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specifically, the present invention relates to an
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20nst ab&®Ben the balloon and the inner lining of the trachea protects the lungs from

aspiration (e.g., the seal prevents material regurgitated from the stomach from

being 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 endotracheal tube relates to the difficulty of properly inserting the tube.
Inserting an endotracheal tube into a patient is a procedure that requires a high
degree of skill. Also, even for skilled practitioners, insertion of an
endotracheal tube is sometimes difficult or not possible. In many instances,
the difficulty of inserting endotracheal tubes has tragically led to the death of
30 a patient because it was not possible to establish an airway in the patient with
sufficient rapidity. Also, inserting an endotracheal tube normally requires

manipulations of the patient’s head and neck and further requires the patient’s
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with sufficient rapidity. Al so, inserting an
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Largely due to these advantages, "the |aryngeal mask
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located in the patient, the device can act as a guide for a subsequently inserted
endotracheal tube. Use of the laryngeal mask airway device in this fashion
facilitates what is commonly known as “blind insertion” of the endotracheal
25 tube. Only minor movements of the patient’s head, neck, and jaw are
required to insert the intubating laryngeal mask airway device, and once the
device has been located in the patient, the endotracheal tube may be inserted
with virtually no additional movements of the patient. This stands in contrast
to the relatively large motions of the patient’s head, neck, and jaw that would
30 be required if the endotracheal tube were inserted without the assistance of the

intubating laryngeal mask airway device.
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134 is then inflated to form a seal around the patient’s glottic opening. After

the device 100 is so positioned, a distal opening 117 of the device (shown in

Figure 1A) is aligned with the patient’s glottic opening and the device
provides a sealed airway extending from the proximal end 112 of airway tube

25 110 to the patient’s trachea. When the epiglottis elevator bar 150 is in the
resting position shown in Figures 1A and 1B, the bar 150 prevents the
patient’s epiglottis from falling into the bowl shape defined by the inflated

cuff and backplate and consequently prevents the epiglottis from blocking the

airway passage provided by the device. Figure 1C shows an endotracheal

30 tube 195 being inserted through device 100. The distal end 196 of the

endotracheal tube 195 is inserted into the proximal end 112 of the airway tube
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performed very well, there remains a need for improved intubating laryngeal

mask airway devices. It is an object of the present invention to provide such
devices.

According to the invention there is provided a laryngeal mask airway

device, comprising an airway tube extending from a proximal end to a distal

25 end, the airway tube defining an internal passage capable of receiving an

endotracheal tube therein, a mask portion coupled to the distal end of the

airway tube, the mask portion including an inflatable cuff and defining an

opening in fluid communication with the internal passage, the mask portion

being insertable through a mouth of a patient to an inserted location within the

30 patient, the cuff being adapted to surround a glottic opening of the patient

when inflated and when the mask portion is at the inserted location, and a
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airway devices. It is an object of the present
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i nt er nal passage oravdid 6
ramp, the ramp defining a supporting surface for supporting an endotracheal

20 tube inserted in the passage. This helps to facilitate insertion of the tube. The
ramp may include a passage, the or each optical fibre extending through the
passage.

The device may comprise means for preventing loose material from an
endotracheal tube in the passage from contacting the lens, and the preventing

25 means may be adapted to prevent material scraped from the endotracheal tube
on insertion of the tube through the passage, from contacting the lens.
Alternatively or additionally, the preventing means may be adapted to prevent
loose material scraped from the endotracheal tube on withdrawal of the tube
from the passage, from contacting the lens. The preventing means may

30 comprise one or more notch disposed between the lens and the passage. The

or each notch may be integrally formed with the backplate.



the I ens and an endotracheal tube inserted in the

passage. This helps to avoid damage to the tube by the
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portion may include a backplate, the backpl ate
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surface for supporting an endo%racheal tube inserted

in the passage. This helps to facilitate insertion of

the tube. The ra may i ncl ude a passa e, the or each

opti cal f.fbllteémé adiher £3chdIngh afgfla@fébywllar disposed

devi gf hd She m@ﬂ]% ftH fmrgvo%ﬁk' 1<J,eo aSin ethforu(%rl}] the

materi a ro an endotrac ea e’int ssa
cont aapertwg of ke dodlas, and t he preventi ng maans may be

adapted t ent mat erj scrap fromthe . .

onabt r achotlll THGRHT Rt BRESRY ShrcbrEibh MR iA i pgome
passaggyilyf 5%&9%&%5@%1&@ e afl KB Y&ldwlﬁ% detailed
additionall'y, the preventing neans may be adapted

prev ehrscrlml@seanrcht@awmgs skhapad sévemh clhEOdaQOSr arehelzwn and

b hd f h f
cont AEveristy BTy o fgOEnoF i deRne R A e R
one or norEgEetl sthshélw@ RASALrRE VIsRLHt 4 pigor at?ﬂﬁlr)allrgéaltd‘i@k airway

passq% The or each notch may be integrally fornmed
W th M’@ebackpl ate. Alternatively, the or each not ch

y be def 1 p d k t
(?n;e | ens oﬁflg’ﬁg ﬁ%/ g(r)‘gg)op |c<t:lgla%v‘|91§§/ tﬁgglél ng ﬂlr%ogll’%l?hm as
aper tshoendf Fighee ol [ ar. Still other obj ect s and
advant ages_.of th resent i on W becone
readi |y afﬁs%frenltce cBovhaBeendbimheal fpe %‘n&r‘Psq"ﬁeérﬁhf%h the
fol I 4 e sEstRid ﬁ?mgqg,\crl ption and draw ngs wherein
several enbodi nents are shown and described, sinply by
way of il |Higtre A chows an hatdiestvigwad anf lrltlﬂmtmg\lmn’gemh mask

ure A shows an ant rior VI of a prior art
1Ly ity SRR cSiE  aerots B g ndnBPh oue &
secti onal Fi%ﬁ‘w IBkBbwal0Bgtibha Viewetak&r |aﬁ>n@3th%“mul2BfQB as
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Figure 2C shows a sectional view taken along the line 2C-2C as
shown in Figure 2B.

20 Figure 2D shows a magnified view of the portion of the device
enclosed by the dashed circle labeled 2D as shown in Figure 2B.

Figure 3 shows an endotracheal tube being inserted through an
intubating laryngeal mask airway device constructed according to the
invention.

25 Figure 2A shows an anterior view of a disposable intubating laryngeal
mask airway device 200 constructed according to the invention. Figure 2B
shows a sectional view of device 200 taken in the direction of line 2B-2B as
shown in Figure 2A. Figure 2C shows a sectional view of device 200 taken in
the direction of line 2C-2C as shown in Figure 2B. Figure 2D shows a

30 magnified view of the portion of the device 200 enclosed by the dashed circle
2D shown in Figure 2B.
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shows a sectional view taken along the Iine 2B-2B as
shown in Figure 2A. Figure 2C shows a sectional view
taken along the line 2C 2C as s}hovvn in Figure 2B.
Fi gure 2D shows a magnified view of the portion of the
devi ce encl osed by the dashed circle | abel ed. 2D as i
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Mask quevdturerC.23G stpwatl indEilgeds 2B anid 2@y tHelbluekZlafe 282 defines a
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As shown best in Figure 2C, airway tube 210 defines a central airway

passage 215. Central airway passage 215 extends from the proximal end 212

20 to the distal end 214 of the tube. When device 200 is inserted in a patient and

the cuff 234 is inflated, the cuff 234 forms a seal around the patient’s glottic

opening and the airway passage 215 communicates with the patient’s lungs.

When the device 200 is inserted in a patient, the handle 280 and the proximal

end 212 of the airway tube remain outside of the patient’s mouth, and the

25 device provides a sealed airway passage that extends from the proximal end
212 of the airway tube, through passage 215, to the patient’s glottic opening.

Comparing Figures 1A-1B and 2A-2B, it will be appreciated that

device 200 has many features in common with device 100. Both devices

include silicone mask portions, rigid airway tubes, and rigid handles.

30 However, whereas reusable device 100 includes a steel airway tube and a steel

handle, device 200 is disposable and includes a plastic (e.g., polycarbonate)



proximal ray 216 to a distal ray 218, the rays 216,

218 neeting at a center of curvature C. As shown in
woegsness®B and 2C, the backpl ate 232 defi nes PCT/AR04/009259
240. As with prior art device 100, the angle theta (q)

defined by rays 216, 218 is about one hundred twenty
degrees, and the ranp 240 adds 8about sevent een degrees
to this curve. Different sized®msk portions nmay be
attached to the airway tube to adapt the device for
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airway tube and a ste
di spasmbine cutgddd nf thed pstiemt’p | asith canlemgy be connected to standard
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distal end of the device and the patient’s glottic opening to be adjusted before

attempting to insert an endotracheal tube through the device 200. If the distal

end of the device is not perfectly aligned with the patient’s glottic opening, as

shown by the fiberoptic view obtained, the handle 280 may be used to make

25 minor adjustments in the position of device 200 to thereby facilitate

subsequent insertion of an endotracheal tube. This stands in contrast with

prior art devices in which the glottic opening is sought and identified by

means of an expensive mechanism built into the fiberoptic cable itself which
allows its distal tip to be flexed in a single plane.

30 As shown best in Figure 2C, in addition to the central airway passage

215, the airway tube 210 also defines a notch 219. Notch 219 is defined in



215 defined by tube 210, as shown in Figure 2C, is
substantially equal to 12.2 mllineters. Another

wo opentaet di fference between devices 100 and PODEP®04/009259
that device 200 includes a fiber optic system 300.
Fi ber optic system 300 includes a bundle of optical
fibers 310 that extend froma pgoxi mal end 312 to a
distal end, and a lens 314 is rfounted to the optical
fibers at their distal end. Wen the device 200.is
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fi berwiph aperoad P26 5o dwlk thevbrr 230aloennst ddctndditbe slewt prvided by
lge fltﬁxged in a single plane. As shown best in Figure
C, il tion to the central airway passage 215, the
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ext enwschf 2 Mrisaoffset &bimothe 3PEx GA0tiRehe region of the airway tube near
20 location 330 to insure that the patient’s teeth do not contact and damage the
bundle 310 of optical fibers. Although the notch 219 is offset from the apex
near point 330, as the notch 219 progresses down the tube towards the mask
portion, the notch 219 assumes a more central location such that at the distal
end, the lens 314 is centrally aligned with the aperture 256 in the epiglottis

25 elevator bar 250 as shown in Figures 2A and 2D.

Bundle 310 of optical fibers generally contains two sets of fibers. One
set carries light from the proximal end 312 to the lens so as to illuminate the
patient’s anatomy. The other set carries light received by lens 314 back to the
proximal end so as to provide a view of the patient’s anatomy. In the

30 illustrated embodiment, both sets of fibers extend through a single notch 219.

However, it will be appreciated that the airway tube may define two notches



airway tube to the ranp 240. Location 330 is near the
junction of handle 280 and tube 210 and is between

wo bas/opasect i on and the distal end of the tube. PAFEPDBNEEI259
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20 In addition to defining a central aperture for housing the distal end of
bundle 310 and lens 314, the collar 360 also defines a first notch 370 and a
second notch 380. Notches 370 and 380 help protect the lens 314. Lubricant
is often applied to the cuff of an endotracheal tube 195 before the tube is
inserted through an intubating device as shown in Figure 3. It is desirable to

25 prevent this lubricant from falling onto, and obstructing the view provided by,
the lens 314. As an endotracheal tube 195 is inserted through device 200, the
notch 370 collects any lubricant that might be scraped off of the tube 195 and
thereby prevents that lubricant from falling onto the lens 314. Similarly, as an
endotracheal tube 195 is withdrawn through device 200, the notch 380

30 collects any lubricant that might be scraped off of the tube 195 and again

thereby prevents that lubricant from falling onto the lens 314. Since it may



However, it will be appreciated that the airway tube

may define two notchesand each set of fibers nmay be
whowseeB3sm its own notch. In such enbodi nent s, Pe¢TEP2004/009259

not ches can neet at the ranp 240 so that both sets of

fibers and the | ens are housed in a single aperture

extendi ng through the ranp 240.,,As shown best in

Fi gure 2D, device 300 also includes a collar 360. The

collar 360 is, disposed against the distal end of ra )
240 afeMAGRIEREC PREFSHTEHAIVIHRIETY 9aptsngRrapnetlnibe gRd B inser
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therefore desirable to space the | ens 314 away from
the endotracheal tube 195 to insure that the | ens 314
does not contact, and possibly tear, the cuff of the
endotracheal tube 195. Referring back to Figure 2D,
collar 360 insures that the lens 314 is spaced apart
froma line extending from supporting surface 242 by a
di stance D. The di stance D nay be equal to about two
millinmeters. In addition to defining a centra

aperture for housing the distal end of bundle 310 and
| ens 314, the collar 360 also defines a first notch
370 and a second notch 380. Notches 370 and 380 help
protect the lens 314. Lubricant is often applied to
the cuff of an endotracheal tube 195 before the tube
is inserted through an i ntubating device as shown in
Figure 3. It is desirable to prevent this |ubricant
fromfalling onto, and obstructing the view provided
by, the lens 314. As an endotracheal tube 195 is

i nserted through device 200, the notch 370 collects
any lubricant that m ght be scraped off of the tube
195 and



thereby prevents that lubricant fromfalling onto the
lens 314. Simlarly, as an endotracheal tube 195 is
wowdosdzasm t hr ough devi ce 200, the notch 380 ced1/ER1084/009259

any lubricant that m ght be scraped off of the tube

195 and again thereby prevents that |ubricant from
falling onto the lens 314. Since it maysonetines be
necessary to w thdraw one endotracheal tube and then
inser?;é%rl&f)éj]er, it is desirable to protect the |ens

314 f ricant that may be scraped off of an
endotracheal tube as the tube is wthdrawn. The
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20
3. A device according to claim 1 or claim 2, the fibre optic
viewing device including a lens at its distal end, the lens being spaced from
the internal passage to avoid contact between the lens and an endotracheal

tube inserted in the passage.

25
4. A device according to any preceding claim, the mask portion
including a backplate, the backplate defining a ramp, the ramp defining a
supporting surface for supporting an endotracheal tube inserted in the passage.
30 5. A device according to claim 4, the ramp including a passage,

the or each optical fibre extending through the passage.



3. A device according to claiml1l or claim2, the fibre
optic view ng device including a lens at its distal
we@nws/0rdsso | ens being spaced fromthe internal pEEEPS4/009259
to avoid contact between the | ens and an endotracheal
tube inserted in the passage. 4. A device according to
any preceding claim the mask partion including a
backpl ate, the backplate defining a ranp, the ranp
defining a supporting surface for supporting an
endotracheal tube inserted in the passage. 5. A device
accordi ng 60 cl Al davike dcherdireno anycpractdig caipasemprasing means
the or each aogptical fibre extending thr h th
passatfé pEeventinglqase I%?é‘?ﬂﬂ? diomy ap SHQ‘%PCB?@@ g&?ﬁ Wgt%s PAFspee from

conpr | Sit inm%ng__or preventing | oose material froman
endot racheal” tube in the passage from contacting the

I5ens. 7. A device according to claim®6, the preventing

means bei ng adapted.to prevent t.erial, s f .
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h i i .
passing th oughtAt ﬁ"e"‘%?p‘ﬁ’rc?’iﬁil"bg BranypRe é’gﬁai’:\r?l? 8585 fhe proventing

15 means comprising one or more notch disposed between the lens and the

passage.

10. A device according to claim 9, the or each notch being
integrally formed with the backplate.
20

11. A device according to claim 9, the or each notch being defined
by a collar disposed on the backplate, the lens of the fibre optic device passing

through the aperture of the collar.



