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(57) ABSTRACT 

Aheadband for use in Supporting a breathing mask on a user's 
face comprises a flexible band body that is provided with 
upper and lower band portions. At least some portions of the 
band body are made of a foamed plastic material. The head 
band may be provided with a Supporting structure made of a 
material in which at least Some portions of the Supporting 
structure can be individually adjusted to the shape of the back 
of the user's head. A method for producing the headband and 
the Supporting structure include injecting a plastic material 
into a first molding tool space to form a stiffening layer, 
Subsequently, injectingapore-forming plastic material into a 
second molding tool space Such that the pore-forming plastic 
material at least partially covers the stiffening layer to form a 
cushion layer. 
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METHOD OF PRODUCING HEADGEAR 
STRUCTURE FOR A BREATHING MASK 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a division of U.S. application Ser. 
No. 13/367,798, filed Feb. 7, 2012, which is a continuation of 
U.S. application Ser. No. 10/578.864, filed Jun. 22, 2006, 
which is the US national phase of international application 
PCT/EP2004/012811 filed 11 Nov. 2004, which designated 
the U.S. and claims priority to DE 10352 608.0 filed 11 Nov. 
2003, and DE 10352 607.2 filed 11 Nov. 2003, each of which 
is hereby incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

0002 The present invention relates to a headband means 
for applying a breathing mask in a user's facial area. Further 
more, the present invention also relates to a method for pro 
ducing a headband means of this kind. The present invention 
moreover relates to an application means for a breathing mask 
comprising a headband. 

BACKGROUND 

0003) Breathing masks are used particularly in the medical 
and therapeutical sectors for treating sleep-related respiratory 
disorders. Breathing masks of this kind make it possible to 
Supply a user with a breathable gas, in particular filtered 
ambient air, on a pressure level which lies above the ambient 
pressure. This respiratory gas Supply, which is carried out at 
an increased pressure, makes it possible to achieve a pneu 
matic splinting in the area of the upper respiratory passages in 
order to thus prevent possible obstructions in the area of these 
respiratory passages. The breathing masks which are used in 
Such a manner for treating sleep-related respiratory disorders 
are worn by the user during the entire rest and sleep periods. 
These breathing masks are normally fixed to the head of the 
user by means of a headband arrangement. These headband 
arrangements can comprise an upper headband portion as 
well as a lower headband portion, wherein the upper head 
band portion exerts corresponding holding forces on a fore 
head supporting means of the breathing mask. The breathing 
mask can be forced by the lowerheadband portion against the 
area Surrounding the nose, the nose bridge area as well as the 
area of the upper lip. 

SUMMARY 

0004. It is the object of the present invention to provide a 
headband means which can be produced advantageously in 
view of production engineering and which stands out due to a 
high wearing and using comfort. 
0005. In accordance with a first attempt, this object is 
achieved with a headband means for applying a breathing 
mask to a user and comprising a flexible band body having 
upper and lower band portions for transmitting the mask 
holding forces required for applying the breathing mask, 
wherein at least portions of the band body are made of a 
foamed plastic material. 
0006. It is thus advantageously possible to produce ahead 
band means which stands out due to its cushioning character 
istics without considerable cutting losses as a mass-produced 
article. 
0007. In accordance with a particularly preferred embodi 
ment of the present invention, the plastic material that is 
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intended for forming the band body is molded to become the 
band body by injecting the plastic material into a correspond 
ing mold space. The band body is advantageously configured 
Such that it has a skin in the area of its outer Surfaces. This skin 
effect can be achieved by providing the corresponding inner 
space of the mold with a coating. The coating can be made, in 
particular, in a powder coating process or by inserting films. 
0008. In accordance with a particularly preferred embodi 
ment of the present invention, the band body is provided with 
a tensile stiff insert. This tensile stiff insert is preferably made 
ofathermoplastic material, in particulara nylon or polyamide 
material. At least portions of the insert included in the band 
body can be configured such that in portions it forms a dimen 
sionally stable insert. The cushioning properties, in particular 
the cushion thickness of the band body can vary such that 
particularly in band Zones with increased contact pressure the 
cushion is thicker. 
0009. In accordance with a particularly preferred embodi 
ment of the present invention, the band body comprises clo 
Sure means for coupling a band strap or bracket portion or 
mask fixing elements in an adjustable manner. It is thus pos 
sible to adjust the mask contact pressure precisely by means 
of the headband means. The closure means preferably have a 
locking structure that is formed integrally with the headband 
means. The locking structure can be configured Such that a 
locking effect can be achieved on the basis of a force and/or a 
form-fit coupling with a corresponding counter structure. It is 
possible to configure the locking structure Such that it is 
formed in particular integrally with the insert that receives 
tensile forces or is tensile proof. The tensile proof insert can 
be configured such that it exhibits a specific bending behav 
ior. This specific bending behavior can be achieved in par 
ticular by forming recesses in the tensile proof insert as well 
as by adjusting the thickness of the tensile proof insert. 
0010. In accordance with a particularly preferred embodi 
ment of the present invention, the closure means comprise a 
slide means which can be locked on the headband means in 
different closing positions. The slide means can comprise a 
locking mechanism for locking the slide means on the locking 
Structure. 

0011. In accordance with a further aspect of the present 
invention, the above-mentioned object is also achieved by a 
process for producing a headband means in which, within the 
Scope of a first plastic injection step for forming a tensile stiff 
insert, a corresponding plastic material is injected into a 
molding tool space configured so as to form the insert, and 
within the scope of a Subsequent plastic injection step, a 
pore-forming plastic material is injected in an enlarged mold 
space in Such a manner that the pore-forming material covers 
the tensileproof insert at least partially so as to form a cushion 
portion. 
0012. The present invention moreover relates to an appli 
cation device for a breathing mask, in particular for breathing 
masks for treating sleep-related respiratory disorders. 
0013. In this regard, it is the object of the present invention 
to provide an application device for a breathing mask which 
allows a reliable fixing of a breathing mask and which stands 
out due to a high using comfort. 
0014. In accordance with the present invention, this object 

is achieved with an application device for a breathing mask 
comprising a headband means which extends in the applica 
tion position around the back of a user's head, wherein the 
headband means comprises a Supporting structure, and this 
Supporting structure is made of a material which can at least 
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once be brought temporally in a state in which the headband 
arrangement is at least in portions individually adaptable to 
the shape of the back of the user's head. 
0015. It is thus advantageously possible to provide ahead 
band arrangement which guarantees that the course of the 
headband portions which extend towards the breathing mask 
is advantageously adapted to the individual shape of the mask 
user's head. Furthermore, it is also particularly advanta 
geously possible to introduce the tensile forces applied via the 
headband portions under a low Surface pressure into the area 
of the back of the mask user's head. 
0016. The headband arrangement is preferably configured 
Such that the Supporting structure rests on the back of the 
user's head at the height of the ear or in the area of the end of 
the cervical vertebra. 
0017. In accordance with a particularly preferred embodi 
ment of the present invention, the Supporting structure is 
made of a material which is plastically deformable after hav 
ing been heated to a temperature of preferably at least 30°C. 
The Supporting structure can be heated, e.g., in a water bath or 
by means of hot air. 
0018. The supporting structure is preferably made of a 
plastic material, in particular a thermoplastic material. The 
Supporting structure can be configured so as to form a stiff 
ening layer which, in the not yet completely cured State, can, 
e.g., be adapted to the curvature of the back of the user's head. 
The Supporting structure can comprise a cushion on the side 
which faces a user in the application position. This cushion 
can be formed of a foamed and/or nonwoven material. 
0019. In particular in case the supporting structure is con 
figured as a curved plate element, the Supporting structure has 
preferably openings. This increases the Supporting struc 
ture's permeability to vapor and avoids an excess moistening 
of the headband means. It is possible to configure the Sup 
porting structure such that it is releasably coupled with the 
headband means. It is thus advantageously possible to sepa 
rate the headband means from the Supporting structure and to 
clean the headband means separately. 
0020. In accordance with a particularly preferred embodi 
ment of the present invention, the Supporting structure is 
configured so as to comprise arm portions which extend from 
a main Supporting Surface portion along the headband por 
tions. 
0021. The supporting structure can be configured such that 

it comprises a lower edge portion having two lower legs 
which extend in the application position towards the cheek 
bone and/or in an area lying below the corresponding earlobe 
in order to guide lower band portions of the headband 
arrangement. It is thus advantageously possible to adjust the 
course of the lower headband portions across the cheek area 
of the user advantageously to the individual head shape. 
0022. In accordance with a further aspect of the present 
invention, the Supporting structure is preferably configured 
Such that it comprises an upper edgeportion having two upper 
legs which extend from a starting Zone in the neck area in a 
direction across the ear region. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023. Further details and features of the present invention 
can be taken from the following description in combination 
with the drawings in which: 
0024 FIG. 1a is a side view of a user with a breathing 
mask that is applied by means of the headband means accord 
ing to the present invention; 
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0025 FIG.1b is a sketch for explaining aheadband means 
according to the present invention; 
0026 FIG. 2 is a cross-sectional view of a band body 
without tensile stiff insert: 
0027 FIG. 3 is a cross-sectional view of a band body for 
explaining a variant with a tensile stiff insert; 
0028 FIG. 4 is a sketch for explaining a locking portion 
that is formed on a headband according to the present inven 
tion; 
0029 FIG. 5a is a side view for explaining the cross 
sectional profile of a band body with a locking means formed 
integrally therewith: 
0030 FIG. 5b is a slide means assigned to the structure 
according to FIG.5a, 
0031 FIG. 6a is a further cross-sectional variant of aband 
body with a tensile stiff insert formed therein as well as 
locking means formed integrally with the tensile proof insert: 
0032 FIG. 6b is a sketch for explaining a slide means 
assigned to the locking means according to FIG. 6a, 
0033 FIG. 7 is a perspective sketch for explaining further 
details of a headband for a breathing mask, wherein the head 
band is formed of a foamed material and comprises a tensile 
stiff insert and a locking means formed integrally therewith: 
0034 FIG. 8 is a sketch for further describing the function 
of the headband means according to FIG. 7: 
0035 FIG. 9 is a side view of a breathing mask user with 
a breathing mask that is applied to the user by means of a 
headband arrangement; 
0036 FIG. 10 is a view of the area of the back of the mask 
user's head for explaining a preferred shape of the headband 
arrangement in this area; 
0037 FIG. 11 is a sketch for explaining the configuration 
of an application device according to the present invention, 
which is separate from the breathing mask arrangement; 
0038 FIG. 12 is a sketch for explaining a preferred cross 
sectional shape of the application device in the area of the 
Supporting structure. 

DETAILED DESCRIPTION OF ILLUSTRATED 
EXAMPLES 

0039. The breathing mask user shown in FIG. 1 wears a 
breathing mask 2 that is applied nasally by means of a head 
band means 1 according to the present invention. The breath 
ing mask 2 is fixed by means of lower headband portions 3 
and upper headband portions 4. The headband means 1 is 
made of a foamed plastic material by injecting the latter into 
a corresponding mold space portion within the scope of a 
plastic injection step. 
0040. The headband means 1 comprises locking means 5, 
6 for attaching fixing means 7, 8 in an adjustable manner to 
the respective headband portion 3, 4. The fixing means 7, 8 
have respective bracket or strap portions 7a, 8a, wherein 
further band portions 11, 12 extending towards the breathing 
mask 2 are passed through these bracket or strap portions 7a, 
8a. 

0041. The headband means 1 is configured such that the 
lower headband portion 3 extends from the neck area, below 
the ears across the cheek area towards the breathing mask. 
The upper headband portion 4 extends from the area of the 
upper back of the head to the forehead area of the mask user. 
The lower headband portion 3 and the upper headband por 
tion 4 provide the holding forces required for applying the 
breathing mask 2. 
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0042. The lower headband portion 3 essentially deter 
mines the contact pressure between the breathing mask 2 and 
the area surrounding the nose of the mask user. The tensile 
force prevailing in the upper headband portion 4 essentially 
determines the contact pressure between a forehead Support 
ing means 14 and the forehead of the mask user. 
0043 FIG. 1b schematically shows a headband means 1 
that is spread out in a plane. This headband means comprises 
the upper headband portions 4 as well as the aforementioned 
lower headband portions 3. The headband means 1 is made of 
a foamed material and comprises a tensile proof insert. In the 
area B that is marked by dot-dash lines, the tensile stiff or 
tensile proof insert is configured such that it has a particularly 
high torsion stiffness around an axis extending essentially 
perpendicularly with respect to the Supporting area. It is thus 
possible to bend the band in the area of the lower headband 
portions 3 or to realize an offset in this area so that the lower 
headband portions 3 can be advantageously passed below the 
ear area of the user towards his/her cheek area. As indicated, 
the headband means 1 is provided with locking structures 5, 6 
which are formed integrally therewith and will be discussed 
below in more detail. 
0044 FIG. 2 shows an embodiment of the headband 
means according to the present invention which is entirely 
made of a pore-forming plastic material. 
0045 FIG. 3 shows a cross-sectional sketch Q/Q for 
explaining a variant of the band body comprising a tensile 
stiff insert E. The tensilestiff insert is made of a thermoplastic 
material, for example nylon or polyamide. The tensile stiff 
insert E is embedded in a foammaterial M. The foam material 
M is injection molded to the tensile proof insert E. 
0046 FIG. 4 shows asketch for explaining a locking struc 
ture 16 which is formed integrally with the tensile stiff or 
proof insert E in accordance with a particularly preferred 
embodiment of the present invention. The locking structure 
16 is realized as a transversely interlocked web portion and 
can have, in particular, the cross section shown in FIG. 5a. 
The web body of the locking structure 16 is configured so as 
to form a guide means for a slide element. The locking posi 
tion of the slide element on the web means is adjustable. 
0047 FIG. 5b schematically shows a possible variant of 
the slide element to be placed on the web means according to 
FIG.5a or according to FIG. 4. The slide element comprises 
a locking mechanism 17 (not shown in detail) which can be 
selectively engaged with the locking structure 16. The slide 
element comprises a bracket or strap portion 18 for receiving 
a band portion 11, 12, as shown in FIG. 1a. 
0.048 FIG. 6a shows a further cross-sectional variant of a 
headband means according to the present invention in the area 
of the locking means. Here too, the headband body comprises 
a cushion layer M made of a foamed material as well as a 
tensile proof insert E embedded therein. Here too, the tensile 
proofinsert E forms part of a locking means which is received 
in the band body in an almost Sunk-in manner, in contrast to 
the variant according to FIG. 5a. A slide element can be 
inserted into the web means that is sunk-in in the band body, 
wherein the slide means can be attached in an adjustable 
manner to the corresponding guiding mechanism by means of 
a locking mechanism that is also not shown in detail. 
0049 FIG.7 shows a headband variant comprising a cush 
ion body M which is made of a foamed material and in which 
a tensile proof or stiff layer E is embedded. The tensile proof 
layer E comprises a locking means 16 which forms a guiding 
web having locking teeth 20. A slide element 21 is arranged 
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on this guiding web. The slide element 21 can be moved in the 
directions shown by the arrow P by applying a pushbutton 22 
which causes unlocking of the locking mechanism that is not 
shown in detail. The slide element 21 has a bracket or strap 
portion 18 through which a band portion 11, 12 of the head 
band means can be passed. The band portion 11, 12 is pro 
vided with a hook and loop fastener 24 for roughly and 
preliminarily adjusting the effective lengths of the corre 
sponding headband portions 3, 4. 
0050 Alternatively to the shown attachment of the head 
band portion 11, 12 to the bracket portion 18, it is also pos 
sible to couple the slide element 21, as schematically shown 
in FIG. 18, with a breathing mask 2, namely in that the bracket 
portion 18 is embedded in a firmly sewn band bracket 25 and 
the attachment to the breathing mask 2 is realized by a band 
bracket 27 passed through a mounting bracket 26 of the 
breathing mask 2, wherein the band bracket 27 is realized by 
a hook and loop fastener 28 in a detachable manner. The slide 
element 21 can be moved along the locking means 16. The 
locking means 16 can also be realized by a web means that is 
sunk-in in the band body (FIG. 6a). 
0051 FIG. 9 shows a breathing mask user to which a 
further breathing mask arrangement 101 is fixed by means of 
an application device 102 which, in the present embodiment, 
is realized as a headband arrangement. The breathing mask 
arrangement 101 comprises a mask base body 103 which 
rests on the nose area of the user and is sealed by a sealing lip 
105. The mask base body 103 is fixed to the user by means of 
a frame structure and a forehead supporting means 106 
coupled thereto. The respiratory gas can be supplied to the 
interior of the mask, which is defined by the mask base body 
103, via the connection means 107 that is only shown sche 
matically. 
0.052 The application device 102 comprises an upper 
headband portion 108 which extends from the area of the back 
of the head H in the area of the forehead supporting means 
106. Furthermore, the application device also comprises a 
lower headband portion 109 which extends from the neck 
area of the user across his/her cheekbones in the area of the 
mask base body 103. In this embodiment, the corresponding 
headband portion 108, 109 is coupled with the breathing 
mask arrangement 101 by means of hook and loop fastener 
structures which will be described in the following in con 
nection with FIG. 11. The application device is provided with 
a Supporting structure S which, in the present embodiment, is 
formed by a dimensionally stable plate material. The dimen 
sionally stable plate material is made of a material which is 
plastically deformable under specific conditions and can thus 
be adapted to the individual shape of the back of the user's 
head. In this embodiment, the adaptability is achieved in that 
the material intended for forming the Supporting structure is a 
thermo-deformable plastic material. The material properties 
of this plastic material are adjusted Such that this material is 
plastically deformable at temperatures in the range starting 
from about 50° C. By using the supporting structure that is 
adapted to the individual shape of the back of the head in 
accordance with the present invention, it becomes possible to 
apply the holding forces required for applying the breathing 
mask arrangement 101 in a manner which is advantageous in 
view of physiology. By adapting the Supporting structure S to 
the individual shape of the user's head, it is in particular 
possible to determine the course of the lower headband 
arrangement 109 advantageously and, furthermore, achieve a 
high resistance against slipping and twisting. 
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0053 FIG. 10 is a rear view of the application device 
described above. It is evident from this view that the upper 
headband portion 8 is passed across the area of the back of the 
user's head. The portion 8a of the upper headband portion 
which bridges the area of the back of the head is coupled with 
the lower band arrangement of the application device 102. 
which extends in the area of the back of the user's head, by 
means of a vertical web 9 as well as by means of diagonal 
webs 110, 111. The headband means comprises said support 
ing structure S in the area of the back of the patient’s head. 
This Supporting structure S is adapted to the individual shape 
of the back of the user's head. The supporting structure S has 
openings for achieving an increased permeability to vapor. 
0054. It is evident from FIG. 11 that the supporting struc 
ture S comprises a lower edge portion UR having leg portions 
S1, S2 which are arranged so as to guide the correspondingly 
assigned band portion 109 in such a manner that this band 
portion extends in an advantageous manner across the cheek 
area of the mask user. In this embodiment, the Supporting 
structure comprises two further leg portions S3, S4 for guid 
ing the upper band portions 108 of the headband means. 
0055. The headband portions 108, 109 are provided with 
hook and loop fasteners 112,113 for detachably coupling the 
headband portions 8, 9 with corresponding bracket or strap 
portions of the breathing mask arrangement 101. 
0056 FIG. 12 is a simplified cross-sectional sketch show 
ing a preferred embodiment of the application device in the 
area of the Supporting structure S. The Supporting structure S 
is provided with a cushion body PK. In this embodiment, the 
cushion body PK is formed of a foamed material which is 
embedded in a textile layer TL. The textile layer TL can be 
configured so as to provide a coupling Surface 114 which 
makes it possible to couple the thus configured, cushioned 
Supporting structure means detachably to the headband 
means 108, 109 by means of a hook and loop fastener. The 
Supporting structure S has openings D for increasing its per 
meability to vapor. 
0057 The invention is not restricted to the embodiments 
described above. Alternatively to realizing the Supporting 
structure S by a thermo-deformable material, it is also pos 
sible to make the Supporting structure of a material which can 
be adapted to the shape of the back of the user's head in a 
different manner and which maintains this individual shape in 
a sufficiently dimensionally stable manner. In particular, this 
can be achieved by using curing materials, e.g. resins. The 
Supporting structure S can be pre-shaped in Such a manner 
that it has a curvature which takes into account the most 
probable shape of the back of the head, so that a further 
adaptation is possibly not required. 
0058. The concept of using a temporarily plastifiable 
dimensionally stable structure can be used advantageously in 
combination with the concept of forming the band body by 
foam injection molding, wherein the latter concept is also in 
accordance with the present invention. In particular, it is 
possible to make the tensile proof structures, which are men 
tioned in view of the foam injection molding concept, at least 
in the area of the back of the head of a material which is 
temporarily plastifiable, e.g. under the influence of heat, or 
which is at least sufficiently moldable. 
What is claimed is: 
1. A method for producing aheadgear structure for use with 

a breathing mask, comprising: 
injecting a plastic material into a first molding tool space to 

form a stiffening layer; 
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Subsequently, injecting a pore-forming plastic material 
into a second molding tool space Such that the pore 
forming plastic material at least partially covers the stiff 
ening layer to form a cushion layer. 

2. The method of claim 1, wherein the headgear structure is 
aheadband configured to be attached to the breathing mask to 
Support the breathing mask on a patient’s face. 

3. The method of claim 1, wherein a first portion of the 
headband has highertorsion stiffness than a second portion of 
the headband. 

4. The method of claim 1, wherein the stiffening layer 
comprises nylon or polyamide. 

5. The method of claim 1, wherein the headgear structure is 
a Supporting structure configured to be attached to a headband 
to facilitate the headband in Supporting the breathing mask on 
a user's face. 

6. The method of claim 5, wherein the cushion layer is 
located on an inner side of the Supporting structure and 
adapted to face the user in an application position. 

7. The method of claim 6, wherein the supporting structure 
further comprises a coupling Surface including an attachment 
structure configured to releasably couple the Supporting 
structure with the headband Such that the Supporting structure 
is configured to be removably attachable to the headband. 

8. The method of claim 7, wherein the supporting structure 
has a layered arrangement and the cushion layer is positioned 
between the stiffening layer and the coupling Surface. 

9. The method of claim 8, wherein the supporting structure 
is configured to be located at a back of the user's head. 

10. The method of claim 8, wherein the supporting struc 
ture is configured to be located at a height of the user's ear or 
in an area of an end of the user's cervical vertebra. 

11. The method of claim 8, wherein the supporting struc 
ture is adaptable to a shape of a user's head and which main 
tains the shape in a Sufficiently dimensionally stable manner. 

12. The method of claim 8, wherein the stiffening layer 
comprises a thermo-deformable material. 

13. The method of claim 12, further comprising deforming 
the stiffening layer in accordance with the shape of an indi 
vidual user's head. 

14. The method of claim 13, further comprising heating the 
stiffening layer to deform the stiffening layer. 

15. The method of claim 14, further comprising heating the 
stiffening layer to a temperature of at least 30° C. 

16. The method of claim 15, further comprising heating the 
stiffening layer to a temperature of at least 50° C. 

17. The method of claim 12, wherein the stiffening layer is 
at least partially pre-shaped in accordance with an estimated 
shape of a back of the user's head. 

18. The method of claim 8, wherein the cushion layer at 
least partially comprises a foamed and/or nonwoven material. 

19. The method of claim 8, wherein the cushion layer is at 
least partially embedded in a textile layer. 

20. The method of claim 19, wherein the textile layer is 
configured so as to at least partially provide the coupling 
Surface. 

21. The method of claim 8, wherein the coupling of the 
Supporting structure to the headband comprises a hook and 
loop fastener. 

22. The method of claim 8, wherein the stiffening layer 
comprises at least one opening. 

23. The method of claim 8, wherein the supporting struc 
ture is configured as a curved plate element. 
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24. The method of claim 8, wherein the supporting struc 
ture comprises lower leg portions to guide respective lower 
band portions of the headband. 

25. The method of claim 8, wherein the supporting struc 
ture comprises upper leg portions to guide respective upper 
band portions of the headband. 

26. The method of claim 8, wherein the supporting struc 
ture is adapted to at least partially determine a course of the 
headband so as to increase the resistance of the headband 
against Slipping and/or twisting. 

27. The method of claim 8, wherein the cushion layer is 
attached to both the stiffening layer and the coupling Surface 
Such that the cushion layer, the stiffening layer and the cou 
pling Surface are together removably attachable to the head 
band. 

28. The method of claim 7, wherein the cushion layer is 
attached to both the stiffening layer and the coupling Surface 
Such that the cushion layer, the stiffening layer and the cou 
pling Surface are together removably attachable to the head 
band. 
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