOF{theA@l ate to haye a tapering thickness so that the plate
is thicker at tRESYT oXi baf 'OR&TIdBH sctiemasdinsFiguwreRs. fdor madifiptie, t he

t hi ckness of:pbb@&mhabehlini®yiohe about two mllinmeters at the proxinmal end
and may snoothly taper to about one and a 10 half mllimeters at the distal
end. |nflatabl eFigufd 3 4 &Ouioshdrandeiinildr 00 @relaY sddtioh, takdBorl, B Enosheet of
material that .is alﬁtgé:rgﬁ‘gsféo the_| aryngeal side 4:16 of plate 440. As shown
best in Fi gif&*eraithn AYEC P A lDfengan s bediDa meferrononertte, thé S

general |y U.shapefin{ 9f ri}as. ifie shape of an inverted "U'). The generally
elliptical inner periphéry 1~ 460-1 of cuff 460 is sealed, or attached, to
plate 440 proxi feurd Bl Alhea gevesialilay weFiztlt 3 CRlshB& d RB&HY.f aperture 442,
and the senetzl |y elliptical outer periphery 460-0O of cuff 460 is seal ed,
or attgoched, t of e 2 #p iR yigwraf the postaBonsiden filhk yomipbhgtt iof Algusslt er
periphery ofy;the plate 440. The thickness of the cuff (i.e., the cuff

wal 1), as shown in Figure 6, shall be referred to as T3. One preferred 20
value for the tHi 853s 43i8d of & | : 1 LEineters.
More preferably, ﬂg?iﬁl; t hi ckness T3 ?gﬂlf ?%ﬁ%@%@lgn%%é%@%%n@%gl Pnh lineters
(or 0.14 pl &% 3inus 0.06 millineters). Even nore preferably, the

thi ckness T3 of the cuff is 0.14 plus or mnus 0.03 mllineters. For
conveni ence of exposition, the shape of the inflated cuff 460 shall ?5 be
refer-12d to aspETgEnErAhER {ORIOF THREPSER frrr SOt
strictly a torus for sever aldﬂrzgggﬁgl: Eor -egggr%ﬁg,%bt Igl%cdr;%fslvsﬂsgjg‘ti on of the
cuff is UshapedFigutchéa shews @i sidal dew (e osd @mbotiindn BfY &1 BMAMED, a

cl assic torus_has % ringzlike, or . doughnut, shape (and is forned by

rotating a CPPEPEELARGOIARS Qi Gcj invEnEoon| afiguess theans 146 shawatvadoes not
i ntersect t i-Fi ) ngas f HSTAITUTE SHEET (RULE 26) WO
00/ Ciats perrebshit P SAngasadd il doy RSP FSEGE EPE‘aﬁW"shape of
the plate . k#BratoAbioss thae atbokdeds sr alihdrb® dopéthat edne ¥k discenRtaLonst ant

fromthe proximal end to the distal end (as shown for exanple in Figure pA
by t he*angl EHPHRRT 41000\ BE seeradfiiecs is keseshvpotiian ks 14 Faurdshea cl assi ¢

tort) the ikl f y. be described as having,a generally toroidal
confi gurati g% %{sd?ﬂ%’gtﬂ:;tml S pé)sné%lh'?i’(gfsl %OT"&LH@& Iﬁbag%éﬁfﬁﬂ@“-t We Wikhaped
cross secti Gadptustdtein fbhat @daicuiibuwahang hhi_pt.i | r.defined by -
the plate 440). Plate g4r:| O and cuIF??%O B%Ikaﬁggﬁb%afdghmgg tuglgrobﬁer ate to
define a gefsmaf by atrspersd ahllddntogtiooal moldinee . Theditvadyi abe tubaad 3oext ends
fromthe 10bghard¥n elg)lF side 444 g.f plate 440 through the plate and into the
interior volulf %‘“%p RPNl maliipg, pralieamativslyaseuldédrl pipdunsd oinguf f 460.

Li ke mﬁte-ﬁf}&m%%m@pyg@?fﬁ%% fines a pharyngeal side and a | aryngeal
-si de. The pharyngeal si of mask Pportion 430 is coincident with the
pharyngeal sidefigds#t 6B phave A4lde b dRMAIREMmisH d50448ePfinfiak portion 1~
‘430 is defined by inflatable cuff 460. As shown best in Fi,~wes SA and 6,
when t he cu?%‘g%éa anqd Ak dosytwe pershestiye giats off e aawsiookidradkmgshr t i on 430

i s defined : exterior-surface of cuff 460 at the portion of the cuff
460 t hat is%*?‘éﬁ?s"@d%‘ﬁ%o‘é‘? i&dy o%lﬁuéet 854&]6?W%ra PUFREY ‘Tl?%rﬁr}p te 440.
When LIvi A 46ferios side difigask Wolod 41598 | SHA AL l.aryngeal side
448 of naskﬂ%%rti on 430 ZOlﬁi S cidn phy%?ggl@lgggh%gcﬁbe#? P%E% glstala\ée\é/\ges
surrounding the patient's lar/ngeal inlet. As shown best in Figures ~D and
~E, when cuff 460 is inflated, the averture 442 extends entirely through
the mask portion so that the mask portion 430 defi nes a passage 442 that
extends fromthe laryngeal side to the pharyngeal side.
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25 For conveni ence of exposition, three directions shall be defined with
respectyd Q,d@sk portion 430. The arrow PtD shown in Fi gWer,Shpgatkends in a
proxi mal -to-distal direction. Vfask portion 430 extends in the

proxi mal -todi stal direction fromthe proxinmal end 432 to the distal end
434. 1t will be appreciated that a di étaal -to-proxi mal direction extends
opposite to, or is SUBSTI ZUTE SHEET ( OLE 26) WO 00/ 61. 13 PCT/ GB00/ 01344

16 rotated 0 he _proxi mal -to-di sta irection. T ne asow
Lt P shown |#§%CS€(%£§%X Sgecg?t (g%ngfsa‘s% glqna%n Srfﬂii@tﬁ‘ilﬁagg?ﬁé%‘g}s HEEEt i on.  Mask
portion 430 aedbenesod 4 (sBe abavy HOeMnet Qs PRan ¥ S@L | Q04 | ar yngeal
side 448 to pharyngeal side 44-4. Itevm' Il be a pr%a@?a%%g}c!tﬁg%g g«?@

phar yngeal - fofesntaiyhgdadly imsesed ¢omigarttond Shapposites tiol MoY 406 isigt at ed 180
decrees fto | ar -t o-pharyngeal direction. (The ]

| aryngeal -t g%epﬁrgrgﬁél%gé&%g%%%Pg?ra}‘e%ﬁgﬂloﬁl éhdﬁ%gmisﬁfpé}’tfoé’dﬁo@hﬁémtlﬁe

"ant er o> postregiirey SBAiddesCi @il )be T84 B A-E RSRY Figure ~E extends in
the Left-to-ri2ht direction. It will be appreCi a}tl%éér{taﬁat?' g{erP%lﬁtopto-l ef t

di rection exhewasn Sppees ile and, SBr Also, rolteat WA 800 19 ilegr fells ififomy t he
left-to-rig irection, T' nese directioons are so named because when the
LMA 400 is ir&h‘s‘*g%?g‘? Fn eop%“ﬁéi’&tc?felﬁf‘s,k P‘FFBOEﬁAS\Ei%PWneI%tFéE‘éFCF P&h#rd EBft side to
a right sideviidehipdste ppati@ito tfle REGGLTs Slvddal §f Lef tto-right
directions could a?%o b_f?{ef erred Pig as "It e‘rﬁac"l(%';d cgfiagl‘eggslq%rlh%. toT‘%ﬁe

proxi mal - t oPditanalshowariydgeles t58- pih5¢ngEalze antolvefat seb@omdl ghdw Qir ect i ons
are Li1 t ual I% orthog.o(ﬂal andkgrovi de a convenient reference coordinate
systemtor &ESEFCHIHYH hEXERUR ARe AXecHoupf jine Frigas shem in Fégwhisékness of
the infl at edrigRsk 7R0kEd OB aholhgqdishal.end 434 (i .e....the distance between
t he pharyngeal side 444 and ‘tahe Iar%/lngénﬁ%s{‘i \d%%’ﬁée%femﬁ%& %%In%ais n 430 as
measur ed i n pohenlebwimealeflaed20 pharyngeal direction) shall be referred to

as T4, and the &hi kness gt t.he inflated mask portion at the proxinal end
433, as neasur ed'$H RIECT 470 includesh plas fHyea indlatails roff 468hatd abe referred

to as T5. Priﬁﬂflﬁ%ngé/@yegd%ggpoy?@ggq %go%i%\g;%n?a:pcg%{gggﬂp%}éézg%re about

12.7 and 2~.4 mllinmeters, respectl 2t hat

externdl di nisteiendst3dsiiovas fordexangiel i PRuldHE BRrabayls dHakdtepRs per cent
| arger in an adult nale size of the LMA. Unl ess otherw se stated,

di nensi ons & ScgEsEllvrdlipcl shane ad defines heehwnipdrermoubt theough. Joldhe profil e

of cuff 460 4 e SO y-tapered. as shown in Figure SA so that
t he thi cknes4§§6${ot eg%gg Fl@ﬁ%lr[r)? :SEL 5% YHSBERTS, Ot EXRBHLEs e F3PE RE pr oxi nal

e g;i 432 to tphee disinal benefeddd o g SARSIIREC A BEs. SUBBLTTULE :9HECT (RULE
_ has circui_a.r symmetry, however, the elliptical annulus of plate 442 follows the
20 elliptical profile illustrated in Figure 5E. Plate 440 also defines a pharyngeal
side 444 and a laryngeal side 446 (shown for example in Figure 5A). The
pharyngeal side 444 of plate 440 is so named because, as will be discussed

below, the pharyngeal side 444 is disposed proximal to the pharyngeal wall of

a patient when LMA 400 is in the fully inserted configuration. The central

25 aperture 442 of plate 440 extends through the entire plate from the pharyngeal
side 444 to the laryngeal side 446. The distance between the pharyngeal side

444 and the laryngeal side 446 of plate 440, or the thickness of the plate, shall

be referred to as T2, as shown in Figure 6. In some embodiments, the plate is

substantially flat in that the thickness T2 is substantially uniform throughout

SUBSTITUTE SHEET (RULE 26)



WO 00/ 61. 13 PCT/ GB00/013~i ~1 17 described in terns of the angle al pha

bet vveerwbtagfﬁﬁr@ryngeal side -414 and the laryngeal side 480 gTRaK
portion 430, as shown in Figure pA. One preferred value for the angle al pha
is about ten decrees plus or m nus one degree. More preferably, the angle
al pha is ten degrees plus or mnus half{sa degree. Mst preferably, the

angl e alpha is substantially equal to ten deb ees. As will be discussed

bel ow, this ganglg.alfpha,i | & t tch the humpn anatony to allow all
portions of tth i nf | at glzflegeu- A Eﬁ%gq%ron eg%f&f‘ﬁ‘cé ﬁ-égg% Sg}ﬁﬁ"i‘rﬂ{@%éﬁfﬂ‘ﬁj t he -
| aryngeal i nplete afids tboutiercemyllipieasts deud SRRANEDRERNEm TR kRS, 4 1 0 shown
in Figure SA i ?ﬁ har g_&ter_l zed b% a substantially 10 constant thi Ckness.

That is. thePEHMheds FRcBEssshowaf ithe Riugmeatid)y diat pplatee 4480isi $wo

substanti al | y:1& r : roxinmal end of. the mask poaion to the
di stal end o%‘fnlfﬁ &g&trrrﬁg}&u{)@?t%gn&a%db trﬂgﬁwgﬁrsat i Eﬁeri‘ $¥e PRASROForthEon' s

t hi ckness i sthinkhessely of tioy bainthoaally e ikt 4605 HOUBVE) &Ral'® |, oned
above, in sone enbodipents, it nmay be g}dyvant aggosus totg%lrvov e cglhé?e 440
with a 1~ t aPEHMEES hit RHEE $mhoditentst ihenali b¢ ativamabeots fdrethplpadre ths t hi nner

than the pro "%‘Bal wn. 0 Eiguyre SE,  the |length of the plate 440.
or the dist aﬁ%e %F%&né?%%g%r %°xﬁ%¢egﬁat%§ ST & R Broximn eWdhass as
nmeasured in ithRe pisakenhl Féoedglial thdtdi @6tk 085 e to as LI,
and the |leneth of 20 aperture 442 as neasur edm?%?étt%-erggrr%ﬁen%{@?g?%i st al
direction shBfllimsery af dermraxirenl podland dhp swiodtHly edpet e apb@t @edd 2 as
measurg@ in E{]ﬁmlilﬁf'r}efetr?ét"thg‘isﬁie%gmi on. shall be referred to as W, and

the wi dth of € apeaur e asured in the left-to-fight direction

shal | be referremhfkabrscdP46t & B AShZLSe9fh; , preferred values for
LI, L2, W, and W2, are 90. ~9, 47, and %6“2%%??1&% glﬁ)es"?ofgébeéj ively. As
st at ed abovethahiskigsbed itoihal 30yngaa! Isalel Gre6 phive A4Dr 086SHowal hedf if Ot at i onal

mol di ng. Figgre 8 hows a top view.of a nold 800 that may be rued to
pr oduce maskg‘ﬁgﬁct ’otﬁe 3@5’5%‘“}(&%4?#53?0%?% Hglated, gﬁjg@%Y}sHmk@pai secti onal

vi ew of nol d(30Qs akBihead R0t & -8 ,ngicated in Fiqure
SUBSTI TUTE SHEET RS e 10D, AR AN R Sl o Tgures 8C
and 8D Show $&d-5peutlf 4&0 is makedpdr armkHed O plard 4 (5 PRMINANORhINERAA the nold

800 is sym*ret@.i C ?bout an ? ~Cci s 802. As shown best in Figures 8C and 8D,
mol d 800 i ncFURBER! BERdpenY oEapesaee 4 aad B TaseTablyetléotRaDoutdhparighiasy t op pi ece

810 and bott gga_py : I r .clanped,5 together, the
cooper ati vel ?mdg‘ﬁgf%%ﬁé%%\}vagﬁg g?‘?%? dvgm[ﬁ%g—é(ggroggngl%me g?i’eé?ib’ur e 8B.
Interior wal biipB&0 oofer bhephey dfYA0pEef dae ThenRaupdatd &s af ho! kow interior

vol une 820. One portion 822 of the interior volunme 820 has a oenen..lly
t or oi dal shaf)‘éf? S-S HRUITNR Figurené geereatsfyrradotooasd@b. Dmppretémrddne
i nfl at cuf 0 ~pertion.824 of the interior volune 820 has a
gener al%féy el F?ig‘??dcr é“# %ﬁ%%ggggjr ng‘f}&h‘gﬁ 5GPy qfﬁ]detos@rgﬁ)émgfm?ﬂ‘-'@t eMawo. That
i's, portion Béfersienngs tdchedsk qw Mok Ye b - Whi Gh i stantially
identical to the flat, ellipti call shapgmﬁg%bﬁgﬁgﬁlgkl%%eﬁsérgf ?/Ligt he
portion 822 B&fionaynus HOLImllimelersye Evehanshapeieafolnhthe Mitisnessistanti al |y
identical to thegshﬁggﬁg% the inflated cuff 460. |~ In operation, mask
~portion 430 HEyUHes - Byraui Py reilimeeseting a |iquid plastic material
(e.g., polyvinyl pghRuidenQr of ) LN he inter.igr yol 820,,0f nold
800 and by then rotating or %ﬁ[ ¥ rg\s/\ﬁ)ms)g’ %%vs?i%e ?Fgﬁf‘“a 15@@%5”&2%005%‘5‘3&' t he :
i nteri ol wal bsrgdtednotds ‘tgeaertallgubdidal'asThe st fiRd cuffiehsr abkyy st he nol d
800 is simul tane?usl y rotated about two axes'that are at ninety 20 degrees
to each ot helotelay sevespl wagpm. afer eiotmierthaxiass tshetion sf fer pehidi &4l ar to
axis 802). i d.8 i,s. rotating, centrifugal forces cause the
liquid pl ast Feof e B An_t%“ggaét(asaﬁfﬁo“ﬂoﬁ“&ﬁ_%‘ﬁ§%gf Alige Hickssie SRS s 830 of
mol d 800. Aftigg-link,lorReuEhRASHAPe tAQ i MAlh Y, VRkLS B3 NAR: Regh SO coated,

the nmold is ‘
in the plane of the circle that does not intersect the circle), whereas the cuff
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then preferably held stationary in the position illustrated in Figure 8B.

‘That 2§{,.J nold 800 is preferably oriented so that the RestisQn 824 of
t he hoﬁf%&%ﬂtﬁ erior 820 is at the bottomof the nold (i.e. ,leo/tfr?at portion

824 is parallel to the ground and is closer to the ground, or |ower, than
any other portion of the hoIIowinterigr 820) while the nold 800 is held
stationary. While the nold 800 is helc11 inthis stationary position, nost of

the liquid phastic mmterial SURSTI TUTE SHE?='f (RULE 26)  CVO 00/61.13
PCTI CBO0/ 01347 TOH Bk Sl T s WRh L rgfateniat rleh iy Sigliness 830 | nt o
the portion 82he Hawededusf &ldot @bndR Héﬂgggﬁ@%égn%tﬁéidﬁggggf not flow

into portion 824. Rather, surface tensi rcesc % thin
coating of tHeWIfguidmRias Fizumtsbiyahe tiogreestpia). imo»e@,rat,a&grmvg thhs' te
interior wall]s. 830 that,defne the portion d 8= '. The nold 800 is
preferably hlé%ﬂlﬁg?sa%?rgntgﬁﬁa%ﬁ&%%ﬁlw tHE Tvals descrigadedsibalviten cure and

solidify befgpeensthe WRlidall ®n0RERE i top .;and bottom pi eces
810, 812. The -material that ARenach E%?%fgﬁég%%glﬂgo%e@ 8 SYEPE ko of the

mask porti onthga3d-shapre arbisnsectan iofighoinfidrad touéf mhgrmalemﬂmm Lineg t he
interior waII% 1% 8.. 0 .of p8idtion 822 fornms a cuft 460 that is integrally
attached to (fl g P%{f‘[be%atﬁ(ﬁ"‘ ir trapped within the interior volunme 820
whil e the mask pmgki £m 439 dugr BEH ecques _trappe ithin the cuf”t
460. So. when the mask portion 43%9i%9§%%g\9§%f'5§rﬁ%F%P%gb% ® %uff 460
is partial | ygdmfalizat echiddhenteridrf vel6fiei s [oMdtorPatiid abbyshdtidsakgd {H.at her than

fully inflated) when the mask |p portion 430 is renoved from m)IcT 800
becausé,B as ﬁﬁ%"%ﬁd“é%o@(’{ﬁ@‘? AP paerughy theh plawk sind ninvo kherinermat

accordi ngly @fnl¥ dr A e | jor vol yne defined by the cuff
460. It will be Sggé eci aét%eétlﬁg@ag&ggr@é%%m&n %%L&'ﬁ?@ s may be introduced

into the nold 80lkemndawsetD, traaskopsaioBsks PAetihed A 3Rarydde!l tsﬁfe”éﬂﬁ;i quid
pl astic 20 rr@he:ial .is used herein to refers to any material that is
capabl e of c@EPMEEELSI%Bm Ab¢ Phasvagest sitle widnetkapertivg 450sislcothcidehewihl e or

pl astic, st i i | exi bility—~ resistance to_stretching, and
ability to gﬁg ipﬁgfg%%%%%%gggis&s@cqﬁ }}%ef & S‘ﬁﬁf‘ﬁ%@tﬂ‘%?‘?“@@o,

pol yvi gl chdzr isdirfined av{neiekicadmpder hadl sHodmUs&: 35 P{iﬁgeé squid plastic
material that forms mask portion 430. However, 1t w [~ be appreci’ated
when the cuff 460 1s inflated, the laryngeal side 448 of mask portion 430 is-
defined by the exterior surface of cuff 460 at the portion of the cuff 460 that is
disposed opposite to plate 440, or furthest from plate 440. When LMA 400 is
in the fully inserted configuration, the laryngeal side 448 of mask portion 430
20 is in physical contact with the tissues surrounding the patient’s laryngeal inlet.
As shown best in Figures 5D and SE, when cuff 460 is inflated. the aperture
442 extends entirely through the mask portion so that the mask portion 430
de:ﬁnes a passage 442 that extends from the laryngeai side to the pharyngeal
side.
25 For convenience of exposition, three directions shall be defined with
respect to mask portion 430. The arrow PtD shown in Figure SA extends in a
proximal-to-distal direction. Mask portion 430 extends in the proximal-to-

distal direction from the proximal end 432 to the distal end 434. It will be

appreciated that a distal-to-proximal direction extends opposite to, or is
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25 that other materials could al so be used. Once the nmold 800 has been
opened he, cured plastic plate and cuff have been re i cation
of nask\g‘gg?/%ﬁ"%n 430 may be conpl eted by adding inflati ongte)lljrg'ce{m?l@ggtlt Wil |

be appreciated that adding inflation tube 490 is a relatively sinple step
and is acconplished by form ng an aperjure in plate SUHSTTME SHEET ( RULE
26) w0 00/ 61.13 PCT/ CB00/ 01344 ZO 440 that extends fromthe pharyngeal

si de 444 throya?h tlg dgl at e .and ti[hnto the inte:ior volune defined by cuff.
460, and t heWFiki [g FEFROI%h PEEosam e divial disgssionr e Thalamenktd vel y, as

Wil be di SChesadinbelaW skt e BV SQNEL e t ageous _.to provi de a mask
portion 430 that doe§g not i?]cl ude an lﬁﬁé%ﬁﬁgﬁ%ﬁﬁl ?glﬁrﬁcﬁgg'ep%fo S,

fabrication piriehéfesiengonn it largngaiml-pheyag &0 Miredtod HONE Wrftheal Ntegral ly -
forned, plate 412 an cuff 46 92\?@ been renmoved $om the nol d 800. The
cured mask puf§ Foh™ RgnYREeat SI6F v el la Pl &k apspiciated ehat Rephiatingsalitn- one

preferred enagdeBRirchibe AunalBhbakaRl ol BF (WL ELIRSKPOLLT 90, 430 Ts Tifty -

10 four plus or "mnus ten on the ore A'scale™o

preferably, ktyegdulrompbtemged] thectionr ed ThBSlergQiehl-gn Ke30ndes! fditktyof our plus
or mnus fi veuﬁfg th Sht%ra_e A scal e of hardness. Mst preferably, the
duronet er of “HfE2isR PedciTHESR D &F theorrieso-rostesat s diasntioal)l Yheamaw ki fifty
four on the ghore A Beal.esaf Salp.aigure 9A shows a side view of
ai rway tube 410, whic iengguéggﬁggqggn%lgc e(g!r:logléﬁﬁi SHEAHP- an 5?119i?ﬁegr al

tube and bacipraiseddat b oighétdlefFiigithion Wit WpnasiRebS BEG! bkgedvi &)V of
connectqQr section 411. Fi qu; es 9C and 9D show vi ews of connector section 41
| takenVin t FRETeRsr Bet ohgs I¢ihde-sighe dlinggtion. neEhege- di@cainds GEE 9B, namespect i vel v,

as shown in gi.ztd.r Relilg = shows, a .20 side vje f integral tube and
backpl at e setg%cfl%gr? ﬁ&%ﬁﬁf%%egoﬁg %ﬁg‘q%%%&/@aﬂfﬂt’ ‘?gb\g%t‘i"@ee’%?% of
i ntegral tubgomndichatdepioat ggmesdd Wathi e JREEA! ITHGe }i%nEi&Hh%g?Q%- 9C, and

9D, connector section 41 | 1ncludes a proximl portion 412 and a distal
portion 413. oFRgti Hactipey £peld alse bes rqureéértabdsy“kaydrhlﬁddikemibnsandﬁe:s)nfi gur ed

t le t .pRdical 2~ ventilating, esthetic devi ces.
Distal port | BRI T & ot B 6T SERBHOEL SHbARTRESIE fIREo R pect | ve

vi ew of15Fi gumen@By oRapsee! Bkd ?ﬁ@ide%ﬂ@ni@ﬁ&?@énée%b%ﬁi&e dydl e, shaped

plate, or flange, 414 that extends around e junction of proxinmal portion
412 and di st g¢scpingiteLMI48. Cot mector section 411 al so defines a seal ed

internal airwa assage. 41 What extends entirel SUBSTI TUTE SHEET ( RULE
26) w O 0O G?IL‘%S:’. 51}0%51%/ égﬁ{?/{ﬁ,ggg{ tl'g%(ness of the inflated mask portion at the (

distal end 434 (ie., the distance between the pharyngeal side 444 and the
laryngeal side 448 of mask portion 430 as. measured in the laryngeal-to-
20 pharyngeal direction) shall be referred to as T4, and the thickness of the
inflated mask portion at the proximal end 432, as me:isured in the laryngeal-
to-pharyngeal direction, shall be referred o as T5. Preferred values for T4
and TS5 in female adult sizes are about 12.7 and 25.4 millimeters, respectively.
(It will be appreciated that external dimensions such as T4 and T3 would be
25 about thirteen percent larger in an adult male size of the LMA. Unless
otherwise stated, dimensions discussed herein will be for the femaie adult
size.) The profile of cuff 460 is préferably smoothly tapered as shown in
Figure SA so that the thickness of the mask portion 430 smoothly decreases

from the proximal end 432 to the distal end 434, This tapering can be
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t hrough the proximal portion 413 and the distal portion 413. In the

pr oxi Liion 412, the cross section of the passage 4trmdodofifcul ar,

~and iﬁ%‘g&d%ﬂstal portion 413, the cross section ol the passag/g 31 ~1is
oblong. Referring to Figures 9E, 9F, and 9G integral airway tube and

backpl ate 6 section 416 includes a pﬁgxinal portion 417, a censal or curved

portion 418, and a backplate portion 419. A disk shaped plate, or flange,

470 is integrally. attach to th roxi mal end of proximl portion 417.

Sect! on -t Tecbry MBSO aRele aln i as sitgerarndsehes ¥t Sreent | 1ol y

t hrough t hearpraxi RRke, 4000redasiandhackaha L 43 54184419, 10

Ai nvay tube 41%>§i s assenbl ed byrlbcoupl ing Fﬁeﬁfégsr#ngrg?df&ée%[tﬂi or?nffl 1 and the

integral aiprafeyed vbee dodithisawight alphasiectboan el detregebhsror Akush@wn in Figure

9.4, when the parts are sg couﬁglﬂ_‘zegcll, Ehe ,flan%g 414 of connector section 4]1

B it B2

abuts the fF&fge 436 PET@BbY | BRASlS 'en HEZrrs PRI Q5aninHpAlf a3 of

connect or ek ORIAL Jre@XbRdS gL | I ortion of internal
15 passage 4%&13 t hat %rse deff’neg b?%@%_%ulb%t%ﬁ%ﬁ %.{L%lg {eéedggrlec% 416. Al so,

t he i nternals wikbagdscussed belbw cdnpentieralpects srectdd 1 aiarahnhs aL@syW t h t he
i nternal passage 42| ction 4If6 so .that the _airway tube 410 defines a

of
cont i nuous B¥8EdY ﬁlfl%‘iyni RoEsget Ab% indaedncutoto eseaast dhe nisfisgur es 10A

and 10B) t : . t ) r.oximal . end t he tube's distal
end. A rme%?%%%éi%ﬁéglﬁsgﬁ %ite#klgﬁcézheg“%ek{wﬁed%n pﬂ‘ge-dls,e‘%é' right side 410-r

(shown for exarkeplita HFR0gioend) Figare §ANRS cisiralRerdk- iy 2 3080yt er si de
410-0 43h0Wﬂ for exanple in Figure 9E). Note that the left and fight sides
are d&fi nedORFEH PesHsEt Thgt ¥- Berdisimes. 2 (auasighysincFignle §heftplits | nserti ng

the L. MA inLug; i { | eft sid [,0- f the tube wll
actual |y be gilgspose ﬁ%\# ?ﬂ‘g‘ﬂ?’?gﬁfn @?d’égﬁpagﬁggfgdgaé’ﬁ%ﬁQ@%éq al airway
when the LIMstalsehd of hige fribdky porisy bed ®enfigiioat :one BaclkpbatigaROrtion 419

defines a | aryngeal si qe 472 and a pharyngeal side 423. Wien the LMA 400 is
assenbl ed, HIRENGSsiSANGERY PEdéedPythstcusbddth| Howepen ti orndo@diabord,t ached or

fixed to t ryng L de 444, of .mask portion 430. Als en the
assenbl ed Eﬁ/!&gzpfgo |s%|ﬂjﬁe[§%fe§fnllﬁyl 9e PR u%tﬁ%g’f?‘i%?é’l%ﬁégé "\(A’QUEE 26) w0
00/ 6185 13 REFRHGBORIRESss! sd RNt OHER] 188, of ARG PRAL ¥DGERhesS| 3 of the
backpl ate portion 419 contacu the pharyng%al ngll o? theepg%?eérilifg. When LNLA

400 i s assanprig@endhe internal passage 424 of tube 410 communicates wth
t he passage defjned by.mask partion 430 and the LIvl A 400 defines a seal ed
ai rway passage }{’Shé O@fgﬁ&mgﬁ‘}%tﬁ%éﬁ%ﬁr}nﬁF P_élﬁ'ﬁ B10: thRehe @Efé@ﬁo_ to the
central apepuy&nide BbxiBs KmB]?-IStZ' &ty ﬁ?&odisageerﬁf [YRY, ?a%ur‘éé?lﬁ' theSi 2€d SO

that when the LM A is in the fully i1nserted configuration, e proxi nmal

portion 4l7profintehe-disahalyretudre shialll bdbecfdirspasess Det waenhé hengdmtdfent ' s upper
and Igwer teeth. Figure 1 OA shows a 10 cross-sectional view of the proximal

secti 6N 417PFTIES WRiEHTAEE RN ProiBalcor@atal dTctins Hebrveimiarded t aken
along the l4,ner 304l RS rSilOWe' 430, as measured in the left-to-right direction,

shall be referred 10 as W1, and the width of the aperturs 442 as measurad in
the lefi-to-right direction shall be referred to as W2. In adult sizes of LMA
400, ‘preferred values for Li, L2, W1, and W2, are 90, 59, 47, and 26
25 millimeters, respectively.
As stated above, mask portion 430 may be formed by a process called
rotational molding. Figure 8A shows a top view of a mold 800 that may be
used to produce mask portion 430 by rotational molding. Figure 8B shows a 7

sectional view of mold 800 taken along the line 8B-8B as indicated in Figure
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fully § ed configuration, the central portion 418 w d,t hrough
t he patﬁﬁ{/glégnatural upper airway between the IaryngeaIIL(TLTr{ é@ﬁgﬁﬂ}the

patient's IS teeth. Figure 10B shows a cross sectional view of the central
portion 418 taken al one the Line 10B- 1188 as shown in Figure 9A. As shown in
Figure 10B (as well as Figures 9A and 9E), airway tube 410 defnes

| ongi t udi nal, ,f olLds th extend along the left and right sides of the

central and &ba‘ackﬁlu%%gﬁbﬁ%%@né‘oﬂ BErSRIB Ve 20w aheeldB0G edtsi sbavalih and

integral tulf®gasdhagkplont 90@$§§§rﬂﬂﬁﬂ'§c6at§bfut%ra%ygéfbﬁégéo aﬁ?e preferably
uc r

formed using nol ding technjques s as 1 njection or TORST Wol di ng. In
one pref er r ddgwrbddi meniD, woith800 ancladwnt 4 asp fikde 330 f0k N Bshdh YRce '

pol ycar bonatgepan\g th@1 ter.ial gé sgcti on 411 is characteazed by a

duromet er of° 195 SREY & AP PG ALY APl RoTaRY isae BpR Are bokeds er laomped! 6 i s

preferaply figsdimd dheern Jeoul i rial. (e.g.~_ PVYC and is
t dg 5 Pb&per %l@h@ﬁﬂp?%&ligwqﬁitegor c_l_ig.(rgh%g)eas '&}40%@5

characteri ze a duroneter of 70 us or mnus re
preferably, Higweent-erlngrioofwillst 830 alf thubeokingobaAcknt W HERSL:HRD H 6 i s
characterizg{rzlO b‘%.a durorieter f 70 plus or mnus 7 (or plus or mnus ten
percent) ShdP&° .lntgPPTT’OH’B‘Fegzgreferably, the material of integral tube and

SUHST1TUTE SHEED{RWMERR0> 2] PCT, nga()S/p010§4. ‘' 3.backpl ate
section 416 is char?%t eri zedogy aggér?%rr\é lenrneo%z 7 Fw“%’%l%‘%’é‘?%j (or

plus or m nubage gerespondingShotte geneMist topsidiehati ¥i tehanmatetimlg@f i ntegral
t ube an{’i bacl;&)t at e sectg’ﬁ%n 416 _is_characterized by a duroneter that is
subst anti al I AT RPTHR 575 jias wegrior vobynn 829 bas seameradly edliptkal shapeef er abl y

relativel [ to.reliabl tach fhe proxinal

portion 4?/2%%][;-;@ ?gg?%gﬁgé?(fl&jt%c gf3fr?§atr?‘gf)l;?éa§f%ipﬁﬁm§p%ﬁfd€ﬁpﬂgs %hﬂﬁ?"g)

patient’s camiimd,ehdohaponf tiidcitliis tsabstRlatiyofdedi3] %trﬂ@'ﬁat,cé}ﬂéﬁ col I apse
n

or shrinkage of the i nternal airway passage provided by secti 11. Note
that when treaReNgs platej 440 nainfilarlyy thenpentipr $220leGoes & Guliawivobuné hiepat i ent' s

teeth will [ i.qn_ 4l the inter al tub d backpl at
section rat nerhanReE MRty QRntnl i mchtie Pl pamer SREGROset| on 4L1

ext ends$si nt o t hén ppepstioRl mPRrddr@hn 457 nas bd i 0 i DA, However,
pressure applied by the pati eﬁht' snt éet h™w If&&%gé?%gaggkérﬁégﬁ%%n%écti on 411,

and sect i on lignid plesyy atassrabl(s-2s ufoly vioy eclibsidhar ¢ PVE™) jintoetie Shtetddc S pressur e
w t hout all qwin kNt sage 41j. to collapse. Section 416 is
preferably %&‘F‘ger gﬁ%ﬁ“@@‘%%ﬁgﬁﬁ?‘%& PEINE; o StermsAdnatang Aeld88i on 416 as
necessary t GolaR&eédat tHeSinteMoftwiallt @3 t L [t punhi pder ed

fl exi on and extensiaon o1¥1 t he Sati 'é%tm@ dﬁ%@hu@m{jﬁ%glﬁe ‘Oplresfeﬁaﬁg'f he fully

i nserted cotthd imgpid 0001, sitoltevmeuslyasunkd labber i auss adr hed awniseet i on 20

416 is,prefe nblagl stiLf engugh, at_|east at roomtenperature, so that LMAs
const nFtt ed GEEEY M TG ONF Ke Zi mrsnd (2omndenptins axissbat ie getpendisplagitog pr essur e

E‘rgutsﬁ?t ion 414 9&25.“%1&%9%51& %goiip%ﬁzrutix%g?%egt{iﬁagﬂ %or} eesrcaix.ég Lohethhq%i&)at lent’s
plastic material to coat ail portions of the interior walls 830 of mold 800.
After all portions of the interior walls 830 have been so coated, the mold is
then preferably held stationary in the position illustrated in Figure 8B. That
25 is, the mold 800 is preferably oriented so that the portion 824 of the hollow
interior 820 is at the bottom of the mold (i.e., so that portion 8§24 is parallel to
the ground and is closer to the ground, or lower, than any other portion of the

hollow interior 820) while the mold 800 is held stationary. While the mold

800 s heldrin. this stationary position, most of the liquid plastic material
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Returning to Figures 4A-4C, it can be seen that LMA 400 may be fornmed by

fi Xi ngwergegiiaching the airway tube 410 to the mask por i ¢3@is4 Mre
specifically, the laryngeal side of the backplate portion of the airway

tube is attached to the pharyngeal side of the mask portion so that the
- outer perinmeter of the laryngeal sideg22 of the backplate portion
surrounds the central apentre 442 of the plate 440. The airway tube 410 may

bondi ng.or Frang. SOBen PO BRE® (RGEE 2 B B 10 e two
conponent s Hogetdrenll dPGRLQRAGE G1384 deshowst Rt BxaNRlerddokiggure 9F, the
backpl ate portion 419 defines a "donme shaped" or "bow s%aped" interior

vol ume. WieR*PRe SHARIEIFRTRM Poribroieres 9auss aghinasizgds 06 tehequaslestoor t i on 430)

t he backpl a i 24,14 W 5K rtion.430.cooperatively. define a
hol | o bowt "SIl 2, girl'?‘o"?’ﬂg‘éfu%r%és%%g‘g%%vﬁva#%%%%%ﬁeéﬂ? IFP\{*FEIOBQI‘&% 4G As

will bé di seIis@He belioWpOo o ptifens]yofeld BabAdYNEneXLENd: fopti %mt?c bowl
shaped vol ume when the LMA is in the fully ihsertfed cotifieufation. One

advant age oftaisrigf |® aIB 2rg sphgify beforstheghetliiy ebynsi bpkepaanihgbe kapexpensi ve

to produce. I ssed g, both the mask portion 430 and the airway
tube 410 mﬁ%&%ﬁ%gﬁg%dgﬁog%‘g a rotational nolding process. T ne airway

tube 410 may al Th¢ Raddriel Haballed 99Hro%dgﬂsfd?ﬂlsiaﬂiegﬁatia%oﬁyﬂ flengngFach of
these steps (i.e., producing the mask portion 430 and produci ng the airway

rube 410) i gowenadtlvelhy simpiasingrd plasex pensrial ehatlated watiterioofvalihe LMA 400
15 may,pe conpleted by.adding an inflation tube to mask portion 430 (in
enbodilr?gntsg?%éﬁ%%nlgﬁf %ﬂsg%c‘#ﬁ%@t)ha%ﬁﬁuﬁ ¥P§E‘Fﬂeﬁd°w1§§er‘%ﬁy t ube 410
to the maskAporbid #Rfin ARCRIMAIINmd KBS OO MY -hey (b caied at very
| ow cost. This | ow cost of fabrication enables L constructed "accordi ng

to the invehtihpniotmeddeosnes aepptids pickablle deffi4@s. Sthathensthet fagskeconon cs

of 20 constructi ng LMAs acaﬁg%di rr]:g%é% t he i nvention. such as LMA 400, enable
them to be HEEWASHEES HRPYHFHI fedhe gelydpdis saighy inflatecadlbmt ages of

LMAs constrg&ﬁaggqgggr}ﬁbé}ga}épiﬁmed & e{hggcf‘é@(k‘?ﬂ&%vd%hg& a,%rss d. As shown

for exanple in Figures 4A-4C and 9A t ate I'on sentially
forms ¥ backpfiate30fis temeoveNE @b mbD300 FechBE] aihieGfioldichols MAe &@PSdd UCt i ONs

e.g., as shown .in Figyre 3), the _
(e.g zurvggnnks in volume a?nd accordingly only partially fills the interior volume

defined by the cuff 460.
It will be apprectated that a variety of materials may be introduced into
the mold 800 and used to form mask portion 450. The term liquid plastic
20 material is used herein to refers to any material that is capabie of curing from
2 liquid or fluid state to a solid, flexible or plastic, state. Due to its flexibility,
resistance to stretching, and ability to define complex shapes such as that of
inflated cuff 460, polyvinyl chloride is a preferred material to use as the liquid
plastic material that forms mask portion 430. However, it will be appreciated
25 that other materials could also be used.
Once the mold 800 has been opened and the cured plastic plate and cuff
have been removed, fabrication of mask portion 430 may be completed by
adding inflation tube 490. It will be appreciated that adding inflation tube 490

is a relatively simple step and is accomplished by forming an aperture in plare
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mask portion includes a backplate and defines a cylindrical aperture for
recei vi\rggnmﬁ]rzwonnecti ng with, a cylindrical airway tubep-fRE¥hHEs4he mask
portion with an added backpl at e di sadvant ageously i ncreases (1) the
mechani cal conplexity of the mask portion and (?) the cost of fabricating
t he SUBSTf TUTE SHEET ( RULE 26) WO 00/061213 25 10 1~ 20 25 PCTi GB00/ 0134J
mask portion. Al so, the junction, which is found in prior art L:vL-~s, of a
cylindrical ajsrway tube.and a |indrical aperture in a backplate tenas to
foma rel at i'\%gi@ﬁsef{f S?&Héf‘}%ﬁ@’%?&eakéﬁeéﬁéﬁmaghmc plés B W theust r at ed
in Fiztl:e 3netbr iGuneld@bh¥eby diffd0C - ' ion of the
cylindrical airway tube and thgqgffa.{:dl?blwg% 3%%@%&%??18%{}?%%&%%% @3& ed by
arrows 200. eBwrdi AGFpativelysaporilli on difcugretiobelow] itLMed ©aRSikHIdCEd ONS

di sadvant ageg.:g%%%forﬂos a relatively thick, inconpressible, structure that
must be pushBZd BRVEEK PRE YA Mark PAtgpser Bridaeser incheeinanBatpmst t he
patientss thipariQhdsBeedds. £1h8ciMPor t. S rior _art
constructions. the mask p’ortbﬁgns ofItlﬁ%/ﬁiéﬂgg?gﬁgﬁriﬁéﬁrgéng%%o%apﬁ’@&ieo 211e

i nvent i on -ar®arddormegtally tdroned, btk p4Atues cfff @60 havaSed&@Wbv=d IS KhPOr ti on
430 in Figures 33- SD) and the backplate of the LVL~. is provided by the

ai rway tube.mi)[ld Q | ess conplex. and | ess expensive, to provide the

backpl at e as panr@f i - ) 4.m i.n he,t el escopic
junction of twonI(;rfyelciUIFlgc%ireIin(%%’;{ilr %%gﬁéﬁ{@?ﬁﬁﬁ%ﬁggﬁép ?ﬁgéleotl%einp?‘?eor art
make LMAs coprsferreg emdodinon dihaghiromedae of ive B0 MmART RorEOAABESS iHeke and
easierabo infsert into patients. For exanple, refering to Figure 4A, the

backpl dPe of PEAHD 88 8 PReTE Hesaly elhdrdmess nMwrapedetylvatheons 260
nore easily Pr LMAS . Tl s facidd t at es . pushi.n MAs constructed
accor di ng to&%ﬁge"?{lé/%%te?g%dbet mggyé%éjcggtf#%vnfb‘ugp 6@@18%{?{%% ®teeth and
past the pat$lem¢ Asschlarofatrdnkss. aidist hreferdty Pibe e fide Ao bae kpleat Basit he
general shape of the airway tube 410 disti n%ui shes '"LMA 400 fromprior art
LMAS. | n nosROrped G0 a¢ subp@npaly equalstosidnfour 6@ giw Sthote andca},oft he ai rway
tube is cylipdeical . Wile cylindrical airway tubes have functioned well
for many years 1 n many different nodels of LMAs, the cylindrical

confi gusati on haggeenes dihsadvasidadAsw Qﬂsir%{ztdﬁ@hlé,emhemfc%eé‘% ai rway
tube of any LMA is the size of the internal airway passage. I'S passage
nmust be Lar g&rasergisctien pi beadian itegrabitube wed thiatigtiate neafont 416, (Eigivent ' s

| ungs. That §]§ moderate pressure differentials (e. a pressure drop of

: d
one Lo two it EBOJ° BEFREEH Erac SBSPRItHE MaEeT 4 RULELSFs PC 40980161513
PCT/ GB00/ 013sHoé ROxPHOXd B0 d} 31 al : ' uhepshoul d be
sufficient fsor0 novi ng a voltangggghgil?%lﬁ?ggélﬁé%lh%%f}%@%ﬁ |'sh§e§ffi ciently
| arge for ad¥CiGtaskdy?-OB) r¢satetngly,he shatvinantFigurk WBYSFigWkd BEah6ywk kndri cal
ai rway tube i.t is e?ié to q%sl cul ate the volune of air that can be noved
t hr ough’t he $HbYEYF thpgraliipe And packplite sertipndd 6nFigures Fnand e skowume can be

adj ust ed si j | L b Nereasing or dec sing) the radius of
the i nternarmgPr §&§§£%‘32&%ﬁ%¥?e aélrﬂi:baégﬂ%fersafﬁn {'ﬁit shoul d be

consi dered in tRefeteinggn Fofuraé PBAYCT HRESDI Sohdtdtorishasm dUPgs el L extend
through. the patient's nouth, between the patient's upper and | ower teeth.
for as |ong Hexiowé poron Aéedndsa Idisteinpomienf 413.y Brosierdf esbréomfdlguisat i on.  So,

while an L~fA is.inserted intg.a ient, the tient's nouth t remain
opened wi de A*ﬁ%eﬂagb 4 t%’h&?hé“é?le apd) icﬁ%qrﬁ‘inf%l C%‘E% (P, é?%ndé’iﬁlad%e%%’jmeen t he
upper asd | ov&iildigg! danhbideric s e PRUY g mggfgrgo REIALTMey tube.
Hol di ng t he nout h %pen for Igng? pe%ods o;b%r?(r)r@ gg as to cI%eat e%a?g\?ar ge
i nt er-dent al shgap wanirc thesperdpescoatoew dfoFigure PRe Qahhetdr fpodén @pér ativel y.
" More inportaptly,. so tients cannot open their mouths w de enough to
permt easy ﬁs%éwlaﬁ%?a%e&mé Pigte.car gngendid chat extands arowdohdi ngly, one
di sadvant age: ,of.;gvld ical_ ai o LS. that ,they. require Lar ger
i nter-dent al‘l gég’%tiﬂaﬁr%g&i)n&?&mgﬁc{n\g%g" taﬁgt‘a%ﬁ%()poénﬁ éigeﬁo%g&%ﬁ%ﬁ%l ong,
cross sectiofil 26 Aefidies sedtsidtanal alha) pafigud dl?%&oé!éérﬂﬁre“ﬂ@irélﬂ the
design of airway rubes is that these tubes wiTl extend through the

patient's natural upper airway for as long as the LMA remains in the fully
inserted co~guration. This natural, or anatom cal, upper airway, which is
forned by several anatom cal structures including the pharyngeal wall, hard
and soft pal ates, and tongue, is
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25 not itself cylindrical. Accordingly, a cylindrical airway tube does not
form awoge@eibtt” wth the anatomi.cal upper airway. For mexaapioaizwhen a
cylindrical tube is extended through the anatom cal upper airway, the rube
tends to only contact isolated portions of the anatom cal structures that
define the anatom cal upper airway. Accordingly, nore pressure is applied
to those SUBSTI TUTE SHEET . ( RULE 26) \'VO 00/ 61" _13 PCT/ GB00O/ 01344 27
struct ures, tabgH e :ehElssiHoass 1ar ] iBn Bk e (it .t han woul d
be the case if the ?hape 0? t he tub%dgil?tdgsﬁa%r%ﬁ% f’heiﬁst%;%gmgiﬁt he

anat oni cal BPPER *aLrhayrosasestemal the fhsspgeet] 594, cifflar9md ante Gralt he

proxi mal and ﬁentral gorti ons. 417, e418 of the airway tube 410 are obl ong or

flattened rRPHER * faf T AT O8N teARaSTRgq 4 Igels bdeigs sed i n greater detail
bel ow, this advaptasaowstivufel)oET®Xi FZ6 3] § ol SNt ernal

ai rway passage; (?) mni mgzes the int ragdﬂ‘feggﬁi élg‘ﬁ“g}’ éqogfaflgg’gﬁ%ﬂﬁate
accommuat i AeFtohe Laiiraedestaproximmdo8yn al .onsedtre dr e etipofidn 1l | Wi t hin,
or match, the,patient's natural air . 10 As stated above, the airway tube
410 is Si ze&“%g%?ﬂ%?m? H%”‘BPo‘{ﬁna‘? ‘@@iﬁaaﬁd piere.Ar ilange, R0sipsriegraliet ween t he
patient's uppghe@BdiePMEintRhN MRS iLe | $19.nst 08N Hle sl nserted
configuration. As shown in Fi guroyb?OA, tﬁ!é%r?t@r‘}-'dtsa% alt ggp&é&nf:séﬁui red to

- accommpdat e hploxi imema egasiags 417 thst rarchayemirdian twewdtd the preGuhred i f the

proxi mal section 43@&‘"\&6% Célﬁi ndrical. Rather 1~ than a circul ar cross

section, th&UFGHSE DIBR PR [ nt 8 AP ai rway passage 424 is oblong. In
one prgferred enhogdi : j of. t proxi mal secti 41 7 is
about 13.0 mllimet gﬁggé %ﬁghgraéggsrﬁésig%??ocﬁéaohgfgtgeé: T Sﬁt‘é‘?%éﬂpassage

defined by andwmyneghbaithey nbepref ekl @tibeash @ear 08 Aswhhat of a
cylindrical tube with a nine millinmeter internal dianmeter oassaee. As shown
20 in Fi gur &'3604t WEShibGtIaTSRare FRCqumies: kg aeasalyeoEdammertaysdosor ef erred t o

as WB and t Re; thi oL A-he. i r nak, passage .424. may be referred to as T
6. In one pr ot é‘?r%ﬁﬂgﬁgﬁa‘? n%é'?t ?f C%éjﬁdi% f?‘lég’ZH"_eOé’i{% P@F“?mmgfﬁ Phet er s,
respect i vel yonsioalssaiicat &l @de:abgise relddapidhiipay:d e Hhéhd 8r Shiggd; so t hat
the central portion 418 will extend through the patient’'s anatom cal upper

ai rway'whi | 23522 Hd thapas deiined by araximelpimer ki @bfcectfdngtitatilen. thdds shown in
Figure | OB, . C - ti-on_of the cen | portion 418 is oblong rather
]E_h?n ;:yl ![ Rd#’%%fﬁﬁ%;ﬂ%?@?ﬁaﬁﬁfﬁgﬁ% Sigﬁ‘ﬂﬁlagnﬂ‘?hia&egm %gﬂ@@@ah bE_t ter
it" to thepagagosmicat saatibNay 6tshafadfe Y bea in Figure
10B, the width of the central port?oneof ta?le aigr\/l\/glydétgl Seaﬁari} gﬁpeferred to
as W and t Kealediiniskad 98ss8eB$34 [PBnSHEE anaREliE F2g)res 10A and 10B) that

extends rom the tube's proximal end to the tube’s distal end. Alrway tube

20 410 also defines a left side 410-1, a right side 410-r (shown for example in
Figure 9F), an inner side 410-i, and an outer side 410-0 (shown for example in
Figure 9E). Note that the left and right sides are defined with respect to a
person (e.g., a physician) that is inserting the LMA into a patient and that the
left side 410-1 of the tube will actually be disposed on the right side of the

25 patient’s natural airway when the LMA is in the fully inserted configuration.
Backplate portion 419 defines a laryngeal side 422 and a pharyngeal
side 423, When the LMA 400 is assembled, the laryngeal side 422 of
backplate portion 419 is attached or fixed to the pharyngeal side 444 of mask
portion 430. Also, when the assembled LMA 400 is in the fully inserted
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WO 00/ 61. 13 PCT/ GB00/ 01344 Zs of the central portion of the airway tube may
be refeygd;4:9 as T7. One preferred value for WA is 2.1 p¢tdhdogisiers plus
or mnds 10 percent (or pll5 or mnus 2.37 mllinmeters) and one preferred
value for T7 is 10.3 mllineters plus or mnus 10 percent (or plus or m nus
| .03 mllimeters). More 3 preferbly. W4 and T7 are equal to 23.7
mllimeters plus or minus p percent aiid 10.3 nmillimeters plus or nmnus 5

ercent, re iV Even nore .prefer W and T7 are substantiall

Dqual to oS e R B Sl b sk GE Dbl Sonke e, the

width Wi of thehBasegdal wazuo@mk@aug;t. E\hﬁezﬁtl&mﬁggLﬂ?&‘ssérﬁb@&%‘é‘ﬁxﬁ%&éeq“a' to
WO us or er

the thickness T7 tinmes a factor o , P mnus ten p ent (i.e.,
W4 = ~2 + pasgage 427 pf tuiasr élpreemamaiitares whiea thieddisadd defined)wal rmiagk t he

t hi ckness T7 _t.ines f.act or, Qf ~plus or mnus five percent(i.e.,

Wi=~2- 0. 1“3%19%03#8%% ﬁr%% 6@%%@% hESHFT WYY EREAST URhYIERA nust

fol | owsa cufroient ahouinaatnaxirsnetendi 9, I L0 SbLal0-dh ol rr%%;{ ecti on)
e

fromthe point where it 15 couples to the mask portion to nt where
t he patient beupeddh contact the tube. This curve enables the tube to extend

through the patient: s natural .upper airway fromthe teeth to the | aryngeal
inlet. One inpo %W&@s@éﬁ%égn’ﬁ%@daﬁ‘? Shatf Whemfieal Mdays truttes Stihany LMA is

Lhat Lhe. Al fiseied uhimgth@lnd dieofBshanedg diabe bk 4085 HRE AT ks

when it is bent. or curved, as 20 necgssary for rnsettrn he L into a
patient. Fi dgupesed bestrenstharpagranphiepefana louke ddiat Fhase loan@dwa ki nk 1102
as a result of bendi qgﬂt he be by an extrenme anount. As is well known, the
si ze of" t he“PATEFHRET2 p §‘§'a€f£e\ﬂ7§ypr(i’éffi"ﬁeﬁcﬁ9n ary mibahich de comaedtonl |y
decreased  ate.gRY 45YChkLKhkS ik f kiinks,in tubes.is comonly
experienced 25 1 n connection ﬁﬁ%ﬁd@%ggg@lisﬁgeﬁ?ﬁ @%rﬁl TG ithat i on of a

si ngl e ki nkFiguraSgarftenaihese ndant idr sradd siadd Yo degrersend heranput of water
t hat can paiﬁ through the hose and be distributed by a sprinkler. The
eft"ects of Riynieserisdecaniiguraiion; ghe sanamel pariork s Hk will exehdghiongh ke ai r way

tube of an La cl: ff the tube' s airway .passage and
dramati cal | 3??212{3%% h@eéﬁ%?%wgg%ﬁﬁh%EE%)%d ‘3%’& Bieis13 -
PCT/ GBOO/ 01%e=th-1F38re/ 0DBghowfs &icfost Rakiidian vas S il ol bBRichube _
Accordingly, it is very inportant to design the airway tube so that Kinks

in the tube @80 alangitbe MnahkdB-1 A8 asisbewnsini Tigeret 4l iAwt shoavpat Fignte  One
obl ong. cr odeB ek Ml & RIS o Rt hi e lanaemet
o rvay e 410 Tore amy M ke i aa hEp o e PR R SRR th two
| ongi t udi nalpoftiohsi4l 8239t hat extend along the left and right sides of the
t ube’ SZOCGnt ral éggnc%?o%k elcgtgg 4Q?rag111()igtsezﬁa]f8dlb§ Lx?c'i bécsknlsart]é) \é\glctiiog 4F1i69gfr e 108, the
Cross & t
' airway tube 410 are preferably formed using molding techniques such as
injection or rotational moiding. In one preferred embodiment, connector
section 411 is-formed from polycarbonate and the material of section 411 is
characterized by a durometer of 95 Shore A. Integral tube and backplate
25 section 416 1s preferably formed from a flexible plastic matedal (e.g., PVC)
and is characterized by a durometer of 70 plus or minus 15 Shore A. More
preferably, the material of integral tube and backplate section 416 is

characterized by & durometer of 70 plus or minus 7 (or plus or minus ten

percent) Shore A. Still more preferably, the material of integral tube and
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10 section of the longitudinal Fold 425 that extends along the |eft side of
t he aiwowysibibe defines a recess, or groove 425-g that BXT/eBdE0B40Om t he
Left exterior edge of the airway tube towards the center of the tube in the
left-to right direction. Simlarly, the cross-section of the fold 425 that
extends along the ri~llt side of the2airway tube defines a recess that
extends u~omthe right 15 exterior edge of the airway tube towards the
center of thepiubeedtiBnthe is b%ﬁct’&:@zédﬁ‘fﬁ}ta@hfo%&éxér%}"-ToE@EPoPEﬁﬁ&eB_ ecesses

def nes an upper exterior _surface 425-a and a tower exterior surface 425-1.
The t hi ckndSsPbE hBITUSNgi RACHDARShETS ds AdBst(prefergbly hehet hiackiagss as
nmeasured i ol I i framthe inner, side 410-i to the outer

o do. 410-0 PEHhABE P e R A RIS AR LB chipr B e PR S0S  he

thi ckness atibdthrialloagidlusli708hofohds 425 as measured in the left-to-right
direction tnay be referred to as T13. In one preferred enbodi nent, the

thi cknéss T12 &9a0qeid BeEcmBdlts preferablyitelaiimey émsd ancha? (7) inid édspret ers.
respectively. i,ndj_cat in _Figure 10B, bendi ng of the tube 410 (about an
axis 25 exféﬂﬁﬁ%ﬁyi%kgﬁeggeF¥¥¥8- P@ﬁﬁnﬂﬁﬂgc?féﬁﬁ“Eaﬁ%bd°b§mﬂﬁ§6rting t he
Li vl A t hr ougntitihe apafra@ebng (ANadiRRY g r.af: sive forces
in the directi on% ?%gi cat ed (?Sﬁéar Enoggl‘]%ggé\e@?ﬁg oﬁé?c%ﬁ%ll g}%ﬁ%gﬁﬂs 425 tend
to prevent Wigwal Freecollppissy Diinkdge ofitheimatapassagpasktzet povitietesul t  of

bendi ng the tube. If . the.tube 410 |s subjected to conpressive forces in the
di rect ?on gbfy 3??’"8\%/545%0 n%’l’EwéﬂEE‘%eJ( ‘E(M:‘E Beyn thﬁngﬁébl enzrgd
PCT/ CBOO/ 0134fto38is fthe Gla@Bd ¥ 1de GGyt E’onqeiﬁc&gjré&ik%f ﬁtqogpm% %%ft gipe may

deformto the Shape illustrated in Figur , e deformation of
t he tube irnnehs rdicod betkitlive seonyi tatithrnizdn feolicts 4425 eamysehie biskened to the
novenent of an accordio r concertina. The size of the_ internal passage

424 docs dRETEULY FEUTRAL f GEERSS EorpoRsEsmAliioRame! brofliusEasRaRn | n Figur e

10B to the mgatibe. sHaWlelsh BRAULE A0fid PSS podCe LG, ARy Lube has

reached the Configuration shown 1n R'guret e ongi folds 425
resi st addittdnsizatd decemmnes] li ant ectikinz ¢l ofs plaras sagRidd, LAY i N
response to addjtional canpression of the tube. So, airway tube 410
advant ageoUsfi§f ‘%‘i?f%é‘gﬁé\é?oﬁlﬁ%“%‘tﬂzlétbﬁfmﬁmaiimssége $05 trerrllapsgap reouired for

accommodating t : . (2 EQVi | arge ai.r .passage,; decr ease
the Iikel i_lhogd et PR s i PR 1R oo LIS, ‘a}lzt\é\%xﬁlﬁ@§{tﬁﬁ%%f@($%serted "nto
a patient; sedlordecs aasesedshe td kelethoedr tatabhe i Md ko fekm ki nks in

response to bending of the patient's neck over the |likely range of head
novement ; adNRdsyedifiaxionend extErsiomof He paiendnteck whit MMBa400asimay. 15

Anot her advap e of th ongl-tudj.nal folds_ 425 is that the rovide a
conveni ent Lg? E”ggiem%i%? 68?%@"%%%% AY Y Fe®S ﬁ’fq%e(?“éﬁmtsﬁg@elﬁUO%/echﬁure 12
shows 2a persges tdrverale Wi Tendlgh: MY 1409 o€ 08SH MELEn AL CY HlaPE Nt R t he
invention in whiﬁch the inflation tube 490 as&ggen g%’uedgiant(l) the groove
425-g that wegtemnds aicoreng hetheiiehntivindeapbe tilverted bwayplyide pre2@urdnot her
i nportant feature ?f t.he airway tube 410 is the degree, of ‘
to section 416 without requiring insertion of a finger into the patient’s mouth.
Returning to Figures 4A-4C, it can be seen that LMA 400 may be
formed by fixing or attaching the airway tube 410 to the mask portion 430.
25 More specifically, the laryngeal side of the backplate portion of the airway
tube is attached to the pharyngeal side of the mask portion so that the outer
perimeter of the laryngeal side 422 of the backplate portion surrounds the
central aperture 442 of the plate 440. The airway tbe 410 may be attached to

the mask portion 430 by heat sealing, gluing, or otherwise bonding or fixing
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curvature through which the central portion 418 extends. As discussed in
U S. PatgRbsApplication Serial No. 08/901, 055, there is por/agpbi/msaydegree
of curvature for the airway tube of an LMA that will allow the patient to
remain in a "neutral position”™ while the LMAis in the fully inserted
configuration. 25 The neutral positiomgis a position in which the patient
is lying on their back and in which the patient's head is positioned, for
exanpl e W t hpanpd {drOWnedQ b ket he geometric relation of the head to the
rest of the body is the sane as when the patient is standing upright and
| ooki ng forwar d.AsThewioNir disuplesedigure SRethetRlkpRE potddd 910 H&meksay rigi d

ai rway tube,, and as d',,scus%ed in SUBSTI TUTE SHEET (RULE Zfi) w0 00/61213
PCT/ GBUQI 01344™§15 H?ﬁ 8hpPPehi§iaRed’ sreReyivalume wayhembee tasksplept i mum
degree of ¢ ISt he : 1.35.degr ._.IThis_degr.ee o
curvature p:éoﬁnﬁ%d;i?hlg%ggﬁegﬁ?ﬂ%%ﬁ%eh i nmlgfr%"t6 hgleﬁoggxt(prl%tie pﬁgéol”t'{l?n%i le the

LMA i s Bei ngmaskserteds dhchapktaivelyhdefldd a holies HoegRhlcage@ribAvbiag,d ul | y
inserted cotl f%gur tion. For. conveni ence of exposition, the shape assuned
by airway tuReEYD IGhBFPet tigars 4Cnohs wilbjbectizsaysied batnyw.cnoctiemsadf f or ces

shal | be refgLr i ¢ figuration', ,As .w | _be discussed
bel ow, si nce[%tE ﬁ%g%xlt %\}\%31 I%lt}ggnﬁg@?‘léﬁ?gﬁg%%egﬁ‘& FE&E‘M oL @‘&Vl ate from
t he pref ot znmekredrbafjgiraidoon when the LMA is in use. Figure 9E shows ta'te

integral tube and bacicplate 10 section 416 in its prefotTrled
configuration. ASRGVRNREhETalMby40Unis 20 its iprelfevadp| simpbadraict ur ed so
t hat nit. | j d .any..extema! forces, the cenfral portion
413 rolTows SPetr YRR ORI oo dHE Bt PR 0G| n che

~ | e$-to-ri ght tdiatreat tubs 4a0ehdehdgropeIdAaRe LAl Akrid Al HhGiR aRe.Qf 1]%{2':6 pate in
Figure 9E) froma g%oxi mal limt of curvature 426 to a 15 distal limt of
curvat ure 42#MVayuphe! pray ekematiestp ddiomehicsd ubiagamgtinttheldingheEsuben t wo

rays extending,fromthe atis Ctqg the proximl,.and distal limts 426, 427
for the pref %%%55 Sgg(?ﬁ?'i'egugr"rg 'il%ﬂgi%ée %&Pa%@%e Opﬁl\%sor?ffucl‘ﬁ%w@s ARfYdegr ees.
More pref er alby 410)16 raBgVay khgsie dQrintHenaref %Bﬁgazﬁﬂ*&%é‘ﬁ’_hfﬂﬁ dgp 1 05

e

degrees plus or mnus five degrees. Even nore preferably, angl e theta
20 is dabst amey del yormpjaik o add&gdayriefistiod mignes pnak eparedn effdoginment of an
adult fenale sjz t he di stance, or, radius, R, between the axis C and the
i nner surfac%mb,‘?‘%?‘im%&aéw afiom BbggAndpy pfRshingethe Rirway isrd 19ieat i on i-s

subst anti al | Mme%%ﬁrlﬁ’mtf%nf‘@m Y dThidid TR spci:@smg% b%ﬁ%ﬁ%?t%g%{"{/ergqé%am d the

mllimeters, and the distance, or Tadi us, tween € axi

out er surf aceosd10hi® i@ codt odifabmayribn breakdd:OL K0Xs ddierinef aycoRling enitegur at i on
is substanti al lﬁfé equal to fifty mllimeters plus or mntl_s about three
millimet ers. PYREOH BY &F re8d Rsgfiseosble devigeur eThar st e ge@rooekh e

confi gupati o [ Lffer than for the rigi be LNMA di scl osed
in the gbove%e@@%%e%%cg%éfé‘g% oV THE- A1 & L‘S(k:‘g %%’ f&?%t ure
facilitates thameabbeasedddRSThd WER oRldeidEd( RULE 26) w0 00/61213

PCT/ GB00/ 013-14 32 of LIVLA 400. When an LIVIAis inserted-into a patient,

proper inserti onS®EHl rryupRirad| asyintgzeshel dadhs pontironed atawrding tpatheent ' s
nmouth so that_the ph@lrx(g\\g%%l si de ,of thﬁorrasok is in contact with_ the
. AT

patient's hatti“Bai"at’e. hqi§cuﬁiﬁdnt‘,¢‘_si5 § cyesPlered 18EED g to the "0
appl i cat i on, addie CHE WRckiplatd REldndl i AsENRNy 1BGs hOLL6Fk NG dRf PX)ARI end of
the airway tube to be pushed agai nst ’ ' ' :
25 400. In most prior art LMA constructions {e.g., as shown in Figure 3), the
mask portion includes a backplate and defines a cylindrical aperture for
receiving, or connecting with, a cylindrical airway tube. Forming the mask
portion with an added backplate disadvantageously increases (1) the

mechanical complexity of the mask portion and (2) the cost of fabricating the-
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the patient's chest. Positioning the end of the tube against the patient's
chest mekessiznserting the LM A sonewhat nore difficult thandsbobises proxi nal
ead could be positioned at a | ocation that was spaced apart fromthe
patient's body. However, the requirenents of a rigid airway tube (which
facilitates 10 | ater insertion of an egdotracheal tube) and allow ng the
patient to remain in a neutral position before, during, and after
insertion, NEGRSHriEL e IpNShE ;R I t ' x| |l _end agai nst
the patient's _cﬁ?gt at the bed%ﬁlﬂﬁ{b%g%}?d?ﬁi%%%%?%%&%@%Nﬂ?& the "0
appl i cat i on,cylinaicaD@rahy ows anhe qdindsnt] dpertire iheNBdciplate &naetd foaky posi tion
before, during, .and a%tler insertion. However, unlike the LMA of the "0
appl i cation,? %H@VEBV(?Q nESBRE Bt ]%)cf’fee"‘é-}“rp\}\‘i'ayntdEFbEi\’é‘fL tingrazgoinfdedenot be
posi ti oned & Bstiatihay Ratfcant:, op[&q A ri insertion. If the
ai rway tubeaﬁlo of LMA 400 wreirtgscri gi %Ssghaﬁﬁi‘%n@%ddy&ﬁgﬂcih%mw

- above- df scussleahndribf brakpihic onthguliatiianindiheni bherrpat Pe0t A2Qceadi¢d not
remain in a peutral potsit.i on \Miiéle the LWA was in the fully inserted

confi gurati it PIEAROT PHES £t ik SoRuaKuaR|disadyertager bl (Pimsed backwar ds

to all ow t hge@iit Ma¥hit kP cb@pfdstibldlt [ ' natom cal airway.
However, si nge_lt he ali rvva;? tlIJJbeS 1410 S%g&%g? I&?a:;[grﬁg& l%sehgu%?ger%egge“nf X, or

bend, sl i ghtdajierisaipptr o loher pref ardmd: ¢enftigu atired @snse thsL el ng
inserted thereby all ow n% the 25 tube to fit into the anaton cal airway of
a patient tHAtSHEEINO HOSHRRY Al fOSFFRGIPns TR swskepwtionhef grdisr ned
co~gur ahi on QfhheCRAL R, I fethe.ai.nvay, t ybe preferably does
not deviate far fromt eﬁlan%ﬁg%ilﬁpﬂérﬁra%efoﬁmié@ °8¥E§%pgaé§sr(§e=s' %o that the

tube need nathowe i msic bottnf430 inrfiguich S AAFBY @Rl Rl baRkhWaYor HOWRYEr , the
curve of the pr eggr med configuration of the central SUBSTI TUTE SHEET ( RULE
26) WD 00/ PRradedchy doeross-trby. 3Bisplsss icomplex. [a8d Jessf expabiiye.devi at es

sonewhat fz : hcal . .c e 1''~to |35 rees .so. as . to
elimnate tHe ﬁgiég?%%%gr@gs?sn %h%foghﬁbm%r%l?ﬁ'rrﬁg%gnﬁﬁgﬁré‘?tﬁlgt thene
patient's chegicoglirjung@idinsemio OMindhtaWoehpbaiesR MG dharsH-E4 lr_ﬂe:ﬁ'gara side

view of _integral tube and backpl ate section 416 in the prefor

confi gdP at i ot miieguYld s|@ngrictesiroastingitatbe énveniine sndrk eompegssiblelratl i nt egr al
t ube and bacelﬁgggg Sect i.é)tn 4#% assunes after tg{t]e Lhf A 400 has been | ocated
in the full yYThserted cOhfi FHEEFon W t FATPRAS pEETBRE ©ndisHs %%esteng in :he

neutial posi Eaicﬁ)gﬂate%?i ishiavwmo E&ﬁp@sé’e‘éﬁﬂ ﬁy?\ﬁgﬁt@hgﬁﬁ%ﬁpp%oég 2%6' S

extending in the Left-to-right direction Is inserted 10 into
a patient. Wien eadiy bauforivr as Liviger tTds factinams pashiieniMabheosenctdr or
curvature, or axis about. which the tube bends, shifts fromCto C, and the
angl e t hr oudifFeRAINEHOL HE 'R URTEOB iF ¥ Thiks RESIERT D PP B Vs grER Sng| us or

m nus bpve O;fasttﬁé@ degrees)h,of the preformed configuration to the 125 to |35
degrees require Po fit wthin the anatom cal airway of a patient lying in

the 15 neu.t ral posidtiton. o providing a backplate, the general shape of the airway
tube 410 distinguishes LMA 2400 from prior art LMAs. In most prior art
LMAs (e.g., 2s shown in Figures 1 and 3), the airway tube is cvlindrical.
While cylindrical atrway tubes have functioned well for many years in many
25 different models of LMAs, the cylindrical configuration has some
disadvantages. One critical feature for an airway tube of any LMA is the size
of the internal airway passage. This passage must be large enough to provide
adequate ventilation of the patient’s lungs. That is, moderate pressure

differentials (e.g., a pressure drop of one to two cm' H,0) between the
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As di scussed above, in one preferred enbodi nent, the integral airway tube
and baekpdoaieizsection 416 is fornmed from pol yvi nyl chl orpciecsobiswsmat eri al
~is relatively stiff at roomtenperature but becones nuch nore flexible at
body tenperature. So, the airway tube is relatively stiff as the 20 LiVIA
400 is being inserted into the patientg However, a$er the LVIA 400 has been
placed in the fully inserted configuration for a while (e.g.. three to five
m nut es), thexiaidl WY distensobt : r - e so that its
shape easi Igt@accomm_dat es to tﬁlg%éﬁg%eﬁg (%gﬁlzidp@a%tsﬁlgﬁéférgqérngﬁ‘élﬁgcaal ai rway
wi t hout pl acdiwge widde thouge Bgakuist thdieisamaffiofendal tasder Bt idegBarkhat define

t he 25 anat\(/)m'[.fal cathéwae{. Al.so, si‘;}c&g the material is relatively stiff at

r oom t enper KEUHE"S (He PAT PNy UPEbe WER RRuindrcpl sipay tdifoligh ety mct as an
insertion te®ulatd Aatvdisme b , i controlled during
insertion sinply by mani pulwggi%gp%@%gﬁtvgg%gogéytﬁﬁem% ?/I\'/aa?ytgb‘ﬁeé‘ 41 0 t hat
ext endSout sprdssu ditfhenpalt iehthessotwnt kan e ntifiseli sthp@tesdkannged for
inserting a forger into the UHSJ’_I T(1I. TE SHEc1' (RULE 26) VD 007 61. 13

PCT/ GBOO/ 0155%2302 B%‘Ficé%f@g?rﬁiitfﬁ 1Wsiof 8hg insesnaliaigvayineser® and furt her

elimnates the 0 L tdonal n tools. .\Mother, i.nport ant
advant age of ngﬁgfg'oa?%ggé%%a@ﬂoh% ?‘g&%ﬁ |8?yc°o idprad 18 d Fdﬁflggi%éd with the
| aryngeal iargst jubss ishimarthese Fitgsr @il Axidodefgoidh el @lrdhi’y @hotch ar ge enpty
space S behjnd the mask portion 430. The enpty space behi nd nask portion
430 is subst’%ﬁ??“a PP GetPPenand d9ier ey fatens lbyg ps therL At redinds and, as

w il be disgu nt,a usly. al.l.ows A 400 to .provide inproved
seal s. gAs sﬁoaﬁ'ﬁa li?ﬁh%MSS?%%§RW§§' s;%’éew@% & LLIA‘nEdeVe‘th‘@t?jiast ance T9

10 between pduent, ahe perdal’'s sho@thomubhersiaxdj¥Rbd @Ade @hoddien Atdatgd cuff and
the airway rube 410 as nmeasured in the | aryngeal -to-pharyngeal direction. A
inter-dental gap (1.2, space between the upper and lower teeth) that is big
enough to accommodate the airway tube. Holding the mouth open for long
periods of time $o as to create a large inter-denta] gap can cause discomfort to
the patient post operatively. More importantly, some patients cannot open
their mouths wide enough to permit easy insertion of adequate sized
cylindrical tbes. Accordingly, one disadvantage of cylindrical airway tubes
ts that they require a larger inter-dental gap than would a tube that had a

flatter, or more oblong, cross section.

20 Another constraint that should be considersd in the design of airway
tubes is‘that these bes will extend through the patient’s natural upper airway
for as long as the LMA remains in the fully inserted configuration. This
natural, or anatomical, upper airway, which is formed by several anatomical
structures including the pharyngeal wall, hard and soft palates, and tongue, is

25 not itself cylindrical. Accordingly, a cylindrical airway tube does not form a
“good fit” with the anatomical upper airway. For example, when a cylindrical
tube is extended through the anatomical upper airway, the tube tends to only

contact isolated portions of the anatomical structures that define the

anatomical upper atrway. Accordingly, more pressure is applied to those -
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preferred value for the distance T9, when the airway.tube is in the

pref orwedogonki guration, is 32 mllineters plus or m nugc3/GBdolonrat ers.
More preferably, the distance T9, when the airway rube is in the preforned
cotlfiguration, is 32 15 mllinmeter plus or mnus 2 mllinmeters. Even nore
preferably- the distance T9, when the2airway tube is in the preforned

configuration. is substantially equal to 32 miIlimeters. When LMA 400 is in
the fully issemies £anhbes@idiors LHeuHOSLET] AorPALLIANHAE & tient's
tongue rests in the space S. As w |l LB&ea di scusgédgé%}ng'e?low, éelﬁ?%r%gi ng the

space S in it ehe théetsbapt of tes tubei bpeovesciciahe uirdget of HiE dnhengeal bet ween

t he proxi malu eer}%hg‘;‘a the inflated cuff and the patient's larvn~eal inlet.
Figure 14 shbWg “"™View of an inflated cuf"t of an LMA, and the illustrated

cuf f has been diuighedl o Fideeo.didd esenind 681 S prollih L bR 25 1S

| ocated in the ful I%/ i nserted configuration, eac egion o ff
cont acts a @prftfoas ¢ht. po¥ of dre afweheulpat iCcat' ®lamadoNyenRe ghter hanat t he
atient's valleculae (i.e., the space

cuf fs proxi rgaﬂ nd, %‘i tsHi ntCP t he
behi nd the IHWSF“plar s ST TP BITSRILR STRRiST dtiaid belami. dns irdvaagsessld bet ween

the cuffs proxinBBiniARGhei$iabs edgmeG i | &Nys pyrtform fossae,
whi ch are Syrmmetr i cally SUBSH TOTE %HEEW%&%Q%G%QE%R?\DEQO%M |
PCT/ GB00/ 0133 i36-dinsah cxpd rappuireil t foe racsdrtd ot ehepainiven trlsise; gir@t t3)c openi ng.
Regi on 3, whjch is disposed at the cuff s distal end) contacts the
patient's cres Hleé‘g‘?fi {‘)jl ti‘g‘@?‘?)&e@%&ifr%t% Uythratiephenavm! pswekserted into a

patienfyg a seal ghak-g8XitBRAS 1GOoQ1L YoiarQupg the patient's. alottic
opening is for meé bytecont act dﬁée)t %/\rgeagoetdﬁée f}ilﬁfﬁga{%&& guf é%atrkfa Erﬁémﬁbaéti ent's
val | ecul ae, spwichf67 wifldsstisposatBenrden thedpfirht & lgee andigidraedBALSROWS a

prior art L 600. t ha been placed in the fully inserted

confi gurati m L‘X& §H8v9h? r%t‘aﬁﬁé SAFF A Feuigumton 689 shayen froFigeee 2046tk ar ound
the patient’; i j,aq st.her |l ing the pas e of the 10 airway
tube 1604 t 0 F he e A R ke B8 P R it

proxi mal porhirowodtl Yeheqoinéd iff he profibnl theionatti7andre TyUakk et U, 1. 08, and

the laryngeal side of the distal portion of the cuff contacts the patient's
cricoi & car tHaTeyy STRBACTOTheEcHaRi Bterasst ssagereotl it dniesnallistpayaasgener al | y

o ong e | et P EEAOLorBL I oo d e sl Lube betucen Lig patl et
1514 of the spatdnent’’is about 13.0 millimeters. The cross-sectional area of the internal
passage defined by airway tube 410 is preferably at least as large as that of a
cyiindrical tube with a nine millimeter intemal diameter passage. As shown
20 tn Figure 104, the width of the internai passage 424 may be referred to as W3
and the thickness of the internal passage 424 may be referred 1o as T6. In one
preferred embodiment, W3 and T6 are 20.0 and 6.7 millimeters, respectively.
As also stated above, the arrway tube 410 is sized so that the cenrral

portion 418 will extend through the patient’s anatomical upper airway while

12
Ln

‘the LMA is in the fully inserted configuration. As shown in Figure 10B, the
cross-section of the central portion 418 is oblong rather thaa cylindrical.
Accordingly, the central portion 418 provides a “better fit” to the anatomical
airway than do cylindrical tubes. As shown in Figure 10B, the width of the

central portion of the airway tube may be referred to as W4 and the thickness
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tongue 1612 is disposed in the space S (between the proximl end of the

i nfl at &b eufit13and the inner, or anterior, side of the ainGlAyBaMMhadd. The
dashed Iine | 6 illustrates the contour the tongue 1612 would follow if the
LMA 1600 were not inserted into the patient. As shown. insertion of the LMA
20 di splaces the tongue 1612 in the pPsl aryn~eal -to-laryngeal direction away
fromthe natural position indicated by dashed |ine 1616. Pushing the tongue
in this diredche opntall swriders bEshohirvay &iBe RRAY bBN@f@fedl R€ad aTYNKHLEN the

phar yngeal -toIJ ar%nngeal direction and thereby tends to prevent the cuff from
fitting ti gREFYCRrDEhEPTtHS 13 2 {millinraers Diwsadeaninus i@ pseaht (or plisded by t he
LMA by decrgasin ; re bet t he cuff. and anat.om.cal structures
such as theﬁ%% Fi‘% gtzrg Fltg ﬁ}%%?éa%é cﬁ}egrr%gerﬁe BvaéH%\{gr E.dl(/NSL@O’ Fﬁﬁ’lnP'Fée:ISul ly
inserted catieggur ahinos. [Terdashed pliner 16024 eRieseMtseth coptQur assumed
by the_tongue when prior_art LMA 1p00 is in the fully inserted

confi gur at iFBRET2AY - ShodRd Tt/ Hée efiahiedd. 7SuEETieTT B SHEERIQRULEEr26): WO

001 61.13 P / rai30 ] 2d ith i de.of th tient' lotti
openi ng. oGt on 5. Wit Gk 1 B BpBU’ & Pt JPREH Lral 4RI mE8nt act's the

patient's oréfemibly, G4 tant AR areARGOBMIAIG) Yquathem i NenikhdelsSdansgsted into a
patient. a seal that extends continuously around the patient's glottic
openi ng i s TOHREESHIESEeitvELt Sledvewadthhe'di of thet enitelpbriancbitthe patient's

| | ae, . i.formf i cQi i . Fi 16A sh
i or ar e VR eG0 ThEE SRS Bl b TBbtReR Tt e dhapecgss ¢
confi gar at i @NmiphS t@ﬁ%an[t@g“ 7)1 EE{BQCJ}_@(L;*Cr?ﬁ 11\61%%@%%%9158@%0% al around

the patient's glottic opening thereby upling passa e 10 airway
tube 1p04 tW4tibeqpaltioett' thicknasMFaide06. falhe dRrysgaad osindlgudkvEhe proxi mal

porion of the cuff fits€nto the patient's vallecul'ae 1608. and the
| aryngeal steaenbfi-e, fE4ai@ed. DB i on of the cuff contacts the patient's

crieoid cartilage,1610. .The patient's tongue 1612 is disposed generally
al ong the inner” %ﬁowélrfflé:ﬁg‘ﬁ?’?* é‘F&é’“@f’ TebreOlaanaby A mst @élt%%é%ﬁh“b’he patient's

teeth and t ' ; he i nf.l af s utf. The posterior portion
1514 of the(ggoau'}iqg%gfx?%%r%gqltg{ 12&{{%?1]1 stpggllé'ggoﬁ)né? eth% 8%8‘" cfco tween the

proxi il  ensbuples thehei médkagardore of the dothttvAgerk (R paricdk’ s abHe kb@her 8k de of the
ai rway tubgt%"}.j The dashed line 1616 illustrates the contour the tongue 1512
woul d’ f ol | d#PS-f TR W f/enabieshe tibe do poend fwenglethe pationti swatyral ipper. As shown.

i nsertion af e Lspl.ac he tongue. 1 ~ 12 .in the .
phar yngeal ?Jplré’%%}aﬁf%eég %%?leéc?itgg %\I;Vvanﬁe?li gﬁﬁf‘he ?lréet dF’QPnﬁI_E)tS AF$i8R i ndi cat ed
by dashed |dofisidérationl fdt.anRitsAl Agbetofant QNINEGs ke by ﬁlndé'»f Rt %IFU&I@E@O pushes or

| evers portions of the larynx in the pharyngeal -tol aryngeal direction and
t her eby t erfi¢sigaed e abanit ddse reufférnt rémidsi twhery it isghtity oarconed, the | zr ynx.

This \ﬁ@akenr?ecésrs]gry ofailns r{igg ih%%_m%nttohaepalfg\e/ﬁt.by decreasing

Figure 11 shows an example of a tube that has formed a kink 1102 as a
result of bending the tube by an extreme amount. As is well known, the size
of the internal passageway defined by any tube is dramatically decreased at
any such kinks 1102. The effects of kinks in tubes is commonly experienced

25 in connection with garden hoses. For example, formation of a 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 LMAs. Any kinks forming in the airway tube of an LMA

essentially close off the tube’s airway passage and dramatically decrease the
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25 pressure between the cuff and anatom cal structures such as the pyriform
f ossaewohiogune 16B shows LMA 400 in the fully inserted ecenféeuweasiion. The
dashed line 1602 represents the contour assunmed by the tongue when prior

art LMA 1600 is in the fully inserted configuration. As shown, the enl arged
SUBSTI TUTE SHEET (RULE 26) WO 00/ 62% 13 PCT/ GB00/0134J 36 enpty space S
provi ded by LMA 400 allows the tongue to assune a nore natural position

t han prior witimd Momr thpQQn pass pasddcdt alibe. t RecRMNaLYads QERtYRPARE S of LVIA
400 allows the tongue to be displaced in the |aryngeal -topharyngea
direction fiPSRTGhEESTYY Subdpe that winkisdnpie inibel do-noy OO Wieamethe nutche ful |y
inserted cogyguration ...-ALl ow ng the tongue to assune a nore natural
position also allows ofher "anat oni cal structures to assume a nore natural

posi tion (i.e. Orfcoadvandis plf avtddiieeltipvhamyngesler @y naeal girection

“fromwhere they would be if LVfr2 100 were in the fully inserted
confi gtr at i BAF HHPL hEPBOYETUPPE ovethat Hor sl gpreovimedhtbyf Lierf At#00. 10 As

is well kno ' arynx_(e..g... the arjepiglottic folds) can
ext end int oyﬂﬁﬁ%&g!)\%&bggié%ﬁééﬁ{ggalgef%%“u%%ﬁgb?otrﬁ‘gucien‘}‘? Eﬁg FF¥q%hen an LVL4
is in the fubd WiDn&emethyc AfkQUABET O10 &1 GHIrEabB pRUGERS Syt §,PY showi ng

structures 1530 extendi ng. into the bow -shaped vdl une defined by the cuff
and backpl aleegipEinaholdnds Bk srghdgleteettepatens s cideasftthendbe benef i ci al

effect of ipy Si,n he_size aof, .the how - shaped vol une _defined by L' vlIA
200 (1 o, PRERARL MRS PoRferl ) Q10D S SORES HiGi B rihe Coekl at o
portian andsebfig binfHealonsineiihdl @i LVA HQO0):«reli alo;agstﬂe I| P QMess qual ity

=

of the seal provided by LMA 400 by allowing the Tarynx to extend further
into the bowWrvahapedefiseu ferectren onegropos si2bke tdtt dxuprds ofromr theL M&s. Al | owi ng

20 the Larynx to exte filrttter intqg this space allows the |arynx to
assune a no?xée’}?éF%ea?pg’Séffﬁ%nmgF gwar %E?‘Fgro?rfe@f: st §15 leFdoposi ti on

the larynx welideQfaUBmilkcll e MysWeE ENSEY. lJmEQyes the seal
provi ded by fhe ﬁI\/A. Sever al fgaturses ‘g‘%mm%@ %zgg%aét?%%é%d#%l%rgovi de the

enl ar ged engheyighGsigpatteSuniiy stbe desinshawscdss thirgitedSAon hige Hilhckness TS
of the _proximl porti of the mask portion is substantially thicker than

the t ﬁisckn eldenpy edge ofo pre arrway tube towards the center of the tube in the r%/ght-to-

left direction. Each of the recesses defines an upper exterior surface 425-u

and a lower exterior surface 425-1. The thickness of the longitudinal folds 425

(2., the thickness as measured in a direction extending from the inner side

410-i to the outer side 410-0 of the airway tube) may be referred 1o as T12 and

20 the thickness of the longitudinal folds 425 as measured in the lefi-to-right

direction may be referred to as T13. In one preferred embodiment. the

thickness T12 and TI13 are about three rriillimeters and 2.7 millimeters,

respectively,

As Indicated in Figure 10B, bending of the tube 410 (about an axis

25 extending in the left-to-right direction) caused by inserting the LMA through

- the patient’s anatomical 2irway generates cdmpressive forces in the directions

indicated by arrows 260. The longitudinal folds 425 tend to prevent localized

collapse of the internal passage 424 as a result of bending the mbe. If the tube

410 is subjected to compressive forces in the direction of arrows 260
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the distal portion of the mask portion. Another feature that cooperates to
defi ne l.arged enpty space S is the angl e between tltl’.eri pottion
418 an#c?‘ﬁ'éﬁ?glgckpl ate portion 419 of the airway tube. As S%QV\%U}Q{I%LH gure
4A, at SUBSTI TUTE SHEET (RULE 2fi) WO 00/ 61. 13 PCT/ GB00/ 01344 37 the
junction of the central portion 418 t he backpl ate portion 419, the
central portion 418 extends at an angle al pha with respect to the plate

440. In one red.enbodiment . the apgle al pha |s equal to ten deerees
pl us or ni nstﬂlg%l(ﬁ%[g&dgg?%gg%&% Bt e?g?’aﬂ"l% by, a‘érftj']?%n%ltﬁﬁge isg‘al_é?qual to ten
degrees pl Usiugfardd inFg@AE 04ROk @ EhoviRY,8Re ABIBmRE&] 6F @R!Yoe %&5@ ahgie alpha is
subst anti alb!#y equal to ten degrees. This angle provides additi"onal

cl earance bditheazirdngripidsmal madbotikeme! 9l the encomthethef dmuvesrdidrde of t he
airway tube as _neasur it | aryngeal -t o- pharyngeal direction. Yet

anot her fea?r_ucroémfrﬁuz' g’g%tmrziegt %! %mggf’?sﬁ?%" %%‘_Xeérﬂ?FVa%Ep%Fc €i"4b%n absence
of an bnfl aidnPitedstd o tHeptdTRe SRAGAR- in! pigﬁ]@tmﬁrﬂo%eaﬁrt)ﬁl'e%ma shown for
exanple in Figure 3, the inflation tube extends fromthe proxinal end of
the cuff inFighreel (. stlawaveprendentit adiiwayctuberhas ntechizli ahs pasgurkipever , in
LMA 400, as_shown [for | e i n. Figur 2).the inflation tube does not
extend froniPRE lﬂlfb%rﬁjﬁegﬂ& @Pg%g%ﬁkéa” HERiST i €FASEY Bin t he
pharyngeal g deOf iehsplodle@ 4t 0vdkbinRey s L8 St LRaut entering
the space S. As di s_cu‘ssec%%above, arrlld g%d?{sflﬂs%@g%zg %Iﬁll’lll% |Sé%t82 A- pC and
1~B, one f ewber ot hawahndlipys 4 e ki ventddeousinl (@) gathcedpieysispart theSnies- t he

i ncreased thickness of t proxi mal, end of the_inflated cuff. Wen LMA 400
p S0

is in Phe fiTS $PRSEAYES FEYUTaETHIg herubedR) arovides xclaFge dsvast ef erabl y

| nfl ated (OpRshos tierdaleslc alRRo OO uEM AL Qe THE) RESSSHLE W1l Le cuff
tends to increase during surgical procedures becausé conmmonly used

anest hesi a hh&sesingated. ntond pagers; @iddejeatednde tikelthddiuta hbmaaghilt he

sem -pernmeapl e cuff. wall. One adyantage of form ng mask portion 430 out of
PVC i s that "FCHRES RIERAPSHio Pradingmaf &g patiensp thelf averiibe pikelyireags | | ust r at ed

in Figures & ¥ Tafo I I - cuff 25 pressure.rises due to this
di ffusi on. Fﬁhec?gnt ra?te?giaw?ﬁeﬂg&ﬁl%m{e@g%%P?%ecﬁufsl’aﬂ?ﬁogn?%w astic
materildl, such asothbreadishisgend thal&idiakinas Esidt Q26 Qs MARsdy pobREe art LMVA
cuffs, the cuff would not_tend to hold this profile and woul d i nstead

deform or CHEELSHEIBOYS 423 dAr lostting dufinflpiasabe 699, Semurelldshove his - -
diffusion. Yet a 1 nt LMA 400 ,rel ates to, the ease. with which
"t can SUBSTPTORERA e DA MR o GRSied Sa e &t OO 38 be
inserted i nkich theintiaiibn rbeg1BGal B4ers HIAUE irflo ShelGo¥t X RE tiMA A0 when the
cuff 460 is delated. Figures 16B and 16C show perspective views of Li~IA
400 when t helopgfife b0 sids of gdfd zirway, ubbe t hi ckness T3 (as shown ;r, Figure 6)
of theJ cuff is éﬁ&ﬁn' ci.ently tixin, that when the cuff 460 is def]lated, the

5 profill e of th §t JPPRHR t?ﬁf“a? of e ey dubg Addiis Sheideatey et er mi ned

by the plat rt -t h te porLt) 419 of the
ai rway tube%ﬁﬂgeﬁ%rm%@nwg?é&ugg%gﬁgl ? ﬁgminh?% r@fgéé}s?&s?'lg‘so&#"h%r&dinst al end,
as measur edUi$ Rateat haplicgieal Sdriad ploang9geal 5 dine cik i@ bptimy dédatabd y entirely
determ ned by the thickness of the plate 440. The thickness of the deflated
10 LMA, as AEXayrelr the aimeay wbymgenilé- hauwithgécw thii pasient orremginaduai | v

i it i-n_the di -t 0- il di ti til th
thi ckest porht DAFRFRISSoL TR 1M b e MRt st Eonetetifined whi ch
has a 2shi ckmae sedtal lpositidn MTeasyysRbnl id WhRh e YageRlis {)RapRATNALBAK direction.

- The rate of increase in thickness is determ ned by t'he angle theta between
the pl ate 4401 x5whisl thb@aperiisymmedak posidiened, baekphpltevigortrilbow,408. | n

preferred eg'})a?(tjl{engee%%lseh'ic relation of the head to the rest of the body is the same as

when the patient is standing upright and looking forward. The LMA

disclosed in the ‘055 application used a rigid airway tube, and as discussed in
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the angle theta is about el even degrees and the thickness T10 is about two
m i nglefRiis- €., the deflated cuff adds virtually no tdueEmmassLeyond the

t hi ckness of the plate T2). The thickness Tl | is preferably about
seventeen mllinmeters plus or mnus two millinmeters. Mre preferably, the
t hi ckness 20 Tl 1 is about seventeen millinmeters plus or mnus one
mllimeter. Even mare preferably, the thickness T11l is substantially equal

to seventeep m Ll nelerg. <k j 11 Iy‘YG‘ ch.is_ the thickest part of
def | at ed Ll\)ll?ﬂ%%%mas ;ﬁeagsﬁl;‘ggcg aILJrCIUa? Etgggi}%/ené%té : Q phar fﬁgcéigf%ﬁﬁ%cti on, is
relatively bdriveerakScomipisedtonddsh THid Qegras bi bMAGnrwEsRitathe pagarlé v about
twenty-sir 25 m|linmeters thick in _conparable sizes. Figure 16C illustrates
the size of FEHE HellF [CHER Resiugd whdle rpadivladsibsinhmspasd andafigrghe

di rection. . WM L i -t f the LMAis relatively narrow and
the width o?pﬁ}é\&ﬁ%\ﬁngkgdﬂg ﬁ&%‘ﬁ%}%ﬁgggg%ﬁf "TReFeases in the

di st al -3 o- pr oxi P@l codivétietdeost exesindindite sapkheswheest ardy Qbe tihe defl ated
SUBSTI TUTE SHEET (RULE 26) . CVO 001 61. 13 PCT/ GB00/013d4 39 LbLa. as
nmeasured i n"WherethEdrihe i ot futiected ewy vierngy forees shall &k reforredie aarthelt h of t he

W dest part . ~shown..in Figure.=EB) . The aver.al | ofile of
defl ated LV %Efﬁ%lggd géﬁ{n%%ﬁbﬁled%snwfﬂn%e PE?W:&%B%O&’ ﬁﬁﬁhﬁbeeﬁf“%i 'E‘é?:t ion, as
vel | as thesl®td sdrewhaghiexdbleeat ¢@NdedisteSHBI thASprofdraFR ARG oWty Prior art

defl ated L.~LAs. Having such a_small profile greatly increases the ease
with which déet sheeMAMS BOOsTRY idvee Ffseravedtiennegaalpabs end batkplparti cul ar,
the thin profile,. as asyred in the |aryngeal -topharyngeal djrection,
makes H] versrigiy *?6“ bugﬁ&?%eddce‘?@%ﬂdmﬁas‘gs %H’r"f"?’ _?%ﬁg}’ B%P(?kidlodfe bet ween
a patient’s suapResly ansmliemeredt 68tthiaRbePasls e pafd-alt 105 adP kftoat . The
thin profile also increases tl:e |likelihood that the deflated mask pottion
will fit betowssnteheenpghhpomiosstl Swkllbware cirtrdare pirgk abbisametisditthdi st ur bi ng
or ot herw se pushing,on.the iglottis as the distal tip,_of the mask

por t1 on 15 BYF o aLHER Atk PG Gt lorins Spa s PrREISUBT Rgen
sphincter. iguieg e/ paRopsFigudest phed é—;ﬁnh;xiégplihgﬁﬁf BasaReLhPH L1 al

ly
inserted 15°1nto a patient that i's restf Int neutral position. As
shown. 1§ he disstl dimit bp cdi34rwé 42Fe Ideddeapretertddlerhbsdifricht, hie wrgle thdie patient's
pharyngeal wall 1078 and the, epiglottis,1710. Wen_an uncgnsci ous patient
lies on theidf™558 VO FafSHAN0HHE BP™ e FrifsEItedhe Brrxdmalans) disw EmEsback of

the tonue angsthy &l gl ASRLO ORI i AYELAS LGB vilgeal, vel |

t her eby reducing or 2 nim zi ng the space tween € ep ottis and the

pharyngeal wakrees. Avioes giefighyiy, tHeearghd tHeed firhBe dedfbahed cddfdubutichle nore
likely it is that the LMAwill fit into_the space betwee : the pharyngeal
wal | and t hd0&grgrestrisonmitis dtvepigsteeng Evan ooropresemblyethermngisghathe

epi gl otkis. .The sl rof f.deflated LMA_400 accordingly facilitates
proper ”|6 nser ?ugjﬁm%?myﬁeequﬁl:\}{&el Ogéj e@f?és‘pirbﬁ?ee]?ﬁe\gﬁrfeﬁ ﬁ?%ﬂms?t?orlfﬁ/ﬁgu% s that

they are of tf@falk Rl e disERkOPSsF batiu R dieNssetheaPQY& ahAGndMhdts a
“forgiving" device and tends to establish an airway even when the device is
i nproper |y isngaget ¢d0-1 Holveroyay itdemal4l, fohethk Mirestrmddd chefigursest s proper |y

so that the epigloftis is not disturbed and so. that the distal tip of the
LMA i's di spcietntizly saw o ?w E\@S"IQ‘WFJ'P@SS‘PJIEEWUGR@EE‘ Pigye millimeters,

and the distance,'or radius, R,, between the axis C and the outer surface 410-0

25 of airway tube 410 for the preformed configuration is substantiallj' equal to
fifty millimeters plus or minus about three millimeters.

The preferred degree of curvature for the preformed configuration of

LMA 400 is different than for the rigid.tu,be LMA disclosed in the above-

referenced ‘055 application. This difference in curvature facilitates insertion
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- direction aSiERee ‘EW@"C

w0 00/61=13 PCT/ GB00/ 01344 40 esophageal sphincter. One problemthat
contriQfg 49 the difficulty of inserting prior art LMMgET€b@i@Ssat O the
profile assuned by the deflated cuff. In prior art LMAs, the deflated cuff
forms a "structural component” of the LVfA in that (1) a significant
portion of the profile of a deflatedsprior art LVIA is determ ned by the
cuff and (?) the shape of the deIIated cuff significantly affects the path

taken by t r Y iit is inserted into patient.
Accor di ngl 3 ) Lk%ﬁ%@ ?ﬂggra%‘%l@og mseﬁtrecld?meﬁlimiffmEro‘ﬁéﬂf@?%qﬂ;}’eg’é‘éw res

properly f ogplagrg ofe Sbappogiont ey el ﬁatéatgtma&h%fthéctﬁg phhvRgedrat ent  No.
ar7l1, 293 di scl oses an exanple of a prior art formng tool for Eform ng an 10

LMA i nto afidedahe BRSPS Pooniaes srith ba ragenthehadffalits Beithg pdiat,liat ed. | n

LVL4 400, ributes on lI’lSl nificantly to the profile
of the def |L§t%écdi ﬁ%\ﬁ“%ga%%hermﬁgﬁ}é% oPP?@PBL gﬁt‘ ‘flc&‘f"édmd%\%%% dj s dgte .
, M neds al Magtvagniibe Rkyeshyle thexiplaated 440,05 Ry 'f«utfé%ttse <8239 4 @a%gs the

backpl ate portion 419 of airway tube 410. As shown in |gure A C, these 1
~ conponentt&s prsferhe chess| P%lﬁpémgltéetehétofﬂacmbeiagMSt the opémtiseieswt i on of the
LMA. Anot her advan e. of 400 rel ates f| | e of the device when
defl ated as corrpar%aué!g thf? LI\BI%Q:SW%"WEFJDBF 41}%@“{%& W*?e?fo"ﬁ‘f‘q &néd. As

di scussed abeMebe WogflodMrat@0otsiogefaated é Tacé%f g &Pt&%nﬁ

small profile as conpared with prior art wever, %ﬂgﬁ'&#@u 400 IS
20 i nfl at ecbody-hdlauafer. etklpamqulrmﬂss cbéraahlzyi am}av asbaj(xslnubs”eﬁhraﬁ@ve Lhi s

allo the LMA to |de rove(g al with the tissues surrounding the
patl\évi? s d?f&tlpf%ﬁg ﬁ Hgsél“é[? \?@gfllP‘éF%Fetbélqaf‘%ﬁftéﬁé@nﬁéW\éen t he
t hi ckness (rx%§tr£[%§ﬂt'i‘bﬁ‘$efd?et&lﬁxﬂgaéﬂ@gﬁﬁ'lln§e 5 B3 Y LY gzﬁ%’es?ﬂ tf%gﬂedﬂ% of the

defl at ed devi ce as conpared w th the thickness oT evi ce 25

di stingui shersvayi tvbss 400xifrrabrangdr againsarthe phent’ sAshedt S€ dsesbebiakioy ef t he
t hi ckest part of the deflated LMA, T1 |, is about seventeen mllineters.
The thi ckedtFHt of the inflated LMA, T~, is about 25.4 millineters.

Accordingly, therd h.ckest fI W 0 ks approxinately 1.~
times |arger thllan tﬁe It@%g g{s% ngénatpgﬁ H:'b g‘tb/?‘g alc?%ﬁqfﬁé’ g%i qﬂough 1.51is
a preflgrr edeShBSH T defrSHesTt GRS during, AR O3B hinde3id?CTAHRANAN1344 41
factor for di stl ngw shi ng}the thi ckest parts of the inflated and defl ated

LMA, it nay“abke gieck kBl Brer &Pbtatﬁéh@aﬂoelk&@tprpamal@ndtorﬁéhq AfwatsldcLMA to be

1.5, plus o u rger than the t.hickes art of the
defl at ed Ll\ﬁ{fé{”m §O(Pn%.d n&l 680 ? fke L AgHIIN r.%;e pggergﬁoaﬁfyi HRPe 17, any
LM <1 wi || dmﬂd 1ﬁ§err,f1d:rﬁXIfaﬁlet ﬂawésﬂh?ael $100&F NEIA RN §e4 Al nd haLient. Mre

speC|f|caI|fy as the distal tip of the LMA contacts the patient's
pal at o- phar 9ﬂ'@@awlfér@ﬁ abpﬁéd@ﬁCSSSEélprt:fopmb:ém:dsndmmom othen dse lphmznltarynx (or

bends.,élbout axis t. fELhto right d ectl on). As the
v a2 ol FRu At BEHEE gt e LAUR suasinck BRTIRERES (VL 1 hat
S proxi nmal a rch and

' Iporlto i oﬁls ofcobﬁg‘hllé_u\?/cl’_ﬁ I{iﬁtg?r Etg%%é{%?r?gg(cﬁ%&&[gglgeﬁélkgt?gpﬁtlﬁgcpwg VM}%a‘?yngeal arch

Wi Ll strai gﬂm@nthetmrwalyrtubhlts frenwethe patientpoimofcabeiaathng HyweléeXi ng begi ns
at the LMA's distal gl and_nmoves hackwards in the di stal -t o- proxi mal
RE h0dsnetgisd thasibetcan flent or band. Pehtleaway 15 As shown

fsﬁrapiﬁa”ﬁ'ref{%fﬁé@e%‘*&"%ﬁ%m??@“%g%?%'1t§tee°<f§*§ilé1§ewf#56ﬁ%ﬁbaﬂg 4% the T

proxi asl - t oubk ®tflindi thegidiemical BewNebYa a@trern@mamﬁhhh@ﬁedn@ hacdpl ate' s
distal tip makes the LMA's distal tip relatively flexible so that the

distal tip Bsfurye l@érﬁ@%P@foweelx@mfdmmmfsthtmtrdhp@menI%B\Aftthex as the LMA -

400 is 20|nserte o .the, patie the LIviA is.ipserte rther, and
the LVIA' g ¥FWay mg& pre crab[y do%s not dewatA%ar J?om LLC anatomical curve o? 1£§l

to 135 degrees so that the tube need not bend much to fit into the anatomical

airway. However, the curve of the preformed configuration of the central
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resi stance to bending increases in a |inear fashion due to the gradual

wi deni H® ©fé1tle "shear shaped" backpl ate portion. This IRGEGaBtYHétease in
resi stance to bendi ng about an axis that extends in the left-to-right
direction is an advantageous feature of LMA 400. If the increase in

resi stance were not 25 linear and inst’éad increased suddenly or
dramatically (in a non-linear fashion) at one or nore points as the LMA was
bei ng i nser pediontié prdfiarapbrudeliztendorewkatrfiom dre dnaromiaallcocad df1ed hol d,

i nstead of hepdi ng_snoot hl y,.. around t he pal ato .pharyngeal arch. Such a

ki nk-1ike d fjgc;(raﬁ%rtgleso?lo wo %hrﬂﬁl%ﬂ’@ %?“Finfgl' RISSHES F'-l%é‘piﬁ?i“éﬁ"ﬂ! ¢8Ad i ncr ease
the |ikel i hapdn@fnimfipask than dandl Hseli@unma doting SUBSTr CUTE S| - f EET (RULE
26) w0 00/61213 42 PCT/ GB00/ 01344 insertion. Some prior art LI~ As are
capabl e of of f eFigvge &3 subst antdlial linesld sigmvieivndriemagal tuberadibatigiae to

bendi ng. as t he. Lgﬁ is inserted into.a patient as _|one as the cuff has been
properIgSy defFALEd ‘an'd [?‘8@%8“??1# GORLEHEHRR EHRFT doiRts BRWSHBWIOVEE, since
the cuff of 8 BhbOfhaa EQtir truct u t.of the
LITA Tt hey g e e e e SRl 2 hSBRBO AR, o
tend to formMARS hahibker ered innsefitlbdinsatednohfiguatibd wikirdephadred wi t hout

proper use of a for.mng tool. e advantage of LMA 400 is that the LMA will
provi de t he Bt F%H“%ﬁ‘gﬁa%?q%ﬁqp?SII“Pﬁeﬁs gfmwa%%away 8diest ldhessidso beadi ng

regardl ess &L gh i he_. - Lat.ed. . khis is so because
the 10 defl %%%%quﬁq%%g&%o%gnﬂﬁ Ffﬁ?@%f%ﬁf?%gﬁﬁeﬁ ‘\t'{‘cg‘ The St uct ure of
t he LblG, andkot healisftA' SVhesitlst ddda (0 idlened n@tol 5 patiediahd V@Bt igrel y
determ ned by the geonetry of the backplate portion 419. Yet another

advant age of UIRAIA0Y FEF PRy WBichrae Jubseberdst sl fomCe® €ufand the shown for

exanpl e in Egur I h i gkness. TS, . a ~. reasured in the
phar yngeal - talg?#a[rﬁiorﬁlgg\avlg& Elrtgééﬁgoenser%#g Ct%harégeﬁr%%lr%? %g%d‘\eg’fe"f E@“F 1 ated cuff
i s rel ativelyinhatige caser oegrassg bwhé Prafohiéd addfigubion dhEe Nebad ijvel y |l arge
thi ckness TS of the proxinaml end of the inflated cuff advantageously

i ncreases t HSZEEp HAMTPAAC FétWiden ththanaspinglabairivey afid metentdpingt wrtbe 442 of

pl at e ?40 annquggerogllg%ndecreases the likelihood that the 20 epiglottis can
bl ock e airway pprOV| ded by the LVL~ 400. Prior art LMAs often included

" bars" or "slitss' didiwspes abbiel i RAe REKTBO i8R MhERBE ! hEwapi gl ottis
from bl ocking the airway of the Li~LA Such bars are disclosed for exanple
in U S Patdhbe Rod bBciogziesertion eld SFisglommed Domt peyvisdl7 cpatiént ) ThiAl t hough
LMAs constructed .accordin togl he i nvention could jnclude sych 2S "bars",
LMA 400 advaRtEd¥olis B nisHE: &5 M8 WEWRETSF RACPECBES TR ey di ngly

may be manufgaiii @d phagseayRenst Vely . | 48 {0 , shown the
distal tip of LIvIA 400 hag p;gése?%ﬁpg‘%ﬂ#a?htggegcﬁisgregéettg}\/é\ggﬁéf?haéatg%i glottis

and t hé0 pharvgetl0 making iSeretinesthe petictics thlwevep afér hBE@MAMA0BIHaE catch on
the epiglottis as the &%I s .bei ng SUBSTiI TU f E SHEET ( RULE 26) WO
00/ 61213 PCTIeBOH ed 3y mesiily dawree Foafigupripn fyushilnée apilyrate fixseinto a

doun {0 S GRRA ool BAUSRCR 0w Lol AR copd g0t b eniol ol
of LVEA 400 dasilf hetorihedzedsfib t460hape of the patient’s anatomical airway without
placing- undue force against the anatomical structures that define the
25  apatomical airway. Also, since the material is relatively stiff at room
~ terperature, the airway tube is generally stiff enough to act as an insertion
tool. That is, LMA 400 may be entirely controlled during insertion simply by
“manipulating the portions of the airway tube 410 that extend outside of the

patient’s mouth. This eliminates the need for inserting a finger into the
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can lift a down folded, or posterior lying, epiglottis forwards, or

ant eri avd Woss1213t her eby keeping the airway clear. Figure 7HT/tGhosibsaies a
prefe:red folded configuration for the deflated cuff. As shown, when the
cuff 460 is deflated, the e:ctra or |oose material of the cuff may be

fol ded towards the center of the mask4portion so that the deflated cuff
coven the entire, or nearly the entire, central aperture ri2 of plate 440.

I f the cuffpdignf ohded WRlOidsbksigRas [NIANSOALRAL cdQildel e entire,
or nearly the entire, cens~..| gperture 442, theﬁ &ﬁe %Su %q{jg%tf% |
advant ageouaddjtiqnakinsarten wpisgl ot tis anteriorly and thereby open the airway

as the cuff is jnflat.ed. e di sadva prior art re-usable L:vL4s is

that after ever{”/mst{.‘eerrlﬂpiozg}i%%?n?ﬁ%ogmﬁ‘n%@ rejareg & st gplignat thee LM A nust

be confi gur edi pewidkd Wik SRS tarpiEechNtPed PAt i8Ry ; ately,. nost

physi ci_ans V\:hO_fJUSE LMAs | ack the skill or dedi cg??ggn%ér gg‘t]itgéer s pack the

Li vf A Pnto telrsivelytiraarmeprivaguP dehiod thomakkagittidrat I gIHenanpd isgace Anot her
used zs a di sposabl e device, the

d £ LMA 400 | when it |
L \@ngsebgbe&‘iﬁ%fg‘ difer 88 i %“ﬁgtﬁﬁtf&%tﬁka‘gﬁﬁféb%ﬁm% pravided byprriarert f or

facilitatinpysasenl enwal bt Rigscderhardat i ﬁ? (di gfpussed above,
LMA 400 is advant ageous because (1) th’eg%%flﬁagfg%[l%gp{)w%n y aﬁ@stsoa smal |
anmount of t pricekinewmgroved sdaks. mask portion and (2) the deflated cuff may be

configured for Lifti n{i] .a Fdown ol ded or poste;ior lying epiglottis out of
the way. PreferabfjoVFHB fgKe PRage el Ip rfiedinehity &5t digghce di®f i gur ati on

(i.e.,iow t hpdRgeL ik fadBELRLRI W%&fﬁgbg&%la&ddé gmlégiﬁggtteﬁ%u%bgﬁ/ galge

n
connection wth Figurés 7A and 7 Ior to sa en pac ed into a

steril e bagaowapatkagd fengasured st ahé |lervpbeadttbohangbeai SeirecdgN & physi ci an
W shes to insg‘% an L into a patient, the physician may sinply renove an
LMA from it BFEETH;VARe Ja1Re GHSSpea - irhearthe jairwaittabe isdnphe peafermedt hout

a0, SR 52 B gl BT ST (L 20
L: vl A 400 atheididiinat Tonwhetbthe4Btvayatte ok 1he pRievh&RhniSaratioh, 8520di nent s
that d105 not n‘fil?iglleltjegseplus or minus 2 millimeters. Even more preferably, the distance
19, when the airway tube is in the preformed configuration, is substantially -
equal to 32 miilimeters.
When LMA 400 1s in the fully inserted configuration, the posterior
portion of the patient’s tongue rests in the space S. As will be discussed
20 below, enlarging the space S in which the tongue rests improves the quality of
the seal berween the proximal end of the infiated cuff and the patent’s
laryngeal inlet. |
Figure 14 shows a view of an inflated cuff of an LMA, and the
tliustrated cuff has been divided into three different regions. When the LMA
25 15 located in the fully inserted configuration, each region of the cuff contacts a
different portion of the patient’s anatomy. Region 1, at the cuff’s proximal
end, {its into the patient’s valleculae (i.e., the space behind the lower part of

the tongue). Region 2, which is disposed between the cuff's proximal and

distal ends, contacts the patient’s pyriform fossae, which are symmetrically
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inflation rubes. fabrication of the Li~LA is conpleted by attaching the
ai rway Waules1tid the partially inflated mask portion afterP&HeEBHEERporti on
is renoved p fiomthe nold. Wien nask portion 430 is formed by rotational
nmol ding, the cuff is partially inflated when the nask portion is renoved
fromthe mold. The anmount of air that>¥s trapped in the cuff during
fabrication is simlar to the anount of air that is normally injected into
the cuff vi disppedionfdider sider abdegfaient’t bpmaskemapt iRupibas, begn isnsert ed
into a pati%nt t 9 achi ev%gth .gﬁsired intra 10 cuff pressure of 60 cm H=Q
Accor di ngl y SBE%ER & P&r tEr 5‘5 9y sQnRGTst thes PabgRals| erietid f eviaag an
effective segboi@Undy@nPad A\ S¢ g I Th S have one

pri nci pal di sadve{%t'age gﬁﬂg‘orﬁmﬂ%ﬁrﬁé lﬁ%ﬁ'gﬁg}oé?ﬁﬂﬁ% 3 aoggaﬁl\}ﬁﬁ4%%mI%at do

i ncl ude an icpftmaidn arabed thheppient’s| gloafc tenipar i @bdnyed vl ag@docuf f is

t hi cker, as preasur edB{gp t he fgr o>éi mal -to-distal 1 direction, than is

achi evabl e PRVE A B A ARAClF rpatisnt gy v pieciae, avafow fosstre andf | at i on
rube, and tRigoigamifmke inserting the L'vIA nore dirncult. However, LiVfAs.
that do not include an inflation tube do have one principal advantage.
Nanmely, they caRigues ¢34ishovanal ptiasher LMG USO0 itHacher GRACH a&ddt Mathe0NS
because the Eacti tioner. need nor bother with defl ati_nE or inflating 20 the

cuff, and t AELAMSTEY QOSERINN shedhaxn.c§einfated ke asr foimoed ias i nsert ed
into the pat| ' Rt s, hi . Rrofile can conplicate.insertion of
such an LI\/ATSE%}\A%%E{E?@? atgei}tasc%lggisc %Eg{ﬂ%gmlfbﬁscé)r ﬁ%ﬁ%%egg?sé?ﬁ Palieni eht

otherwiGe beitvae romses04Fia site phieniRCORBEl 0996 Pathe Mrbnod-heidausclgs of the
body beconme very rel axed which can make it easier to push a thick profile
devi ce 25 t IFSUGA! PHEOR S Ere s Nsviaio theepsiicand widwenledd S0hrodt theSecond,

since the c | tall y. 1-nfl ated nd since the cuff .is very thin

and fl exi bl g%%ée\%ieggg )sér%zﬁ Hkasqn%%otﬁ%? °§r‘§%§\ﬁ$e°°&ﬁ‘iﬁ @8 Ra5e8he CBERIEI on” of t he

cuff will squekze, 130. SThe paritRes fngte aB12NAldifRYstd QBne AN ajd?lrcr(:?l;eai r
a

trapped in the cuff into other portions of the cuff “thereby infflating or
expandi ng t HB¥E PtIEI0poTids ohshe Hova2SURSTHeTVEE SelfETeftRULE ) the WD

R B T AP BT i o
i's required w@nequeeze difRsed b ahe 8stel Ot Berdvebhdhe HH3AGal ARdAF HYA 400 with

a partially inflated cuft is inserted into a patient, sone parts of the
cuff may expafiriedvbiff endtheeinnparor snerier, sadeeel the diywanaibe)ri Tht dadhedct ur es.
However, thq. ab]ii.l i t'Pf to shrink in sone places while expanding in others
makes it rel'$fi VaPyHwEelFsihe saetour fke psieks APy would dodevcihfthe LMD t he
patient's p - L9l hod .0 Ki.n =LA ording to
the i nventi ggb?%oﬁ%ﬁ)g{sgﬂ;%ﬁ%tg tﬂggigﬁg%tftg'gnghz?%‘ G%S%HS&} Iﬁé threo %@%onal

mol di nd0 pr ockéspiactOthe esroruieblesd 2ah avephdty eRANRL araibew &ifedioguies BAn 8D, (2)
renove mask portion -130 fromthe nold 800, and (3) attach an airway tube
to the nmask ‘E%F%fi”éhE’osﬁtH@ ngicataddivagashed nms b oResengihedorgys i tparti al |y

inflated ma t] {%]ﬁ is,.inflated to sui t abl e degr ee. ce the

ai rway tube%lfr_segtgc{naélggg otsté{elcﬁ?arglgoﬁ%?rfsi %?“ef TFe Bt %ngrﬁf‘lry??ﬁglm is

conpl ete. AraryhjdadtlireftichUfl HeRByNehdsD® prevent the cuff from fitting tightly
around the larynx. This weakens the seal provided by the LMA by decreasino'.

=

25 pressure between the cuff and anatomical structures such as the pyriform

fossae.
Figure 15B shows LMA 400 in the fully inserted configuration. The
dashed line 1602 represents the contour assumed by the tongue when prior art

LMA 1500 is in the fully inserted configuration. As shown, the enlarged
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| p added. T ne conpleted LVt A may be packaged for sale in a sterile bag.

Such Lwksoomayisbe very useful for energency situations, fRET/@rEmpBet for use
by emergency workers in anbul ances or emergency wards. Fieure 18A shows a
side view of another enbodi nent of an LMA 1800 constructed according to the
invention. Figures 18B and 18C show t# 20 perspective views of LMA 1800.
As shown, LVIA 1800 is very simlar to LbfA 400. Both LMA 1800 and LNMA 400
i ncl ude i dedisbeli omesthepeidel ONthe4Fen™ SR BReRASKMALSH of whRLhLMAS 1800
and 400 are very simlar. The principal difference between the two LMAs is
in the airwdipPp§Hedt TReCHl BnAPA (v, TRIBCET tHeMpadB0B tscad doabikee.bar r el ed

tube. Figur : ~ i.onal_view of airway tube 1810 taken in the
direction i E\ﬁ?@r&fﬂ%@ﬁ{}?&}@ftﬂ% %g%% TRIEE S B 2 #RUeRy Gr 852§t Si5TREy t ube
1810 i ncl udesninubedlt drobed 18 2pandrs sloht JhuRigs! 814omidee bl,ub re fixed,
bonded,_ or extruded together at a central joint 1816 that éxtends fromthe
proxi mel  ends™een e rdiaiidaruidiaad e nabient swvaliedvdrs, pAtiforay fdssize 2810 al so
defines an §H"BS%|§;%§%§ SHEET ( RULE 26) w0 00/6113 46 inner side 1810-i

and an outer s 0. PCT/ GS00101344 .4s with airway tube 410, tube

1810 has an oveFgute 0DAORG A 3 fpkidt LeNEd L 986 Lﬁ;ﬂcﬁzis%en%g&rd%n@lky) t ube
1810 (li ke tube 410), fits relatively well Wthin the patient™s anatom cal

ai rway and milhi ivisoressl qoRégurmtica- déntshdwyape rieflated edfft &ckaniveded @ t he t ube.

Also as with tube 410, airway tube 1810 includes a proximl portion 1820, a
central portsf%ﬁrﬂuééi‘?é BAES %%Eﬁb:l WA ONETN coypUne i RIFaEeiodet i on | 824

is al must i denbi cade tsodack ?E@er@qrﬁ&@a%% Thg. gl Yo il ISCI paf, di fference

bet ween the two backplate portions is how fhey couplef0o their réspective
central por tpronsaoportipe oditheeyft fitseintd theAsatdnowmailacFrguses, 181, thehe
junction of lthe tEo.cyI iélr_)dric | tubes 1812 gnd 1814 at the joint 18/ 6 forns
two grooves ZEREPLYEE 9ELhe ,POFER® of {he Rl FoNRe hgRAteTE cgegdve 1830

extends al ongrtile iyperTsd gﬁ'tié&]@fdggg% 1she ‘?L%W%égﬁﬂﬁw adlg groove 1832

extends al ong the outer side 1810- t he vant age tube 1810

i s that the igreooventBd6, Sdn of erevairasy aibgbeteestrthbqarignt diedt sdbgequent |y
insertgg tubes,, such as, for_exanpl e_an endotracheal tube. That is, after
LMA 1860 had™he@al $usqtihe maflpted culfe Thalnosterins pemtisa 18dATAige Batieols t he
groove 1830 Y : I; S ntly insert.ed, devi Fi.gure 19A
shows a persp éltePl\e/%'\S}?%\}\%pg)fsg%ﬁgg?\%é?%%cﬁgg%’{eﬁge&lﬁeqr%%%ieﬁga&g@egroove

1830 as t he igfdlat 6t hedithet iiber, ics anfsRE ! £dk bNIHR diRGaywabkeNths dd@ehody (not
shown). Enbodi ments of LMA 1800 that are used to guide a subsequently
“inserted end®€rladhebrsRigsdhe sonkursho tingne KiSAd wéuld UbByw ifrief BMabl y defi ne

3 gap”, onsBRSIAUE: BRI e JIRE. PR 30 Mkl BRRPLRLS portion
20 dispiaces the tongue 1512 in the pharyngeal-tc-laryngeal direction away from
the natural pesition indicated by dashed line 1516. Pushing the tongue in this
direction also pushes or levers portions of the 1afyﬁx in the pharyngeal-io-
laryngeal direction and thereby tends to prevent the cuff from fitting tightly
around the larynx. This weakens the seal provided by the LMA by decreasing
25 pressure between the cuff and anatomical structures such as the pyriform
fossae. |
| Figure 15B shows LMA 400 in the fully inserted conﬁgﬁration. The

dashed line 1602 represents the contour assumed by the tongue when prior art

LMA 1500 is in the fully inserted configuration. As shown, the enlarged
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pr oxi mal end of the mask portion. Wen the distal tip of the endotracheal
25 tubeyg ga@hes the mask portion's proximal end, continuedr/csertion of the
endotracheal tube will push the endotracheal rube's distal end through the
gap between the nmask portion and the backplate of the LMA and enabl e the
endotracheal tube's distal end to progeed through the aperture 442 of the
mask portion and into the patient's trachea. SUBSTI TUTE SHEET ( RULE 26)

w0 00/ 61213 .PGF/ Of Ql3dded by Fi gl 80d B sRauns QE E odli LVI A 1800

t hat defi nes ﬂé%ﬁg can 1930. yBot h LVG% 2%% an& n{& a%é%%glté{rr%e%réfonstruct ed
by attachi ngronl fendinngan ipeiooatek Mperlisoet én pafidule, taramgeal empge of the
backpl ate portign qof th irway tube to the pharyngeal side of the plate
4=t 0 of theSpﬁ%Fsg %&Y%ﬁoﬁégowg hg g de tt?fd‘EIblﬁ%d? Toe lefyazeshisr e out er
perimeter ofy HigeRagkRliah &R0 AN 1S i opihespl ate 440.

However , i(r)lgth’e“gase of LMA 1800, 8§etogg¥$%%ﬁg$ggﬁ*ee%aZ?@dpglrefen@t er of the .
backpl ate (tat fulie ibsclepl atrélgsrapioaxi reloveng)the StoRgte hondagnd @ hbe pl ate 440 -

and the rest of the.out?r g@orl meter of the backplate is bonded to the plate
440. Since 1L PEIMRIABNYL ST OfisE matamiralt sregierspltatass e 4: morear e not

bonded L o9eklist: caysselce G LA 8 GG AR ISRIBLE A 10 of the

mask portion awa romthe bac e and creafe t

absence of flownwhert piiessurdd ope tifiel plat 5001 4%ret ie ROrfulloNZs@fedt he

backpl ate and plate 4-10 that are bonded to2ether tend to hold the unbonded
portions totfPfigeRtign) 3 theredy ampravies the ssak providedtbe LAALNR t hat has a ' flap
val ve",y | ~ Undeg_n I di t| , e ;pl at e 440, and. b% kpl at.e of LMA 1800
remainlin cont a%'% nggg?nkﬁ%ﬁgl’ gggg%%c’ft?\?fi%yﬂlﬁo(.e'w U5 AR Orﬁfv&’l 00 is in

the futly iaserted iaenfheBevatshafud §268 SUhRiaXy RAnAY8 harRAlL Rt ' S
pharyngeal and laryngeal walls tends to push t'he plate 440 and backpl ate

t owar ds onel¥Hbtihét o fuliygrsered .conaamson. i higumn 13Bodigzpredssrty on the

roxi mal end. of._the 7O k.porti.on enerated for  ex | e ‘'subsequent
Pnserti on o&ogﬂn%g%ﬁ%frggﬁéé?%f{u glqghgjgo :a? g%‘iv hEPRY V&ﬁ’g‘g‘?@efﬁ%é caﬂ push
the plate 44Q awaynd Hamgie drackmd ajoe t engensrabe Lhe 98fsd 840 he

Subsequent |y inserted endotracheal rubes can éxtend through oap 1910 and
t hen ti#Hr ougbengpeiel efifect 44 Incagasinignthe sizeeofjizht beni-shagedachens d@meFitgur e 20

h tive. vi f. | t ti di t. of Kk tion.
330 that ey CbEOYTits - BHRBIEE SREFY et dhsie GIURRG P B FAdnL | on.. Mask

portion 430p6mi8n $htHeAhnb@d Mg LAl ,@60)43ﬁﬁ§ Q@\rz}g%@égﬁgg he @E_g.@y eeal si de

of the plate 440" of mask portion 4 IS no i ns fines a
step, or retessa ROVided bhdtMext@hds afivodmdiHehiaryaixl o pitend| funntingl

SUBSTI nl TE SHEET ( RULE Z(i) WD 00/ 61. 13 PCT/ GB00/ 01344 48 aperture of the
mask porti ol IOVIRIERednEiums G ARs PosHak Vil nrks essLbBo AHOWHE used to

o opery, | oblerbS agkekoe o bienEl o, e A WIEIIR LR, Daclpl e
backpl at e pairtifadrposisioRofideth positibh x8ehilkd 1§ NBe b o fahaur R66%S 201 0.
occupy if the LMA were not inserted) and improves the seal provided by the
LMA. '
Several features of LMA 400 cooperate to provide the enlarged empty
25 space S. First, as shown in Figure 3A, the thickness TS of the proximal
portion of the mask portion is substantially thicker than the thickness T4 of
the distal portion of the mask portion. Another feature that cooperates to

define the enlarged empty space S is the angle between the central portion 418

and the backplate portion 419 of the airway tube. As shown in Figure 4A, at
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5 When the backplate portion is fixed to the bottom of recess 2010, a small
porti & dfdiiz at the distal end of the plate 440" separpatessBofelsdsstal tip
of the backplate portion fromthe distal tip of the LMA. T tlis may be
advanr ageous because the airway tube is generally harder and stiffer than
the mask portion. So, as the LMA is i3frserted into a patient, and the LVLA' s
distal tip contacts 10 anatom cal structures within the patient's natural

ai rway, thenCpmcast drsnbebwesn shenPaid @Rk BDd.thR.LelRtdyahy, seft mask
portion rather than between the patient and the harder backplate portion.
Mask porti ornad@ortidiet @hyxtentisan iageglesdlyhpminhi rdgecatogherplaee 4cHani sm f or

properly locating the hackpl ate poai,on en the LMA i s being assenbled and
. al so protect$ Qrﬁg”i% eﬁ'gtolggﬁ?mf rﬂbﬁ?"b%ﬂeeaﬂ?'%lls ERuR LR dE%'ﬁ?%lgEusvﬁrt h the
rel atively Qand (b ababed | MRE rdteBACKRL 868 ROSHA QNqRS b R bded S being
inserted. It wll be appreciated that mask portion 230' may Dbe used in
pl ace of nasks por iy 430 degrdeMA B606, rhddd pRO&abLr thnyangichelphh MAS
constructed ccoraili ge% to the inventign. As discussed above in connection
¥ i

with Fi gur Lo (0 1976de8°95 o n Hius i Prov el SAIROpHeC 8 /88y t ube
permt the t faTaaaT =S [ Ll L; ndin |ike
fashi on. An%#ﬁ%n [g?:l\?ant aee&oc?%}gfﬂ%%lgﬁ %Shcﬁc %g?ﬁ%{: gthlgéurt@%gf[?u t%Ihzgy can
pernmt the meiswerd ihube lirgneegdanghimynpespiinrgeicho Yer aetenipiniredhso t he
interior of the tube. This expansion can advantageously permt the airway
tube to accERERIEEEH %&s&ww SPA%e It HH2kssast PhahEdiRLeRBdeZS and

t here al | 0] o i S i i ~Fkagure | OD
shovvsmg Si dgl\é/\slﬁp!éév\gg gﬁftggélt %rfrirgrg%ﬁt[ %%n%go??m%gga% o} Iév_\k}#g%%érjj'e%ot racheal
tube 1010 haslabieembensaetdxd oo titee pedxitnhk c6ONI Gur @iff anwid bigsfitat ed in
Figure 10D, the distal end 1012 of endotracheal_ tube 1010 was inserted into
t he proxi naProHElofrsCHPRdRW theutrecandpueker 4k el Xee P sa® v deradvanced

h h WTE ‘ : / / / h
Section -1 BUTRT I Fe! &y B mhdte EEc P gl S THe Pt fur o i

section -tl re in the

mask pori onend 30uRSuih@tNinsfad then8h deim Ak gRdryhgdae siie 10 tadyrices throue' tl
integral tube and backpl ate section 416, the longitudinal folds in the

sect i of? 41608¢ piowe npicheseGldi wihargneoingXpasmicadd t her eby accommodat e t he
endotracheal tube. Lt w |l  be appreciated that.when, 400.i.s used as an
Tt Ubat 1 ng. LVA, SCHS b aaes; FRotd Curiet S FIPRacfve ERbbtinin s of ¢ he
ai rw~av t ubge A0 iRk néipe déflLHe hltate-ApY HACKPEalR §8&keLhidingss For
exanpl e, the integral tube and backpl ate section 416 shown in Figure 10D
i ncl udes twof i porgnaiudidnaf theolndsutadatffexvard kivlin 40hes [refhe anly ti eht

1 is-at ed FERFGHBSHRIPS LA PUDEIC G BItEPHBNE S0 BESIERt: | on of t he
secti oy 416 JLaked diD thb_e The pressure in the cuff tends to increase during surgical
procedures because commonly used anesthesia gasses (e.g., nitrous oxide)
tend to diffuse through the semi-permeable cuff wall. One advantage of
forming mask portion 430 out of PVC is that a cuff formed of this matenal
can hold the profile iiiustratéd in Figures 5A-5C and 15B when the intra-cuff
25 pressure rises due to this diffusion. In contrast, if the cuff were formed from a
more elastic material, such as the silicone material used to form most prior art
'LMA cuffs, the cuff would not tend to hold this profile and would instead
deform, or “balloon ‘out”, when intra-cuff pressure rises due to this diffusion.

Yet ancther advantage of LMA 400 relates to the ease with which 1t can
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direction of Line 10E-10E as shown in Figure | OD. Figure | OE shows the two
| ongi t Wi fid121z0l ds that extend down the left and right siesshicithe
inte2ral tube IS and backpl ate section. Figure 10E shows the integral tube
and backpl ate section in an expanded condition. That is, the |ongitudinal
fol ds have expanded in a concertina ljgke fashion to accommobdate the

subsequently inserted endotracheal tube. Lt wll be appr eci at ed that airway
tubes consstd Gl@edaags gmﬂt@m@mmﬁw EBX R L h one, two,
or 20 nore |ongitudinal folds that extend down the Iei’%n ri genri si des of

t he rube. | ¥reauid ﬁoons @Qﬂaltemfcl Oedungy &6B raadl tﬁ(glshudl pradpebal@siewst o | | be
appreci at ed at, us for the airway tube, or integral
t ube and ba&&g} téeéltﬁhs ?‘ﬂ%&? %ﬁgﬁeﬂg Thenshuglopsss r cﬁaécﬁh@li@oﬁdl ng to the
i nvention tpgg@)%%@a@i@'sﬁffﬁ@exﬁfv%ﬂ%at%%m%ﬁ@&uff 366 Y4 hé}‘g:

ot herwi se w nough to 25 accomipdate insertion of an en eal tube
as shown i npn@méw%th@@ibmmogmreofmé Isvionss dmrwistentite BVdeeérmanat Isgelaheenbodi ment -
of LMA 400 cons%v{ ordl gg (c)“ﬁ? invention, and Figure |1 0OG shows a
per spect i vePI B%fn i GVWC}*E%‘&F? pefien ¥OE. off Metdimvayl | ust r at ed

- enbodi ment, ke ggr%\\,(mtltdbp! d 1 | 020, extends in
the proxi mal SUS5TI TUTE SHEEP (RUQESLB%) E‘%\Q?B gg‘?é’ﬁig / EB8b001344 70
t o- di st al drrreenllrad)nnfrlmnﬂa'vmnahto -pleaynddie diceition, of theabackpiate portion
419 to a poi,nt |nqtge curyv ion 418 that is proximal to a junction of

" the backpl afl€@cFyRt Thtll‘ﬂ@u mé@%&@orﬂmﬁnmss f dyedeflorg al so
ext en fro e .ou 410-0_into the.interior, of the
a9 £y 20Ukl ‘?n f’h %Vhy@ﬁt 9 Res* lt Hg“ sbrgflu‘?lWe t ube near

passage defined by the tu SEhbodr men

the juncti omcmlsdsh\exdmmmmﬂeqom thieotistdil - @@Q:rﬁﬂedxb&%@h@zh@ tROfHidiag, 419 are
al so preferablg weaker than the walls in other portions of the tube. For
exanpl e, t hBOEhKE WalIroemsl padneldéhe miaskeportiant i seackeyd ovhitho hagaken this

oot . Ieambatn Ll iy el e AR 100
i nseaed conbf @idfeasd 1ﬁﬂhxcE€Hss 1s determined by the angle theta berween the plaze 440
15 and the pharyngeal side of backplate portion 418. In preferred embodiments,
the angle theta is about eleven degrees and the thickness T10 is about two . -
millimeters (i.e., the deflated cuff adds Virtua.[l};f no thickness bevond the
thickness of the plate T2Z). The thickness T11 is preferably about seventesn
millimeters plus or minus two millimeters. More preferably, the thickness
20 T11 is about seventeen millimeters plus or minus one millimeter. Even more
preferably, the thickness T11 is substantially equal to seventeen millimeters.
The thickness T1l, which is the thickest part of- deflated LMA 400 as
measured in the laryngeal-to-pharyngeal direction, is relatively thin as
compared with prior art LMAs, which are usually about twenry-six
25 millimeters thick in comparable sizes. |
Figure 16C illustrates the size of the deflated LMA 400 as measured in
the lefi-to-right direction. The width of the distal tip of the LMA is relatively
narrow and the width of the LMA gradually increases with increases in the

distal-to-proximal direction. The width of the widest part of the deflated
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exanple, the LMA may be placed in the fully inserted configuration while
the. pawvbewtizis resting in the neutral position (i.e., theT/EBDem4sw || be
| ying on their back and the patient's nose will be the part of the
patient's dead that is fur4tlest fromthe ground). Once the LMAis so

| ocated, it may be desirable to rotaté®l~ the patient's head. For exanpl e,
if the patient's ear is being operated on, it nay be desirable to rotate

t he pati ent'lgVhead mepprokimtteelkfi-wiret idedsgew 159 <hbatoitnstaath of the
patient's nose,.fhe patient’'s ear is now the part of the patient's head
that is furt‘ﬁ%g’f&‘:ﬁ?fﬁﬁtjﬁgc BrRGEUSE Showm v F}g%@gbpr eciated that this exposes
the ear and mak idv | t t e ear. ldeally, rotating the ZO
patient's head ﬁﬁletifgﬂsnﬂarﬁﬁlef:r&mﬂi i Eeezat lglhé&Eﬁ/lbg’ T oca Cl‘eal(rll [Ih% 1%32? 11y

i nserted conbipgarvagéadrdifekdiomi b4 wedt adithe ueh-ibhests edleclish WeeBmkhe,d nrl at ed
cuff and the tissues. sur,oundidga the patient's glottic opening and (') w !l

not cause a CHIPPEISEUHPrPhE daflaled dMpas daajeng Fenii denabprafiie geathyay t ube.

Weakeni ng t hg,:.ai re .t junctian of .the backplate
port 1 on 419 St P s Sur ik, SRR TNy 0 e o Bedie e ot ¢ he

LIvfA (i.e.,paibe. maskpappndironhantint beothackplmégupar td o i4rongoate Wth
respect to the remai4nder of the airway tube w thout placing undue force on
the inflated el AHECHH: FAKEh P en0s3sT é pustethe eflsied maskpasem arlie cuff and

the tissues Ut nei-ngL t1ic_ openi when.the patient's head is so
rotated. Ri d%egqlg[go te%eé'sQﬁgg%@e%gﬁ?erﬁ&s%ﬁ%%gfsh&%pﬁ%ﬁm 5 w0

00/ 61218 PCTthfBO0/TR4 344 Hdfilehelsd iHcesRad (RASRAGRCRIBM HedehYiliNg,ai rway tube
~ from col | apsi ng when the patient's head is so rotated and the airway tube

i s corresporRfiie yWitlwiis thsivesm gier ebanneemidwall elbuharmpidierisewiradinent of an

Li vl A constr ] the invention. In, this enbodinent. an air

inlet tube 1%%%?7861%%&5%88%3%%5%“‘% & g}co?}%‘%‘é’“hﬁ ¥ PR O‘S%)m%%% vice to a

patient's | upgSowisdelmSesBid piat er%plélo@@‘ilo&f%sE?éés%ﬁﬁég%alt%m%ﬁ' ris best
np

seen in Figure 22, base structure of the mask 11 conprises a relatively
stiffly pliant dikewestlal shsasea tpfletd Jovidr 400 yhae|Hak ftekx glartiatinf ngereeatt | on, a

porti oqsof t.h'ts base ﬁ__(raaiﬁr?%vi.ewabl e dire ' through a draftsnman's break

tl ; .
t hrough”a coffap&aE™ SSHIS Y A S f@g/‘élﬁ\’/'elptﬁp%hol‘@{‘ Whdiskl WP | be
under st ood t4nabsr ﬂta@fdleaite@lLMMha%t%ﬁ%lkeé I@pdaYiaf?nf-‘s %@Jggﬁgéa%aﬁi fopdlaa

flexible inflation line 1~; line 1~ wll e ‘unders o i nclude a

- convent i onal andwie vipygletie cl 10al Wéefinot uatrmstious aratiputr pases thfir akki ng an

inflated condition of the envelope 13 (as in Figure 21) or for holding a
def | at ed conﬁ#af‘f“b?? 8? @%@’%ﬁ\?@ltﬁﬁ&g E°a§EPW liiegbﬁcg obyhe Tgueripgl Bise 15 13 is

merely an infliatall g partd . ol e-pan, dnt.~srally for.ned, total
encl osure sera\}éd y theﬁi ﬁ?&aﬁ%%?%é?%g?%*%ln%gli’ @,eret{))éfi rﬁagflﬁé roduct of
a socalled rmismizmalthetipdtndbepranesise EBRIsNa8d ShBgpRarph@s! i waraterial in

'Tquid Accordingly, the thinner the deflated LMA | the more likely it is that the LMA
will fit into the space between the pharyngeal wall and the epiglottis without
pushing on or otherwise moving the epiglottis. The slim profile of deflated
LMA 400 accordingly facilitates proper insertion of the LMA.

25 One problem with prior art LMAs is that they are often inserted
improperly. As discussed above, the LMA is a “forgiving” device and tends
to establish an airway even when the device is improperly inserted. However,

ideally, the LMA should be inserted properly so that the epiglottis is not

disturbed and so. that the distal tip of the LMA is disposed adjacent the
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state is caused to progressively build a thin layer or filmof cured
plastigﬁp@*ﬁfﬁal agai nst and t hroughout the internal surd@gessyngsof a

gi ven annular 20 nmould cavity, the gravitationally drained remained of the
| i qui d- phase plastic being allowed to cure in situ as the relatively stiff
skel etal annul ar nmenber of the LMA, atgpthe bottom of the nould. The cured
product of such noul ding not only provides the . indicated skel etal -base
function bukseahsal RELNEEN tOARei HBSLnANHOUbEERG:T RNEL 85r0fiL he skel etal
annul us provi des the additional 25 function of conpleting, as - a Skeletal
annul us, thesemng atiabie Lidkis paateptloathalpcyfilei smbdtabd By dirclefiswdeufff ienvel ope

provi ded by the _ de%f'l or_.the cagse of the described integrally
formed conpBHENT" %’7‘51’ eéﬁfgﬁedfl:ma STTUCHBRECPNREENT A sbhlyk

pol yvi nyl chhppi.den o Bentibidt fdcigh &% 113 pkorik Yo é hi scin the
order of 0.1 ta 68 o TR S ph S £ Bl B RSN T Sreer
(RULE 26) d¥&miigsd by3hPCTAICBED (D184 IstmDet ofpiheaddilatetiOciifo sR@ifidangs t he '
moul ded t hi ckness of the film 13, Such filmwill be understood to collapse
and flatter ﬁ%?ﬂ-ﬁi}e P%L{géﬁ‘rena‘?y Fenliié ithrough ghe$edy gs defs! iassed @ 2on vi a
line 1~ 1t ;hSent O AREOMNIRY SEORL T TE SRS b, ¢ formthe

skel et al bage 1r12 as ?I at” dférﬁofﬁlg%}lgﬁy\;e §ﬁ%rn| (%‘I;&%S\t e?%:‘%r%%ggc";mrief is al so
possi bl e t o puserly Herrdmgc or radpimputici agffpsoaessdéfnteleveal ap rPatcskalet al - base

t hi ckness mhichﬂvgrte? as a function of |ongitudinal progression, as froma
rel atively tHilekIprosionss BPocadh of @ grior anzfommirgiosk for &rairdien reduced
di stal yend tRi : : I ccordi n desired distal-ead
bendabi ityLv‘k\UhLigc 8?%6%%%?&#@@?Né?ﬁé‘?%‘?%fg‘esgbsmﬁd&ﬁgﬁda| 1in2 the Livl<l

in the 10 patiemnt LMictD0a tps dxflamd cuf dbstipliet hirgk neseiNamtiatbonei s | ater
indicated in Figure 2~ (at 12') as a feature of the device of Figures 23
and 24. To O6HEF &f eha dg836ti Prlidon Retharhgha miafilgenfi the doflaeil glgviss 121 and 22,

the airway t 1Q i oW: sSu rt on and by.its.pverl w th
post ezi oryStﬁé%grgéQ%faﬁrtnﬁg %ﬁlg%(&ngf d?eeg%gﬁ %% ?ﬂglaéﬁrﬂ?ﬁ%“ %f"?saﬁgltggal base
12, the di strabip¥ard pofieant 1onsk dfvaf nbbe 18l rARYLdwb e hawlants picehgssabl y an

angularly truncated configuration, which is open within the generally
el l'iptitzal |campanerys éffinetesiisk prodiiathab facdlia@s pFomealidsyrtioplofshe EMaBY. t he

posterior side of the sk strycture is effected a.tent-Li ke roof 18 of
flexible pl a_stié’““é’HEéPg‘?nﬂ‘t i@%‘@p«aﬁe}?‘%@ tﬁaaﬁgﬁeaﬁ @FEFV% FBn of the
ai rway tube defa@Aals080HSart® »aa'wli'ltﬂaeprg 1€ of SBe tREc2Qnb GnfigiBl - Like roof

sheeting slopes away fromits longitudinally central support by the distal
end of the alisowsspd abbes, wheniltd Apédd phiafhiddyitseedead whigaghient smallt he ri m of
t he skeletal base, as seep i.n Figure 21; it being understood that sheeting
18 i s al so SIPHARASYCYREAEY YHY PeRRREd LM ASt sHRMERmaher NeMet 488r& ar ound

the ai bhav tubelD w25, uies, 23.0tkids ALe.! anaanLzaple tac belr

resenbl ance gures exc i onal "provision of a

gastri c- dr aithadaviAute p2éidd Rnsinigobyd skele onded taleatyueBuh@nanghai rway tube
21, which may in all respects be as described for airway tube 10 of Figures
21 and 22, cedepts fdotie hepening t hbe melbvslpdpre difEerengeambetwiceml thy and

- oppositely qffgels  0MblRrd L1 b M SRR TR P RS BUGF £

deflated device as compared with the thickness of the inflated device

25 distinguishes LMA 400 from prior art LMAs. As discussed above, the
thickest part of the deflated LMA, T11, is about seventeen miilimeters. The
thickest part of the inflated LMA, T3, is about 25.4 millimeters. Accordingly,
the thickest part of the inflated LMA 400 is approximately 1.5 times larger
than the thickest part of the deflated LMA 400. Although 1.5 is a prefen-ed.
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WO 00/ 61713 PCT/ GB00/ 01344 53 sagittal plane of the generally elliptical

conf i gwoemisorr3of mask structure 22. This symmetrical relrtTi@Be0I0g3Eieen t o
continue until the distally open end 23 of the airway tube ? 1 is
positioned to vent over the Lunen 24 of the generally elliptical annular
skel etal base 25 of the mask structur® As with the L~LA of Figures 21 and
22, the base skeletal nenber 25 may be a product of a rotational noul ding
oper at i on vthepeiondatipgiisiing [tne inékeat plrtedfit el @damutearl.@avel ope 26 is
integrally forged %Qgée i th, '%h provi sion for selective

i nflation/d&#f &% PG ‘Fi?fnm\?it\ﬁgc e§t Rax of Bejinfied LMA 3a ballsh piys @i gures ? 1
and 22. For ty 15C- i ; d tersse i -igures 2~ to
39, the 1013§g?é25%t?ﬁ%e 2 igﬂéggﬁqﬁﬁkggdﬁﬁgoggh %eﬂ%ﬁgﬁfggaﬁﬁ%|d ug- zag
course change={f.semisamnal of fset adjacency to airway tube 21 to its

distal -end alignnent of symmetry with respect to the sagittal plane of the
mask. Wthin tideshabatialfFigaefl 7ofny hé/lskeligteal obfise a2the lavid. isheirdi st al end

of arainage_tube 30 passes. t ugh the base 25 and projects its angularly

t runcat ed o‘B%er\"egnﬁng %e\%]ieﬂht :ﬂ%ﬁ%fﬁﬁgiaﬁ’h@ Hﬁesfhél‘iﬁjéﬁ’d opfthhddA2~ As
previously aptRd tHehBatheRrrqdi badidIaharkh | Of.Of: ., i i.ckness of

skel etal base 2~ in ?%e di sPaI d%ebt%%ﬁﬂéb@gsﬁgaﬁc}% bg‘gcllsgﬁ?&écti on to be
i nherent | y tompadstibel larpny ler destsadbdvalah ofis the ereesks iFidgulett BrighsSo

illustrates, that the jnflated sectiopal area of the inflated thin-film
e

envel ope 263F¥U9Y &) BnaspF §7 &9 JhecretipeladiedPqrnon pEtgi st al

di rectjpon, s halistiR8%220 2 LaRY. L] rOx1 Bl rture from
the mask to incorplgrpate g pr ef ]eprre% pgﬁaﬁééag%%%d?ﬂfebe?‘g%% Othggptglo, at
comrencenengrdoportibmes of e dXvimathat duvs elreadr pisbel boriglpaladofhadingedlgas) and
gastric servici n? connections (not shown), as necessary_ outsi de the

pati ent's n&GE K SEELR O, 15| RRRGF thi geinesf bendingaprdExingheginsr uct ure of
Fi gures 23 ang .24 lefe i t-like closure 28 aof the

post eri or s?tdgleo?‘\dt:%)é[ %@Egﬁgéﬁngoﬁi%ac %’%ﬁ? el gjer @‘5&"‘?‘?%‘8”6&}“ li ant sheet

mat eri al  whitiedetion afFihg IMA2D nkinusLVbet iBsHREI MO the balger.pol e" support from
tube 20, centered on the distal half of skeletal base 25. In Figure 29, the -
secti g shows tAé&shayrm fogesample indigwe S6BSthe bt SEEEmicoRICRI2OIA WO

00/ 61713 P Q 4 54 supported. over.the adjacent tubes 20, 21 at
passage ovgéﬁe%%}rrgﬁapfg c?? Q?%égcrerg% ,ag\ﬁ t“ﬂdtph%cgeﬁ‘f‘%stm MCERt*sHeet i ng
peri pher al | yresgekinRld-aistkeliftfbn bane ey ddroRei@hagahd dpgdgsstood that at
its proxinmal end, the tent sheeting is also confornmed and sealed to both

tubes 30, 2distadtipongiestlee EMbSIsrdisiel tiphelagiusly dleixtrie s ctwt affie divel mask. I n
Figure 28, a hulgin rofile in phantomoutlipe 30 on t anterjor side of
t hg mask wi Fﬁsaﬁe&ﬂﬂ%gﬁé%%&“&g’@%e&w?ﬁ ﬁllee[%&féflxoﬁ%r&i‘%egf‘?‘ o"iji)%a\ﬁ/ay. from the
anterizr supfaeal pho sleehaleah. b@é%%he?%%w@r&éi 'ehgfétfhngfsl?! \%Ifu‘[x ad 2R ofile 31-in

phantom outline on the posterior surface o & understood to
10 suggest =sistantd ot teblimganéfeadt invdinetuhfasiien dpher the @faduals@id2ningt 0 provi de
cushioned reference of the mask to the back wail of tl:e patient's pharynx.
As shown. tReW5acRe%E §3AREEN PARIRRIE AOrFen. s heiAlnedy inFieasef igrreHERANEdRNect i on t o
tent 28 alo . i =-pl ane J.ntercept, with tent 28. 1t is desired that
for ease of 'B[gnn%ls{%a]%g%i %ﬁlaé&lpt%ger%s?%f nmakhﬁat%? 'ﬁcf'?g]%théfre?tﬁg Y- 2ef | at ed

condi tion shduinthgediisefeardrdTofli MM 400 CKITQES ikt-EBESh GBsisthileSwiel hotbe cl ear
from Fi gures 28 and 29 where the respective m nimum di mensions D1, D2 are
to be Lonpataerrand msieastiizareasad aiddanleor dmaticaly (@ rensiliosy B304 wi t hout

the back Cu%p tlan%nor?’n;lfdre %Qf:riltsqfs’ th%l\%\twhast lgleelngb%gé(ne%?al@ I?:‘Q.AS\%(')uId tend to
kink, or form a localized fold, instead of bending smoothty around the palato-
pharyngeal arch. Such a kink-like deformation would be more stimulating to

the patient and increase the likelihood of malposition and/or trauma during
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In the enbodi nent of Figures 30 to 32, the sinplest difference to note is

20 thatwphesskel etal base 40 is flat and its integrally g@f@qok@g-fi I m
i nfl at abl e envel ope portion 41 is otherwi se as described for the i nflatable

film26 of Figure 25. Also, the distal portion 42 of the drainage tube 43
is locally bent for straight but inclihmned passage through a simlarly
inclined orienting opening 44 in the distal-end region of base 40. At

remai ni ng ovigehap. Wonke the 2D i = ion of base .40, the drai nage
tube 43 is laterally pf%set t%%i%ﬁgﬁ@g#{gﬁ%ﬁr&ng@aﬁ?%m ¥ B y pai r

wi th ai rway nqEeee pcesighdcdist bendingess B8 LMA iganseped hapdeshdear thggupporting
flat posteria%Eh Surff{k‘?ceerf bas% 40., Tentl i ke sheet material described for

i B1°RE

cl osure of the poste $deflpted ppd formmgst iséo agrafes cpidbmdatiar. Fi gur es

25 10 29, i HdeNBYsRes 8l duBBlf AL SEL)] of Figure 30, SUBSTI TUTE SHEET
(RULE 26) WO 001 61213 PCT/fctg%so/oﬁf%rtéggt%hf‘?"f‘%égim% COWPBRHEs an

al most 3 dentf &l LM Asitpdd do nappiar alieertigerkehat indegkehed:d E‘en%ﬁr%“%ﬁgzs for the

mask of Fi gﬁer% 27. According to. one technique of manufacture ™ he unitary
base 40 wi t K nPeFRI P hotra e ingh msered, ivhery dleopet podeflend Atithdihi s si ngl e
component i $rdRPLEL §0al ; ngg ' sSectio Fiqure 31 and in the
pl an vi ew o?_ i gure gz,f&ﬁlggé‘%cﬂg%%ga}%ﬁé%é ?Cfth"laq{&&%% I%g?égﬁeé% at 43'
(for drai nagdltpobedpaesiegaedisutatantidlly liekr Skalkhage kb ot gotaLL0N), at 4~
(for inflation-air access), and at 46 (for lumen definition) are“the
product of ‘?ﬁj’*\?\‘ﬂeséé’ SIOTARMRE a0 Setiet thesmilisfdefawde Thef ismiongpesiseuh ur es of

the noy d a a i ~Le 10.-pr.eassenbly of tubes 43.4-1 in
si de- by- si dgegﬂj ﬁg%ﬂﬁgg%syr%"ég‘éé ?P{J&v&%“)‘ﬁﬁf%{@@ﬁéﬁ%ﬁwﬁa Nk andpen di st al

end of drai MegéMAberedBiante th abeRidias s€vkhadf Qﬁdéﬂhﬁéée}ﬁghiédoév- qpperwi se
seal ed passage of (téﬁel gi stal end of the drai'nage t'ube 43 and for
HRT P

filmpierced ‘ avkRlaty pamignedd9passage of the truncated distal end of
tube 43 into th L0 i epi.cted in FiQUue 30.. 1~ 1n an_alternative

- node of struct u?éaf %@één%ﬁégﬁr%&% ?Wﬁ"?@iﬁ?é"é@%,s‘z“a 9iries arftased and

sui tabl y beotfrdi ¢ shovendod edatighd ir Figle6) shabsf 1385900bY 104 e renmi nder of

t he drg’nnage tube (not shown) is an Tnsert part which'In fie p’rS‘?:ess of
rot at i oh- mofi@rHe! beds mbarynaeal ffo-daryegl diteqiur, of chebgoktglifenassendl ed to

mask parts t e an..LiviA with the gastric-drai nage 20 feature. To
this end, t ﬁfg&tﬁ"}dgg‘gfg ggbﬁegl&"ﬁ? ai%‘ﬁ%egés SRFPa sty gpes am3 LMs.wi The be

under st ood tdativ@ly1Aak CtheM@Eksst | t e distall roj ecting
end of the drai nage-tube po?stsi gﬁ E)ﬁ%ﬁ@j’r@gﬁ?@ %ﬁ%eoég?, lﬁ%te‘{)r%ggsenbl y may
be suit abl yatyantagdousty tihereagsenthpr eetiarmione Bevabn f iHet bpigldils 4@ @sd abl i sh
continuity of the fuyll.drai ,ge-tube function. Such continuity may be

provi ded by “RHBWn 45 ?ke ?33 st theselys deprensgsf the, likadibood tthet éhet ent

denot ezh by dgalotth L8105 teliFl, 5O o Sl eeve L.
heat - shri nk gifasti c material { n%?ﬁgﬁgd\%@)bymhe%\’ﬁa%@?t :?é"oéﬁ’fﬁf ends of
equal di amevsen inchudedrbenstier “Sareldyspbh@ Br @xi ARk o{?fto@ﬁgegﬂgﬂ 0 to the
di stal end of, [he t wo- t ube preassenblfy (43, 44). SUBSTIT > 1- (RULE
26) epigloms from blocking the airway of the LMA. Such bars are disclosed for
- example in U.S. Patent No. 5,297,547 (see Figure 8 of the ‘547 patent).
Although EMAs constructed according to the invention could include such
25 “bars”, LMA 400 advantageously eliminates the meed for such bars and
accordihgly may be manufactured less expensively.
Returning to Figure 17, as shown the distal tip of LMA 400 has passed
through the gap between the epiglottis and the pharyngeal wall. Sometimes

the distal tip of the LMA will catch on the epiglottis as the LMA is being
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'VO 00/ 61213 PCT/ GB00/013.11 ~6 The plan view of skeletal base 40" of

Fi gur e vd3omsik1z be recogni zed as identical to that of Fi ged®@GB2)/08tcept that
two spaced el ongate parallel bars , ~6 Synmetrically straddle the

| ongi tudi nal sagittai plane of the mask (not shown) into which this
conponent can be integrated. The purpdse served by bars >j, 56 is to

provi de a neasure of support for the drainage tube 43 as it passes over the
| umen and asnsertedindeyvd! puslirtbe epiglonds strak-"dndnSykingt corchitioror inevutati on with
respect to the sagitt.al plane.. SUBSTI TUTE SHEET (RULE 26 WO 00/ 6121 3 57
CLAI MB. PCT/ E%%?%f%‘iuc RGeN, b 581 frmmyﬁﬂoﬁn I &Io)rn‘BEIE‘“%i‘iai“way

devi ce, the ganid&eny Bﬁ'LMAUgAﬁoﬂﬁ%th%ﬁdeodT@ﬁ%\@@O% [¥RYnd Ube.gshhe mask
portion 5 including a generally elliptically shaped plate and a cuft, the
pl ate defi nicag & & deyndebleds pdeostariphbrignomatiosisdiervame, or aeatsy, aperture,
an integior peri rrFtaer. of the cufﬁ beiIfnggr at zﬁc_hed to the %aryyeal si de of
the plate prAXFHarPRS NePrHaY &1o%r 1Rursc dit HaFTape At RIFETed fokister

per et er Ofoohh@urktiod for elotnad Laghed: 4R eHkarHDEeRl 6018 f%{te& he pl ate
proximal to an outer perineter of the plate, 8 conpri si ng: ? provi ding a
mol d, the nohdeimcdrddosegmimtialéfghe wafflmsayt bafoidef ionards thelckmar bhther i or

vol ume, the hollow.interior volune ingluding an elliptically shaped first
portion and r%asgé??é?%ﬂ PS5 geaffatg%ﬁ d’oﬁﬁsg“%ﬁ?‘“@@f PRATFOHGCSTESa | i quid

plastic mat ekhdl dbalele o plhowsd. nirepd B{ff%a%oY&%'dHHE%;mﬁsﬁossﬂB}éB?%the mol d so

that the liquid pfastic material coats the interior wa accurul ati ng
a maj oDty of cdviess tht astiecommtaeivitad ehive} dupahl sRtrupoLtd, oifed Ge toffmsbhe pl at e,
some of the plastic material remaining coated to the 20 portion of the
interior wal%d 3HaARRERAUS K f2F CRIBINTH PUEEIHNRG Liestay eRRE BaRITVAYE)
allowing th ;I.aégff' : ial to solidify; (F) renoving the solidified

pl astic natgafsgﬂc}a ||{§nl1t {g&'m)ld; and (G attaching an airway tube to the
pharyngeal side @fe tdiwadpdnadge of prior art re-usabie LMAs is that after every

sterilization, the cuff must be deflated and the LMA must be configured for

15 insertion into a patient. Unfortunately, most physicians who use LMAs lack
" the skill or dedication required to pack the LMA into the optimal
configuration for facilitating insertion. Another advantage of LMA 400 is that

when it is used zs a disposable device, the LMA may be packaged and sold in

a configuration that is optimal for facilitating insertion of the device into a

20 patient. As discussed above, LMA 400 is advantageous because (1) the
deflated cuff only adds a small amount of thickness to the mask portion and

(2) the deflated éuff may be configursd for lifting a down folded. or posterior

lying epiglottis out of the way. Preferably, the LMA 400 is placed into this
optimal configuration (i.e., with the cuff defiated and folded as discussed

25 abave in connection with Figurcs 7A and 7B) prior to sale and then packaged
into a sterile bag or package (e.g., a sterile plastic bag). So, when 2 physician

wishes to insert an LMA into a patient, the physician may simply remove an

LMA from its sterile packaging and insert it into the patient without having to

first deflate or reposition the cuff.
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2. A nethod according to claim1, wherein noving the nold 25 conpri ses
rotati g §ohg-y¥0l d. 3. A nmethod according to claiml, whepetagioyizRg the

nol d conprises rotating the nold about two nutually orthogonal axes.

met hod according to claiml, wherein accunulating a mgjority of the plastic
material in the first portion conprisdg holding the nold SUHST1ITUTE SHEET
(RULE 26) w0 00/61.13 78 in a stationary position. rc'r/csoo/olsss A

| aryngeal mask aisrdisgussel hiseve, AONPHIS bRPo@ mBRSK 0PN A O @AE iaflaftif Way t ube.
the airway tube extending froma proximal end to a distal end, the distal
end of the ArFanAiP Petk PBRiPRgPIEVIASE t B0t e ermboliments itiat, dd met Thatedsk porti on

bei ng i nsert.abl e _t u .pati ent an inserted | ocation
within the ﬁlgl?ilmg)ﬁtr@%hg&nr%ggoggﬁ&og%fﬁf?@p teéi:%’ A e B i ent ' s
‘glottic openitrgrowhepatthdlyriafktepaniskosortin afet bR HASEREEEN! 19¢a0L AR, the

proxi mal end of the airway tube being disposed outside the patient when the
mask pot ti onrq hemelde VHER mash pogien #ohis fomedibywasztiburenbldineg the

characte: -i : i t hi ckness, the wi dth beipg equal to two
plus or ni nﬁc_gﬁol%%apl}/aﬁr%s%%{eegt ﬁlﬁlg n esgl.a‘_ﬂ%.poﬂlcﬂ‘e%ﬁ E@QXEG&FWH-_BE: tr%ﬁ@{ ai mp,
the wi dth belegneguabf 4ioHaMe Plppsd & nﬁ@d&@ﬁd&arﬂg‘(ﬁaﬁoﬁsﬁ&hﬁsﬁﬁu&g&%& T A

| aryngeal mask airway device, conprising a mask portion 15 and an airway
tube, the aidueapt eldethakisciramalyfitjorted impahé peff vénthetioflaichi mbakfiend, the
di stal end the airway tube being. fixed to the mask portion, the mask
portion bei (r)ltée fnr?gkep?rélt?f%wf E’Fbrﬁbrﬁe?%%‘%ﬁt%%fu ® i%i“’lvéﬁﬁe fE5I%A MEer t ed

| ocati Q0 Wi tdifnpleb@rdaf is0Nim Hjte MRSkt ey 9ryi ; ound the
patient's gl ott?c openi ng when the mars< :plb'r ?tirf%xn i@%ﬂlyﬁﬁggﬁﬁs%ﬁ%g

| ocati on, tapagde prgaemm aregftecoive sérd asdundeypdriche's beimgatiinkposed out si de of
t he patient when.the maskk Bortion is in the inserted |ocation, the airway
tube having a | eft=5%; {2 MYy MNCs PHECIPAL Jissarn@Egeas sARPARdoWidy side, a

di stance betuwgeaihhas beThvianhy @bt Si Is eat.er distance
bet ween t he inne% an%l out er si des, ?Efégtﬁﬁ ggtm@?t%l %B%orﬂlﬁghlgﬁﬁaﬁlﬁa?fsfol d
e: ctendi ng ahorpgriidlly inftedsiufe imnidciker| anghéasdiedaln the proximal-to-distal

15 direction, than is achievable in LMA 400 when the cuff is fully deflated via
the inflation tube, and this can make inserting the LMA more difficult.
However, LMAs that do not include an inflation tube do have one principal |
advantage. Namely, they can be easier and faster to use in emergency
situations because the practitioner need not bother with deflating or inflating

20 the cuff. and the airway is established as soon as the mask portion is inserted
into the patient’s pharynx. The thicker profile can complicate insertion of
such an LMA. However, two factors make the insertion easier thén might
otherwise be the case. First, in unconscious patients, the muscles of the body
become very reia};ed which can make it easier to push a thick profile device

25 through the upper and lower teeth and down the throat. Second, since the cuff
is only partially inflated, and since the cuff is very thin and flexible, a very

- small amount of pressure applied to one portion of the cuff will squeeze, or
shnink the size of that portion, and force air trapped in the cuff into other

portions of the cuff thereby inflating or expanding those other portions. For

SUBSTITUTE SHEET (RULE 26)



25 fold extending along the right side, the l|ongitudinal folds defining

gr oovesoblvatziext end al ong the left and right sides of tR&ETERBOIGE of the
tube. 8. A device according to claim7, further including an inflation tube
coupled to the mask portion for seleciively inflating part of the mask
portion, a portion of the inflation tube being disposed in one of the
grooves. SUBSTI TUTE SHEET (RULE 26) w0 00/6121 3 PCT/ GS00/ 013J4 59 9. A

| aryngeal rE@RPK: MREJOHEW EBE PhEteuthylh exernd e digal ensds afvegredvay t ube,

th Kk ion ' 1Ly, et liptical plate and ff; th
el i pii cal s 0T R g et BRRER L el W e B e

central apeflithepe. ansiaaneMpeatdneiien edribhe ieditd kefmg idkaghed 4 0 the
| aryngeal side of the plate proxinmal to a perineter of the aperture, an
out er peri neitignt, sim¢ Raceof tpeifhpatrwend whils ather pasyagsaessiddey of t he

| [ . i ~th I . the aj b
ol at e BrOX! 1Bl 0y A0 BULEY RELIIVEL ohe OLute Pt UG Abrtey fibe

e. ~cten rom-a proxi nal to a ; of the

ai rway tubechrihdigg af bteRadaks it ReaPhay ¥ager) pshdBe phnikhe iffaddeeurt he
di stance between the pharyngeal side of the plate and the 10 | aryngeal side
of the pl at BthHEEFGILWS WWRI et ers plus or mnus 0? nmillinmeters, the

t hi ckness of the cuf.f wall_bei.n 14 mllineters plus or mnus 0.006
mllinmeters. 10. cc&rélgglﬁhag%fmrtrhaogk%arp%ﬂﬁ aﬁe[g\l‘?léeaquEq1%}onLée éfwr?ﬁr_é?él portion
and an ai rwayrdt uheproifte FRSK mefibh A0l 0§hE dhB GoturicR B hdldiMg &rbdel i cal plate

and an 1 ~ inflatable cuff, the elliptical plate defining a laryngeal side,
a phariyngeakessiiths atag 1m corrackiah vageFigures 8 ABD:NER remeve matkeportén t he cuf f
being attached_to the |ar eal, side of the plate proxinmal,to a perineter
of the aper?&(?g,oma eoﬂ?@rg(ggrmééﬁr%ghﬁﬁgl yfmg’ i QS R8E YD t he

| ar yngeal Srrﬁgr&iti&nﬁﬁrrmcﬁhg pRERY PRbutL PPl inRREd MBIHLE orRbn iPae pl ate,
the airway tube extending froma proxinal® 20 end to a distal -end, the

di stal end of inflhted & pwayaileldegtzei igncatthachedytrobd searphimadyngbamask de of t he
i by a first _thickness and S%second

'to -'hiafzﬁ’netsg,e PREICF: ROeE nﬁf&ﬁé%giﬁg Zﬁfgggaa?r&_t 62 {IAT K FPEP°5E PRESSured in a
Phar el et nagen b ehane e by e, e b iy o0 e
measur ed i n INi&s pharbengealustfid Ifar ymeeehcdisireticnonfopfextmelet for ckest
emergency workers in ambulances or emergency wards.
Figure 18A shows a side view of another embodiment of an LMA 1800
constructed according to the invention. Figures 18B and 18C show two
20 perspective views of LMA 1800. As shown, LMA 1800 is very similar to
LMA 400. Both LMA 1800 and LMA 400 include identical mask portions
430. Also, the backplate of both LMAs 1800 and 400 are very similar. The
principal difference between the two LMAs is in the airway tube.
The airway tube 1810 of LMA 1800 is a double barreled tube. Figure
?.5 18D shows a sectional view of airway tube 1810 taken in the direcuon
indicated by line 18D-18D as shown in Figure 18A. Airway tube 1810
includes a left tube 1812 and a right tube 1814. The tubes are fixed, bonded,

or extruded together at a central joint 1816 that extends from the proximal

ends to the distal ends of the two tubes. Airway tube 1810 also defines an
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part of the device when the cuff is inflated, the second thickness being
equal twobod2zpd us or mnus 0.1 ~ tinmes the first thickneBsT/GBob/01344

| aryngeal mask airway device including a mask portion and an airway tube,
the mask portion including a generally elliptical plate and a SUBSTI TUTE
SHEET ( RULE 26) w0 00/ 61713 PCT/ GB0#$ 01343 60 cuff, the elliptical plate
defining a | aryngeal side, a pharyngeal side, and a central aperture, an

i nner per i newersidf 1§ Hei ol 4n heengdat 8abed to the | aryngeal side of the

pl ate proximal to ar{)erirret r Bf t he agerture, an outer perineter of the
cuff being attaChdd™ BTYVHE o Ty dure 48 Hbhasran peerpll ablongroxilangned o an out er
p perineter ioRl @ i b I roxial end to
a distal ené@gst Ei@lg?stgﬁcgﬁgﬁéﬁ %ﬁ%ylasglpmgl&gﬁ%%qéggnf{gga%ﬂagg édw?iga t he
pharyngeal sidlen dfe phienpkargjortioel riEsky POt MANRmMDRE NPe Ghas-aeh:er iggﬁd by a
dur oneter of fifég fou%wglcga? ﬁ; m nus ten Shore A, the airway tube being
char acter i zEFUBHY ¥ SAPEHRIE!S B ¥8terdtlyo pt withorbedt Hugiriftwbe 18hore A 10
13. Alaryn S i i i nc i . M. partio nd an airway
tube, the mﬂ%@dsg?at ?@%ﬁ%’gﬁﬁg@'oggnée#gﬂ% P B ard Q?%Pgaﬁa an

i nflatabl e puftfon 8Ae. akkphieqmirtigrl 8824 fedlhbitNgerdichPloydigRAlkeSId#8n @

phar yngeal sige and a central aperture, an inner perineter of the cuff
bei ng attacRed fB° PR Brmcipshedferancgdepieantibe prabeckpiasx pemions & ower i net er
of the aper o ' er _of t cuff being attached to the
| aryngeal si g%g%xﬁi{@ﬁg'&% Jfépe;%}lggf%r?arﬁ%%ngﬁs8&%5@?@% Ster of the plate,
the ailway tube Aaxhendiin§ideem] aDpEHRGuRBEorehthe Bwva colisdridal aiMds (ke di st al
end of the airway tube being attached to the pharyngeal side of the plate,
the cuff deﬁ%iiﬁé“ & qhawﬁgégﬁé Erens tiveegropyels| ot rdessem 18AQ B83Benvben t he

pharyngeal Sidey ol el aLs. 20 e bac hacal, side ol Lhe 20,1 bl ne

equal to ten degrees plu m NUS sk ai rway

devi ce incl uifag rbdakthe urbéd@N] 9eaBn i A1¥EY tHeUthRer S48 1 9RERK o.?%%i on
i ncl udi ng a gener al Idy elliptical plate and a cuff, the elliptical plate
Vi

defining a | iefeadventaes obruph dR ihigahit the gmovan8iGeanestveads sagdds ur e, an

inner perinmeter .of the cuff bein ttached to_the |laryngeal 2~ side of the
pl at e BDr oxXi rlgl‘flgma SHEYRRETE, 1“8?g§dﬁ@%8%éP%h?sef°r§ﬁmBH]Féln PEOTREISE of the

cuff being aideacimag: 10 dihe IMAAY NERALLS IHIEn gfasoi#i&?chd;hgf‘l’get gﬁlg)é:irg%ea 0 an outer

perimeter of the plate, the pharyngeal sid Ining a recess
t hat ext endsosliguatib, ke grvort U83) cuhbeaistdvay ghidbe stendhing idseasd a pr oxi mal
end of the airway tube extending into the

end to a distal e%d, thgédi st al
recess and §FJH§§"_> LFHES SPBESTOPRILESTISFL Ve WOV Bt ondpagheséityRs BRisiched t o
the pharyngealqegitferRbvd 1€ PLatg  enBSHA RIS 334 serted into the patient’s
20 body (not shown).
Embodiments of LMA 1800 that are used to guide a subsequently
inserted endowacheal tube (or some other kind of tube), preferably define a

“gap”, or aperture, between the mask portion and the backpliate portion at the

proximal end of the mask portion. When the distal tip of the endotracheal

N
wn

tube reaches the mask portion’s proximal end, continued insertion of the
endotracheal tube will push the endotracheal tube’s distal end through the gap
between the mask portion and the backplate of the LMA and enable the
endotracheal tube’s distal end to proceed through the aperture 442 of the mask

portion and into the patient’s trachea.
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14. A method of inserting an endotracheal rube into a patient, conprising:
(A) pr W diszida | aryngeal mask airway device conprising BaBX/Pé+4 i on and
a doubl e barreled airway rube, the airway rube extending froma proxi nal
end to a distal end, the distal end of the airway rube being fixed to the
mask pottion, the mask por~on being i“serrabl e t hrough the nouth of a
patient to an inserted |location within the patient, the mask portion

formi ng a seal FagwuA@Brshewpanicamodsmenigiftliel o p&l thet defiens fuve angsk porti on

isinta't kN {ed }on, roxi mal end of the girway rube being
di sposed oﬁltgér?'dE%&eﬂ%’%‘;%ﬁ&etﬁpﬂwgﬁ& ecc??ﬁg'li“ﬁ%gf’iaﬁﬂzhi‘@ PPRES rser ted
| ocati on, tth@oﬁi@ﬂ%rﬁndiar"df&h@(ﬂa@hgé&@)ﬁd"elb‘?@.hé B&éwﬁﬂic@?oﬂoh%%,%hera%%vand a right

tube, the double barreled airway rube deftting an Inner side and an outer
side, the |wpe wathd phigRees s obdierglatei 4€dot dgetisirportitre4junét ten of t he

left apnd right defining.an inner . | ~ groove that extends along the
i nner gs1i de 4 edogﬁgg‘gt@r%’ gt;kll'eo%@[ LT BXEBRYEE Oél%ﬁga?}‘ﬁ’ga%ﬁf’ﬁ}onsﬁsc@ of the
tube; (B) ifGekddiBghd PRt BEK FORelNid ﬂ'}eoceE@@fiLmrltStGﬁ, dnggyt%&io%f(c)

o the p

inserting a distal end of the endouacheal rube Int rent™s nouth and
pl aci ng t hetheliostealpemmdtenfor tthe: berktiiate deheal bacitpiatd n peoirhacindhid Bott he 20

ai rway rub sa Cﬁ]hag;n aﬁ) Igfg,ét oai on_qf the endocracheal rube's distal end
rests in tﬁl?sonl Fher Mg Psve: (eﬁ? LE%EEﬁP RE 5P preP BRI ET Ache SRCkPIRFR S0 as to
advance t he,gadots aghgak auabess dimst o eng Jxﬁi@tor?edﬁeuE%Ekglag]&dp?ita{eent and

using the inner groove to guide the endotracheal I stal end towards
t he mdSk po#td omnoZPrtisd tegdtizery pyeaire maske platsnay0 devpoe thashkiediag a mask

portion and ai rway rube, the sk portion including a generally

el liptical ﬁbﬁa1 ‘gi-‘ @aahaagfam&ma;y gﬁ@n@?‘ PRptRIgEIang|Aee HerghiR§0-aln Seyngeal
side, a ph L t.ral , i i.neter of the
U boi g T aenad e e SR ear e ol R Yab R poRibrk 7S R O

peri met er ofnd hleteadp¥r thar ere Aondudt @izeper iRl & holi HPMSTITAIERRHET ( RULE 26)
wo 001 61.13 PCT/ GBOO/OlB%_g 62 the cuff being attached to the |aryngeal side
of the plat @gﬁﬁhﬁfx?frrﬁ'leut ol b% eiigeleis to create an LMA that has a “flap vaive”.

i3 Under normal conditions, the plate 440 and backplate of LMA 1800 remain in
contact as in the case of LMA 400. Also, when LMA 1800 is in the fully
inserted configuration, pressure exerted by the patient’s pharyngeai and
laryngeal walls tends to push the plate 440 and backplate towards one another,
or together. However, in LMA 1800, pressure on the proximal end of the

20 mask portion (generated for example by subsequent insertion of an
endotracheal tube that is guided by groove 1830) can push the plate 440 away
from the backplate to generate the gap 1910. Subsequently inserted
endotracheal tubes can extend through gap 1910 and then through aperture
442 and into the patient’s trachea.

25 Figure 20 shows a perspective view of an alternative embodiment of a
mask portion 430° that may be used in LMA’s constructed according to the
invention. Mask portion 430’ is similar to mask portion 430, however, the
pharyngeal side of the plate 440" of mask portion 430" is not flat and instead

defines a step, or recess, 2010, that extends around the elliptical central
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perimeter of the plate, the mask portion extending froma proximal end to a
di st al wondosthe airway tube extending froma proximl endctaeodiskal end,
an outer perinmeter of the airway tube's distal end including a first
portion and a 5 second portion, the first portion of the perineter being
attached to the pharyngeal side of thé&8plate, the second portion of the
perimeter not being attached to the mask portion, the second portion of the
peri nmet er beamgum@pb%mheamonhét pmld)ioermbre&mied)fhath&mk 2p00 then. 16. A
met hod of n?ertlng an en ﬂotra e tube into atﬁatleat 10 conprising: (A)
providing a QAR RFORFRL KOG é?éybaﬁﬁlfi@ep%ﬁﬁr‘?s ﬁ@lféahﬂéﬁ@ }36@1!‘1&1 and an
ai rway tube: | goMadn 1s t Q stal end,
the distal e?légﬁglfaét%e ai rmu%%dﬁgbﬁgg{ea?%é%ﬁmrﬁ P ) éﬁa m%q%y]h A the mask
pottion bei ngf thadetkrddse eonmnosl@hndzddeomﬁmémtcnfheabm efithetrecl 7'0'11§eft6d 15

| ocatiop within t tient, the nmask portion formng a seal around the
pati ent gs ~l gﬁ’??ﬁ%ﬁgﬂi PHGE RRBIPD ﬁgfa'f?'&s‘l% B6r pewrimiof ff-‘gr-sﬁ RO 1P na ermadld
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1 10% & () - ThickA¥¥E &High @agies as a function of longitudinal progressmn, as from a
relatively thick proximal location (e.g., 2-3 mm thick) to a much reduced
distal-end thickness (e.g., l-mm), thereby according a desired distal-end
bendability which can usefully serve the process of installing the LMA in the
10 patient. Such a proximal-to-distal thickness variation is later indicated in
Figure 25 (at 127) as a feature of the device of Figures 25 and 24.

To complete a description of the LMA device of Figures 21 and 22, the
airway tube 10 is shown to be supported on and by its overlap with posterior
surface of the proximal region df the annulus of skeletal base 12, the distally

13 open end 16 of the airway tube having preferably an angularly truncated

configuration, which is open within the generally elliptical lumen 17 of the .
skeleta] base 12. Finaily, closure of the posterior side of the mask structure is
effected by a tent-like roof 18 of flexible plastic sheet material, wherein the
lapped distal portion of the airway tube is analogous to a ridge pole, so that
20 the tent-like roof sheeting slopes away from its longitudinally central support
by the distal end of the airway tube, to its peripherally sealed engagement to
the rim of the skeletal base, as seen in Figure 21, it being understood that
sheeting 18 is also suitably draped and sealed at its proximal-end closure
around the airway tubel0.

- 25 _ Figures 23 and 24 are recognizabie for their resemblance to Figures 21
and 22, except for the additional provision of a gastric-drainage tube 20, in
side-by-side bonded relation to an airway tube 21, which may in all respects
be as described for airway tube 10 of Figﬁres 21 and 22, except for the fact

- that tubes 20/21 are symmetrically and oppositely offset from the longitudinal

SUBSTITUTE SHEET (RULE 26)



10% & () - FLO0%& ()- 10 & () - =WKAXXX Yl Y| [: A410( - 100/3CT/$]%300/01_344

C6, 1004%0 061213+ 1004 & ()- |f' | 10%& ()- Yo 10% & ()-

1 109% & () - | YYZQZuZZZZZ| [ NA41010( 10( 10( <10% & ()- VEgl0% & ()-
410% & ()-= F110% & ()- fy/!10% & ()-=2ZzZ[ U a[|[: NA41010 p’) 10% & () -
10% & ()-< plOK& ()- v | 2104 & ()- = SO & () -
\1109% & ()-a[[[\11]a"|l; NA4101 f110% & FS810% & ()-= ploA & ()-F
{501 100 & (SR VAR {0 2eRTBe ) TRL RS REusafiph A KBS O & 8

Lo () ZR?& %@1 6%%%& S R i ot

I / 10% & () me\&ruﬂ:ﬂo/ﬁlﬂé C)-is paamaaai & aurveiLGhe 10968124 )of e lgedI & () -
LI\ 10% & ()-. |y10% & ()-10(10(10( . <10% & () - uaaal bbbc|[; vU410 010%1 & ()-
Y 109% & () - eléfé@ gnyylad skelepyjebasy §2 of theygpgk pyucture. As)pudpghq 3 MA of

cScoceadd| [ F}/g%élso”l 184 1ﬁ0/‘(t§e (Bazé SKEI%&IQ%@IgL'n%lr "§ 519 ‘(b‘% &)proguc%o%( & ()-
rotational moulding operation wherein a thin-film inflatabie/deflatable annular
envelope 26 is integrally formed therewith, with provision for selective
inflation/deflarion action via a flexible line 13, as also in Figures 21 and 22.
For gastric-drainage purposes, and as better seen in Figures 23 to 29, the
10 drainage tube 20 is seen in Figure 26 to undergo a mild zig-zag course change,
| from lateral offset adjacency to airway tube 21 to its distal-end alignment of
symmetwy with respect to the sagintal plane of the mask. Within the distal haif
of the skeletal base 23, and the distal end of drainage tube 2.0 passes through
the base 25 and projects its angularly truncated open end 27 slightly beyond
13 the distal end of base 23.
| As previously noted, the longitudinal progression of reducing thickness
of skeletal base 25 in the distal direction enables a more pliant action to be
inherently imparted to the distal half of the mask. Figure 25 also iilustrates
that the inflated sectional area of the inflated thin-film envelope 26 is
20 similarly and progressively decreased in the distal direction, so that tubes 20,
21 may be oriented at proximal departure from the mask to incorporate a
preferred angle a in the range 20° to 307, at commencement of their proximai
course over the tongue, for air (gas) and gastric servicing connections (not
shown), as necessary outside the patient’s mouth. |
25 As with the LMA of Figures 21 and 22, the structure of Figures 23 and
24 may be completed with a tent-like closure 28 of the posterior side of the
mask. Again, such closure is realized by pliant sheet material which in Figure
28 is seen to derive “ridge-pole” support from tube 20, centered on the distal-

half of skeletal base 25. In Figure 29, the section shows the tent closure 28 to
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that the skeletal base 40 is flat and its 1nte<rra.llv for"ned thin-film inflatable
envelope portion 41 is otherwise as described for the inflatable film 26 of
Figure 23. Also, the distal portion 42 of the drainage tube 43 is locally bent
for straight but inclined passage through a similarly inclined orienting opening
44 in the distal-end region of base 40. At remaining overlap with the
25 proximal-end regton of base 40, the drainage tube 43 is lateraliy offset to the
extent that it can symmetrically pair with airway tube 44, and both tubes 43,
44 can be bonded to the supporting flat posterior surface of base 40. Tendike

sheet material described for closure of the posterior side of the mask can be as

described for Figures 25 to 29, it being noted that at section a-a of Figure 30,
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process of rotation-moulding becomes the Figure 31A part to be later

assembled to mask parts that become an LMA with the gastric-drainage

20 feature. To this end, the preassembled drainage and airway tubes 43, 44 will
be understood to terminate over the lumen 46 and that the distally projecting
end of the drainage-tube portion (43) of this tube (43, 44) preassembly may be
suitably fitted to the open proximal end of fitting 50, to establish continuity of
the full drainage-tube function. Such continuity mayv be provided by known

25 techpiques of telescoping fit, as to the extent denoted by dotted line 51 in
Figure 31A, or by a short sleeve of heat-shrink plastic material (not showmn)
which laps the -abutting ends of equal diarneter tubular ends, namely the
proximal end of fitting 50 to the distal end of the two-tube preassembly (43,
44).
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Y1 & ()-, X< 0! T0%-; ) R&'l4ryngedl <nask airway device, comprising a mask portion
15 and an airway tube, the airway tube extending from a proximal end to a distal
end, the distal end of the airway tube being fixed to the mask portion, the
mask portion being insertable through the mouth of a patient to an inserted
location within the patient, the mask portion forming a seal around the
patient’s glottic opening when the mask portion is in the inserted location, the
20 proximal end of the airway tube being disposed outside of the patient when
the mask portion is in the inserted location, the airway tube having a left side,
a night side, an inner side, and an outer side, a distance betwesn the left and
right sides being greater than a distance berween the inner and outer sides, the
tube having a longitudinal fold extending along the left side and a longitudinal
25 fold extending along the right side, the longitudinal folds defining grooves
that extend along the left and right sides of the exterior of the tube.
8. A device according to claim 7, further including an inflation
tube coupled to the mask portion for selectively inflating part of the mask _

portion, a portion of the inflation tube being disposed in one of the grooves.
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109 & () - & df) the plate, the airway tube extending from a proximal end to a

distal end, the distal end of the airway tube being artached to the pharyngeal

side of the plate, the distance between the pharyngeal side of the plate and the

10 laryngeal side of the plate being two millimeters pius or minus 0.2

millimeters, the thickness of the cuff wall being 0.14 millimeters plus or
minus 0.006 millimeters.

10. A laryngeal mask air\a}ay device including a mask portion and
an airway tube, the mask portion including a generally elliptical piate and an
inﬂataEie cuff, the elliptical plate defining a laryngeal side, a pharyngeal side,
and a central aperture, an inner perimeter of the cuff being attached to the
laryngeal side of the plate proximal to a perimeter of the aperture, an outer
perimeter of the cuff being attached to the laryngeal side of the plate proximal
to an outer perimeter of the plate, the airway tube extending from a proximal
20 end to a distal end, the distal end of the airway tube being artached to the |

pharyngeal side of the plate, the device being characterized by a first thickness
and a second thickness, the first thickness being equal to a thickness as
measured in a pharyngeai-to-laryngeal direction of the thickest part of the
device when the cuff is deflated, the second thickness being equal to a
25 thickness as measured in the pharyngeal-to-laryngeal direction of the thickest
part of the device when the cuff is inflated, the second thickness being equal
to 1.5 plus or minus 0.15 times the first thickness.
1. A laryngeal mask airway device including a mask portion and

an airway tube, the mask portion including a generally elliptical plate and a
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10 12. A laryngeal mask airway device including a mask portion and
an airway tube, the mask portion including a generaily elliptical plate and an
inflatable cuff, the elliptical plate defining a laryngeal side, a pharyngeal side,
and 5 central aperture, an inner perimeter of the cuff being attached to the
laryngeal side of the plate proximal to a perimeter of the aperture, an outer

15 perimeter of the cuff being attached to the laryngeal side of the plate proximal
to an outer perimeter of the plate, the airway tube extending from a proximal
end to a distal end, the distal end of the airway tube being attached to the
pharyngeal side of the plate, the cuff defining a laryngeal side when inflated,
an angle between the pharyngeal side of the plate and the laryngeal side of the

20 cuff being equal to ten degrees plus or minus one degree.

13. A laryngeal mask airway device including a mask portion and
an airway tube, the mask portion including a generally elliptical plate and a
cuff, the eiliptical plate defining a laryngeal side, a pharyngeal side, and a

central aperture, an inner perimeter of the cuff being attached to the laryngeal

[
L

side of the plate proximal to a perimeter of the aperture, an outer perimeter of
the cuff being attached to the laryngeal side of the plate proximal to an outer
- perimeter of the plate, the pharyngeal side of the plate defining a recess that
extends around the aperture, the airway tube extending from a proximal end to

a distal end, the distal end of the airway tube extending into the recess and
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being artached to the pharyngeal side of the piate.

14. A method of inserting an endowacheal tube into a patient,
comprising:
(A) providing a laryngeal mask airway device comprising 2 mask

L

portion and a double barreled airway tube, the airway tube extending from a
proximal end to a distal end, the distal end of the airway tube being fixed to
the mask portion, the mask portion being insertable through the mouth of a
patient to an inserted location within the patient, the mask portion forming a
sezl around the patient’s glottic opening when the mask portion is in the
10 inserted location, the proximal end of the airway mbe being disposed outside
of 1-:hc patient when the mask portion is in the inserted location, the double
barreled airway tube including a left tube and a right tube, the double barreled
airway tube defining an inner side and an outer side, the left and rig,ﬁt tubes
bemng fixed together, the junction of the left and right tubes defining an inner
15 groove that extends along the inner side and an outer groove that extends
along the outer side of the tube;

(B) inserting the mask portion into the inserted location;

(o)} inserting a distal end of the endotracheal tube into the patient’s
mouth and placing the distal end of the endotracheal nube in contact with the

20 airway tube so that at least a portion of the endotracheal tube’s distal end rests
in the inner groove;

(D) pushing on the endotracheal twbe so as to advance the
endotracheal tube’s distal end further into the patient and using the inmer
groove to guide the endotracheal rube’s distal end towards the mask portion.

25 15. A laryngeal mask airway device including a mask portion and
an airway tube, the mask portion including a generally elliptical plate and a
cuff, the elliptical plate deﬁrﬁng a laryngeal side, a pharyngeal side, and a
central aperture, an inner perimeter of the cuff being attached to the laryngeal

side of the plate proximal to a perimeter of the aperture, an outer perimeter of
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the cuff being attached to the laryngeal side of the plate proximal to an outer
penimeter of the plate, the mask portion extending from a proximal end to 2
distal end, the airway tube extending from a proximal end to a distal end, an
outer perimeter of the airway tube’s distal end including a first portion and a
second portion, the first portion of the perimeter being attached to the
pharyngeal side of the plate, the second portion of the perimeter not being
attached to the mask portion, the second portion of the perimeter being

disposed near the proximal end of the mask portion.

16. A method of inserting an endotracheal tube into a patient,
comprising:
(A) providing a laryngeal mask airway device comprising a mask

portion and an airway tube, the airway tube extending from a proximal end 1o
a distal end, the distal end of thé arrway tube being fixed to the mask porton,
the mask portion being insertable through the mouth of a patient to an inserted
location within the patient, the mask portion forming a seal around the
patient’s glottic opening when the mask portion is in the inserted location, the
proximal end of the arrway tube being disposed outside of the patient when
the mask portion is in the inserted location, the tube having at ieast one
longitudinal fold extendirig along the left side and at least one longitudinal
fold extending along the nght side;

(B) inserting the mask portion into the inserted location;

(C) inserting a distal end of the endotracheal tube into the proximal
end of the airway tube;-

(D) pushing on the endotracheal tube so as to advance the
endotracheal tube’s distal end further into the airway tube towards the mask
portion, the longitudinal folds permitting the airway tube to expand as the

endotracheal tube advances through the airway tube.
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