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(57) Abstract: Especially during emergencies, there 1s a need for laryngeal mask heads with a ventral respiration chamber (3) that
has a cuff (4) which surrounds the respiration chamber and which can be adjusted in size without having to be mnflated. To meet said
need, the laryngeal mask head comprises non-pneumatic means (6, 7) to adjust the size in the medial-lateral direction and ventral-
dorsal direction (12), which 1s preferably implemented by open, resilient grooves (10, 20) extending in the same direction as the cuff

(4).

(57) Zusammenfassung: Gerade 1m Notfall besteht ein Bedart nach Larynxmaskenkopfe mit emnem ventralen Respirationsraum (3)
mit einem diesen umgebenden Cull (4) der nicht aufgeblasen werden muss und trotzdem eine hohe Gréssenanpassung aufweist.
Hiezu weist der Larynxmaskenkopt nicht pneumatische Mittel (6, 7) zur Grossenanpassung in medialer-lateraler und ventral-dorsaler
Richtung (12) auf. Dies 1st bevorzugterweise durch m Verlaufsrichtung des Cuftt (4) sich erstreckende, offene, federnde Rillen (10,
20) realisiert.




LARYNGEAL MASK HEAD

The present invention relates to a laryngeal mask head having
a cover plate positioned dorsally and a supraglottic tube
connected thereto, the laryngeal mask head having a cuff

surrounding a ventral respiration chamber.

A varilety of laryngeal masks based on different design
principles are known and available on the market. The
majority of all the laryngeal mask heads have a cover plate

that 1s positioned dorsally and 1s connected to a

supraglottic tube. A respiration chamber, which 1s surrounded

by a cuff, is present on the ventral side of the laryngeal
mask head. In the majority of all known laryngeal mask heads,
this cuff is inflatable. Typical examples of such laryngeal
masks in which the laryngeal mask head has a cover plate
positioned dorsally and a ventral respiration chamber,
wherein the respiration chamber 1s surrounded Dby an
inflatable cuff, are disclosed, for example, 1n US Patent
5,878,745, US Patent 2003/0037790 and US Patent 7,040,322.
Laryngeal masks 1n which the laryngeal mask head has a non-
inflatable cuff are much less common. Such laryngeal masks
are usually designed in one pliece by forming the laryngeal

mask head and the supraglottic tube 1n one piliece having

approximately the shape of a handheld showerhead. EP 0 3889272
discloses a laryngeal mask, which may also be designed with
a non-inflatable cuff, 1in which case this cuff has a

peripheral collar facing the ventral direction to 1mprove the

seal. This laryngeal mask or laryngeal mask head 1s
considered to be the most proximate prior art. GB Patent
2,404,863 also discloses a laryngeal mask, wherein the
laryngeal mask and the supraglottic tube are connected to one
another 1in one pilece here. The adjustment 1n the shape of
this laryngeal mask 1s also accomplished here, as 1n the
aforementioned EP 389272, by means of a peripheral collar

having an i1ntegrally molded cuff.
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On the other hand, EP 1875937 discloses a type of laryngeal

mask similar to that 1in the aforementioned GB Patent
2,404,863, wherein the seal here is implemented essentially
by an improved anatomically adjusted shape. Ultimately
reference is also made to EP 1938855, in which a supporting
ring 1s integrally molded on the cuff by means of a thin-

walled elastic connection instead of the peripheral collar.

All the laryngeal masks having non-inflatable cuffs described
here provide only a certain elastic adjustment, which 1s
performed in the ventral-dorsal direction. None of the
aforementioned approaches discloses an adjustability in size
and shape using only non-pneumatic means 1n the lateral-

medial and/or ventral-dorsal directions.

The object of the present invention 1s therefore to create a
laryngeal mask head, which can be manufactured 1n a compact
one-piece design Dby 1injection molding and allows an

adjustment of shape in the lateral-medial direction.

This size adjustment 1s preferably accomplished by the fact
that the non-pneumatic means are open channels, wherein the
channels for medial-lateral size adjustment have a ventral-
dorsal direction of penetration or depth extension, and the

channels that are provided for ventral-dorsal size adjustment

have a medial-lateral direction of penetration or depth

extension.

The resilient effect of the channels 1s obtained through the
choice of materials, on the one hand, and, on the other hand,
by determination of the wall thickness of the side walls of
the channel. However, one 1s limited to certain given factors
wlith respect to the choice of materials and also with respect
to the wall thickness embodiment, and resillently supporting

members, by means of which the

CA 2874914 2019-04-08
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spring force of the channels can be 1influenced, are

proposed accordingly. These members are explained 1in the

additional claims.

Such & laryngeal mask head may of course also be designed

1n one piece with the supraglottic tube connected to it.

A preférred exemplary embodiment of the subject matter of
the invention is illustrated in the drawings and described
on the basis of the accompanvying description with reference

to the accompanying drawlngs, 1n which:

Figure 1 shows a larvngeal mask 1in the overall view

of the cover plate from above, and

F'igure 2 shows the same larvngeal mask 1n a side

view, while

Figure 3 shows a vertical section through the
laryngeal mask head along line A-A as shown

-

in Flgure ..

Figures 4 - 7 show systematic sectlional drawings throcugh
the channel with different means for medlal-

lateral size adjustment, while

Figures 8 — 11 show partial views of channels having

supporting walls of various designs.

Figure 12 shows an enlarged vertical section through a
variant of the laryngeal mask head according
to the invention, having means for medilal-

lateral size adjustment, while

Figure 13 shows another wvariant of the laryngeal mask
head having means for ventral-dorsal size

adjustment 1n a side vliew,
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Figure 14 shows a view from above, and
Figure 15 shows a vertical section along line C-C 1in
Figure 14.
Figure 16 shows another variant, whlich has the same

design  as the empbodiment  according  to
Figures 13 - 15, but in this case 1t has two

parallel grooves in the side view, and

Figure 17 agaln shows a view from above, and

Figure 18 agaln shows a vertical section along line C-

C in Figure 17.

Figure 19 shows the laryngeal mask head having a tube
integrally molded onto it 1n one plece 1n a
verspective diagram of the last wvariant of

the 1nvention.

Figure 20 shows a side view, and

Figure 21 shows a vliew 1n the direction of the cover
plate.

Figures 1 - 3 show a laryngeal mask designed according to

the 1invention. It consists of the tTwoc main components,
namely the laryngeal mask head 1 and the supraglottic tube
2  connected to it. These two parts may either Dbe
manufactured individually or may be manufactured together
in one piece. In the view toward the dorsal side of the
laryngeal mask head 1 shown in Figure 1, the cover plate 39,
which is a one-piece component of the laryngeal mask head
here, followed by the supraglottic tube 2 at the center. A
respiration chamber 3 is situated beneath the cover plate 9
*and rhus in the ventral direction. This respiration chamber

3 is bordered on all sides by a peripheral culf 4. An
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esophageal passage 5 runs 1in the cover plate ¢. This 1s of
course only one optional possibility and 1s not essential
for implementation of the present 1nventl1on. This
esophageal passage 5 enters the laryngeal mask head 1 at
5'. There 1s an open channel, which leads away over the
cuff 4 accordingly. Supports 5' are present at the side of
this channel, reinforcing the cuff in thilis region and thus
preventing kinking of the laryngeal mask head 1 during
insertion. Means 6, whilch serve to permit a medial-lateral
size adjustment, are embedded 1n the cuff 4 running on both
sides of the cover plate 9. Such means for size adjustment
in the medial-lateral direction may 1include peripheral and
orotruding ribs (not shown here), but, as also shown here,
these mezns 6 for medial-lateral and/or dorsal-ventral size
adijustment may also preferably be provided accordingly 1in
the cuff 4 and channels 10 running in their longitudinal
direction. In the exemplary embodiment shown here, these
channels 10 run from the region of insertion of the tube Z
into the laryngeal mask head 1 until emerging in the reglon
in the esophageal passage 5 and continuing beyond the cuffl.
The direction of penetration of the channels 10 1In this
exanmple runs 1in the ventral-dorsal direction. LI the
laryngeal mask heaa 1 1s designed without ah esophageal
passage, then the channel 10 may 1n principle also extend
around the cover plate 9. However, this 135 preferably
avoided, so as not to thereby weaken the tip o0of the

laryngeal mask head 1. Furthermore, no size adjustment 1n

the distal-proximal direction 1s necessary.

The sections of channel running on both sides of the cover
plate 9 have approximately a partially elliptical path
guide. When discussing the channel 10 below with respect to
this embodiment according to Figures 1 - 3, Figure 12 and
Figures 19 - 21, this is also understood to incluce the two
channel sections on the two sides of the cover plate 9.

Both sides of the central axis 14 are alsc mentioned here
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because the larvyngeal mask head 1 has an approximately

symmetrical shape here in the view from above.

These channels 10, as menticned previously, here represent
the means 6 for medial-lateral size adjustment. This
direction 1is represented symbolically wilith the double arrow
12. A double arrow 13 running perpendicular to this arrow
in the longitudinal direction indicates the ventral-dorsal
cdirection, and the means 7 lead 1in this direction to
adsustment in the ventral-dorsal direction. In the example
shown here, these means 7/ consist of a peripheral resilient
sealing lip 15. Such resilient sealing lips for sealing
clastic adjustment in the ventral-dorsal directicn are also

Z
e

already known from the documents cited in the introduction.

The resilient effect of the means 6 can be determined
through the choice of the material, 1.e., the choice of the
plastic used here, but also through the geometric design,
namely the wall thickness of the channel 10. This channel
10 has a bottom 100 and side walls 101. The thickness of
the bottom as well as that of the side walls can of course
be defined 1in almost any way and the softness c¢r hardness
of the resilient effect of the means © 1s designed for
medial—-lateral size adjustment accordingly. Nevertheless,
one 1is not as totally free in the choice of materials
specifically in the medical technical field as one mignt
like and also one 1is of course bound to anatomical
relationships with respect to the geometry. To be able TO
nevertheless adjust the resilient ecffect 1in the lateral-
medial or dorsal-ventral dlirection, various elastic
supporting members 11 are proposed and explained with

reference to Figures 4 — 11.

in the description of the following simplified
representation of the channel, the terms “latera.l” and

“medial” are used according to the position shown here.
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Similar.y, one could speak of dorsal and ventral side walls

1n the case of a channel represented as horizontal.

A first wvariant 1s 1llustrated 1in Figure 4. The channel 10
1s represented purely symbolically 1in cross section. This
U-shaped channel 10 has an elastic supporting member 11, as
mentioned above. This member 11 in the embodiment according
to Filgure 4 consists of a supporting rib 111, which extends
upward at an inclination from the bottom 100 of the channel
10 to one of the side walls 101. Depending on which spring
characteristic one would 1like to thereby create, the
supporting rib 111 1is supported on the side wall 101 that
1s closer to the center, 1.e., sltuated 1n the radial
direction, or on the opposite side wall, which represents
the lateral side wall. If only the lateral side wall 1is
supported, then 1t Dbecomes stiffer accordingly and thus
forms a greater spring pressure 1n the lateral direction,
or Tthe supporting ribs 111 are supported on the medial
side, so that the side wall 1s reinforced while the lateral

side wall may be slightly deformable accordingly.

However, 1t 1s also qgulte ©possible to provide such
supporting ribs 111, 112 on both side walls, as 1llustrated
symbolically in Figure 5. The channel 10 1in particular will
achieve an 1increased stiffness 1n the region of 1ts bottom
100 1n this way, while the upper region, 1.e., the dorsa._

region, of the channel 1s practically unreinforced.

as an elastic supporting member 111 that extends from one
side wall in the direction of the other side wall but does
not completely cross the channel. In order Zfor such a
traversing supporting rib 113 to be appropriate, 1t should
traverse at least 50 §& of the width of the channel. Such a
supporting lobe 113 is integrally molded only on the side

wall bput not on the bottom. The bottom therefore remalns
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flexible. However, one disadvantage toc this approach 1is the
relatively complex production because this presupposes an
injection mold with  appropriate slide valves or a

collapsible core.

Figure 7 shows one apprcach of the same type but 1t uses
suppoerting lobkes 113, which are integrally molded
alternately on one side wall 101 and then on the other side
wall.

The channel 10 1in Figures 4 - 7 1s always represented
symbolically in cross section, but 1in the variants of
embodiments acccerding to Figures 8 - 11, this channel 1s
shown in a view from above, naturally including only a
partial region of the channel. This 1s therefore a view of
the bottom 100 flatly, and the side walls 101 are 1n turn
shown only symbolically with a double line. Ficgure 8 shows
an approach with a supporting wall 114 1llustrated as an
elastic supporting member 11. This supporting wall 114 1s
now integrally molded on the bottom 100 as well as on the
two side walls. In the wvariant according to Figure 8, the
supcorting wall 114 runs perpendicular to the longltudinal
direction of the channel 10 in the corresponding reglion.
Alternatively, Figure 9 shows one approach, 1in which the
supporting walls 15 are now shown disposed at an
inclination to this longitudinal direction. However, these
supporting walls 115 are of course integrally molded on

both the side walls 101 and the bottom 100.

Such supporting walls naturally need not always run 1in a
straight line. For example, Figure 10 shows a wvariant
illustrating the curve of the supporting walls 116.
Alternatively, these supporting walls may also nave an oS-
shape, as shown in Figure 11, while the supporting walls
that run in a straight line practically result in a greater
stiffness of the side walls 101 of the channel 10 because

these supporting walls undergo a change in shape only after
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can be deformed further. This problem does not occur with

Che supporting walls 1le and 117, which have a curvature.

whole, this also results 1in relative displacements between
the side walls 101 of the channel 10 on insertion of the
laryngeal mask. This can lead to certain blockages in
unfavorable cases, which allow a spring movement only under
difficult conditions. these problems are not encountered in
the choice of the S-shaped curved supporting walls, such as

the supporting walls 117.

Although not shown here, 1nstead of only one channel 10, it

1s of <course also possible to have two or more such

plate 1n the cuff 4. In such an approach, the channels
would then be designed of different lengths. The channels
would tThen be made shorter when closer to the central axis
14 1n the medial direction, while the varallel channels 10
disposed Zfarther toward the outside 1in the lateral
direction would be designed longer. This would result in a
greater stiffness 1in the region close to the respiration
chamber, while the flexibility would be 1increased further

toward the outside 1n the lateral direction.

The embodiment according to Figure 12 corresponds
essentially to the embodiment according to Figures 1 - 3.
In this enlarged vertical section through the laryngeal
mask head 1, one can see at the top the cover plate 9 and
Che esophageal passage 5 running beneath 1t. The cuff 4

runs around the cover plate 9. In contrast with the

channel 10 as the means for medieal-lateral size adjustment,
but there are two channels, which are disposed so they are
aligned one above the other and have a common bottom 100.

However, there is not Jjust one channel 10 here penetrating
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from the dorsal direction, but- there 1s alsoc a channel 10
penetrating from the ventral side here. Since these two
channels 10 are positioned so they are aligned one above
the other, they therefore have a common connecting wall
region as the Dbottom 100. The connecting wall 118
preferably does not run exactly medially-_aterally Dbut
instead is at a slight inclinaticon in order to facilitate

the deformaticon with a pressure acting medially-laterally.

The cuff 4 1is therefore divided 1into two parts on the
ventral contacting side, forming a seal. Thils two-part
design 1s especially advantageous because 1t results 1n
practically two sealing surfaces and a higher specific
pressure can be achieved at the sealing edges thanks to the
smaller contact surfaces, so that an 1ncreased sealing

effect 1s i1mplemented.

Although all the previous embodiments have 1llustrated
approaches having means o for medial-lateral size
adjustment, the following figures 1llustrate approaches
having means 7 for ventral-dorsal size adjustment. These
means 7 are 1in turn implemented here as channels, but these
channels having a lateral-medial direction of penetration
into the cuff are labeled as 20. These channels 20 having
the lateral-medial direction of penetration produce a
ventral-dorsal size adjustment. This agaln shows the
laryngeal mask head 1 with the supraglottic tube 2
integrally molded thereon. This tube has the ventral
respiration chamber 3 and the esophageal passage 5 Dbeneath
the cover plate 9, as shown in Figure 15. The channel 20
runs in a horseshoe shape in the cuff 4. The channel 20 1s
not drawn through only in the region of the tip 1'. This 1s
pcssible per se but 1s preferably omitted, to thereby
preserve a greater strength of the tip 1', which thus

ensures that this tip 1' will not encourage a kinking

affect.
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In the embodiment according to Figures 16 - 17, two
channels 20 run parallel to one another. Otherwise <this
approach 1s 1identical to the variant according to Figures
13 - 15. Therefore, the elements +that remain the same will
not pe described agalin here. As already mentioned above,
the plurality of sealing edges result in a higher specific

pressure and thus an increased tightness.

Finally, a combined approach 1is shown in the embodiment
according to FPFigures 19 to 21. The perspective view
according to Figure 19 shows only a partial channel having
a depth of penetration running in the lateral-medial
direction. This channel 20 is provided only in the region
of insertion of the supraglottic tube 2 into the laryngeal
mask head 1. In view of the 1increased concentration of
material here, this region would otherwise be relatively
sti1ff. In size, path and configuration, the channels 10
correspond to the variant already described with reference
to Figures 1 - 3. Again in these combined embodiments, it
1s qulte concelvable that, here again, a plurality of
channels 10 running parallel to one another and/or channel

sections 20 running parallel to one another may also be

present here.

Thanks to the multiplicity of possible variants, which may
CcL course also Pbe provided with the corresponding
suppcrting ribs, supporting lobes or stralght or curved
supporting walls, this vields a vwvariety of ©possible
combinations, which make it possible in practical terms to
achieve any desired spring characteristics of the cuff.
Manufacturers are given an opportunity to offer a variety
of embodiments on the market with relatively minor changes
1n  shape  through the choice of the corresponding
combination and/or design of the laryngeal mask head with
one or more channels 10, with a ventral-dorsal direction of
penetration or one or more channels 20 running parallel to

one another with a lateral-medial direction of penetration.



-l

=
—

-

-l & O O U W N

QO

11
12
13
14
12
20
100
101
111
112
113
114
115
116
117
118

CA 02874914 2014-11-277

REFERENCE LIST

laryngeal mask head

tip of the laryngeal mask head
supraglottic tube

ventral respiration chamber
surrounding cutf

csophageal pvassage

lateral support

means for medial-lateral size acdjustment

means for ventral-dorsal size adjustment

peripheral sealing lip

cover plate

channel with ventral-dorsal direction of penetration
elastic supporting members

lateral-medial direction

ventral-dorsal direction

central axis

ventral-dorsal elastic peripheral sealing lip
channel with lateral-medial direction of penetration
pbottom of tne channel

side wall of the channel

supporting rib on one side

supporting rib on both sides

supporting lobe

supporting wall, straight

supporting wall, inclined

supperting wall, curved

supporting wall, S-shaped

connecting wall
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PATENT CLAIMS

1. A laryngeal mask head made of plastic with a dorsal
cover plate and a supraglottic tube connected
thereto, the laryngeal mask head having a cuff
which surrounds a ventral respiration chamber and
has non-pneumatic means for flexible slze
adjustment in at least one of the medial-lateral
and dorsal-ventral direction,

wherein

the non-pneumatic means are open grooves, wherein

the grooves for medial-lateral size adjustment have
a ventral-dorsal penetration direction or depth and
the grooves for ventral-dorsal size adjustment have
a medial-lateral penetration direction or depth,
wherein the grooves for size adjustment are arranged
in the cuff on both sides of the centre axis of the
laryngeal mask head and extend 1in the contour

direction of the cuff.

2. The laryngeal mask head according to Claim 1,
whereln
in each groove there 1s formed at least one element
which at least partially crosses the groove and

resiliently supports the side walls thereof.

3. The laryngeal mask head according to Claim 2,
whereiln
the resiliently supporting elements are supporting

ribs which extend upwards from a bottom of the

groove towards a side wall 1n an 1inclined manner

towards an opening.

4, The laryngeal mask head according to Claim 3,

whereln

CA 2874914 2019-04-08
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in an alternating manner, one supporting rib

extends upwards towards the lateral or ventral side

wall of the groove and then one supporting rib
extends upwards towards the medial or dorsal side

wall of the groove, in an inclined manner towards

the opening.

5. The laryngeal mask head according to Claim 2,

whereln

the elements are a supporting lobe which crosses at
least 50% to 99% of the groove from one side wall

towards the opposite side wall.

0. The laryngeal mask head according to Claim 5,

wherein
the supporting lobes are formed alternately on one

side wall and on the other side wall.

7. The laryngeal mask head according to Claim Z,
wherein
the elements which resiliently support the side
walls are supporting walls which are formed on both

side walls and on a bottom of the groove.

8 . The laryngeal mask head according to Claim 7,

wherein
the supporting walls are straight or curved, and
run the groove ©perpendicularly and/or 1n an

inclined manner to the longitudinal direction of

Sallie .

9. The laryngeal mask head according to claim 8,
wherein

the supporting walls are S-shaped.

10. The laryngéal mask head according to claim 8 or 9,

wherein

CA 2874914 2019-04-08
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12.

13.

14,

15.

lo.

_15_

the supporting walls run the groove perpendicularly

to the longitudinal direction of same.

The laryngeal mask head according to any one of
claims 8 to 10,

wherein

the supporting“walls run the groove in an inclined

manner to the longitudinal direction of same.

The laryngeal mask head according to Claim 7/,
wherein

the supporting walls cross the groove at different
inclinations to the longitudinal direction of the

groove.

The laryngeal mask head according to Claim 2,
whereln

the thickness of the side walls of the groove and
of the resiliently supporting elements can be

selected to achieve a spring force.

The laryngeal mask head according to Claim 1,
wherein
two or more parallel grooves are formed on both

sides of the centre axis of the laryngeal mask head.

The laryngeal mask head according to Claim 1,
wherein

at least two grooves which penetrate the cuff 1in
alignment one above the other i1n the ventral-dorsal

direction are made 1in the cuff.

The laryngeal mask head according to Claim 1,
wherein
the grooves with a substantially medial-lateral

penetration direction run 1n a horseshoe shape in

CA 2874914 2019-04-08
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the extension direction of the cuff, and a tip of

the cuff 1s free of grooves.

17. The laryngeal mask head according to Claim 1,

whereiln

in the region 1n which the tube crosses the cuff
there 1s at least one groove for ventral-dorsal
size adjustment, and wherein at least one groove
for ventral-dorsal size adjustment runs 1n the

cuff on both sides of the cover plate.
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