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(57) Abstract: A nasal filter (1) comprising a frame (2) with a right and a left frame portion (2a, 2b) dimensioned for placement in -
side a left and right nostril, respective, and optionally connected via a U-shaped bridge (4). Each frame portion (2a, 2b) comprises an
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Nasal Filter

FIELD OF THE INVENTION

The present invention relates to nasal filters of the type with a frame onto which a
filter is attached, for example a planar filter. Especially, it relates to a nasal filter com-
prising a frame with a right and a left frame portion dimensioned for placement inside

a right and left nostril, for example connected via a U-shaped bridge.
BACKGROUND OF THE INVENTION

Filtering of inhaled air is one of the primary functions of the human anterior nasal
cavity and upper respiratory tract. The natural filtration mechanism functions as a
safeguard against particles being deposited in the lower airways or ultimately in the

bronchi.

However, the natural filtration of particles, where especially particles above 10 mi-
crons are deposited on the nasal mucosa membrane, can for some individuals be an
extreme nuisance, as they develop allergic responses against these particles. In order
to protect humans against unwanted particles while breathing, a variety of filters have

been developed, a selection of which is described in the following.

For terminology reasons, it should be noted that the vertical central wall of the nose
between the left and right nostril is typically called the medial wall or septum of the
nose and ends at the low end of the nose, which is called the columella. The nostrils
are largely delimited by the septum and the lateral parts, which are the outer wings of
the nostrils, bending from the edge of the septum at the tip of the nose to the back
edge of the septum near the head skeleton. The forward direction towards the tip of
the nose is termed anterior and the back of the nose towards the skull is termed poste-

rior.

Personal air filtering devices can be divided into two main categories: facial masks

that cover both mouth and nose and nasal filters that solely cover the nose. Nasal fil-
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ters can be sub-divided into externally placed nasal filters and internally placed nasal

filters.

Many nasal filters have one filter unit for each nostril, the filter units being connected
via a U-formed, flexible bridge that clips around the columella of the nose and holds
the filter units in place inside the nostrils. The filter units are often elongate with a
longitudinal direction and a transverse direction; when inserted into the nose, the lon-
gitudinal direction of the filter extends from the anterior part of the nostril at the tip of
the nose to the posterior part of the nostril near the skull, and the transverse direction

extends from the septum of the nose to the lateral part of the nose.

Existing internally placed nasal filters can be categorized broadly into cone-like de-
vices and flat filter devices. The advantages of the former are argued to be flexibility,
steady positioning, larger surface areas for filtration and level of comfort, for example
as disclosed n US patent or patent applications US7748383, US2007/0193233 and
US2005/0205095. The advantages of the latter are argued to be minimal visibility,

mvasiveness, and increased comfort of use.

Substantially flat filter type devices are disclosed in Canadian patent application
CA26589940, British patent application GB2289846, US patents and applications
US2046664, US228268, US5392773, US7156099, US2007/0283963,
US2008/0087286, US2012/0111334, and International patent applications
WO02005/120645, W0O2009/097553, and WO2011/041921.

In order for an internal nasal filter to work well, be acceptable and attractive to the
user in daily life, it must fulfil some basic objectives: It must be near to invisible, it
must allow adequate air movement without a steep increase in resistance while breath-
ing, it most remove what it is claiming to remove, it must be able to accommodate a
variety of nasal sizes and shapes, it must substantially follow the curvature of the na-
sal cavity so that all inhaled air passes through the filtration mechanism, and finally it

must be comfortable to wear.

The primary drawback of cone-like structures is generally the sheer mass of material

that has to be placed in the nasal cavity. This increases visibility of the filter; lowers
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the available space for airflow, thus, increasing resistance; and feels uncomfortable for

users, thus, lowering compliance.

The primary drawbacks of flat nasal filters are generally their lack of flexibility and
adaptability, their tendencies to wobble during nasal movement and breathing, which
leaves loopholes for the inhaled air and their transverse position in the cavity that re-

sults in pain, especially when touching the nose.

Both cone-like nasal filters and flat filters have been made in one and two or more
component solutions where the basic argument for introducing more components has
been the idea of having exchangeable parts. The most basic drawback of these systems
is the increased resistance to airflow that occurs because the material takes up too

much space in the nasal cavity.

All of the above mentioned general drawbacks have resulted in lower adaptability
among potential users than what would be expected if all of the basic objectives were

reached.

European Patent EP2089115B1 describes an internal nasal filter comprising lunette-
shaped filtering components on an oval support that is connected to a flexible U-
shaped bridge that functions as a clip around the lower edge of the cartilage of the
nose. The ends of the flexible U-shaped element (from hereon referred to as shanks)
are placed substantially perpendicular to the flexible U-shaped element. This results in
the shanks and the filter being perpendicular to the air stream, which makes sense
from a filtration perspective. However, it also results in increased resistance as the
shanks are placed in the primary air stream thus resulting in laboured breathing. Fur-
thermore the angle at which the shanks are placed and their solidity results in discom-
fort when touching or moving the nose. Although, EP2089115B1 utilises the idea of
using the more flexible filtering components to adjust for different nose sizes and var-
iations, the embodiments of its shanks lack the ability to uphold a filtering component
without internal stiffness. This results in discomfort because of the necessary stiff
structural characteristics of the filtering components and their perpendicular angle to-
the nasal canal. It also results in gaps along the curvature of the nasal cavity through

which unfiltered air is inhaled.
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It is therefore desirable to provide improvements in the art.
DESCRIPTION / SUMMARY OF THE INVENTION

[t is the purpose of this invention to fulfil the above-mentioned objectives and over-
come the general drawbacks of the prior art, especially the cone-like and flat filters as
well as the specific drawbacks mentioned above. Especially it is the objective to pro-

vide a nasal filter that is efficient and comfortable to wear.
This purpose is achieved with a nasal filter according to the following.

The nasal filter comprises a frame with a right and a left frame portion dimensioned
for placement inside a right and left nostril, respective. Each frdme portion comprises
an anterior support section configured for being directed towards the front of the nose
when the nasal filter is inserted into a nose. Also, each frame portion comprises a pos-
terior support section configured for being directed towards the back of the nose when
the nasal filter is inserted into a nose. The anterior support section and the posterior
support section support a filter element, for example a substantially planar filter ele-

ment.

Each frame portion comprises resilient means connecting the anterior support section
with the posterior support section for flexible change of distance between the anterior

support section and the posterior support section.

In the following, the term “relaxed state” is used to indicate that the described shapes
are intrinsic for the nasal filter, which means that they exist when the filter is not ex-
erted to forces that deform the filter. For example, a bend as parf of the nasal filter is
meant to exist without deformation by force exerted on the filter. The described

shapes in the following are all meant to be intrinsic features of the filter.

For example, this is in contrast to the disclosure in the aforementioned GB2289846,
where circular frame around a filter element is deformed by manual force into a heart-

like shape with a bend between opposite sections of the circular frame.
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In the following, also the terms “upwards” and “downwards” will be used, despite the
fact that the nasal filter, in principle, can have all orientations before, and even after,
being inserted into a nose. However, it appears, nevertheless, justified and appropriate
for simplicity to use the terms “upwards” or “downwards” in a commonly understood
way. The term “downwards” and “below the filter element” will be used in the direc-
tions away from the filter element and towards that part of the nasal filter that is close
to the columella, whereas the term “upwards” and “above the filter element” will be

used for the opposite direction.

The terms “anterior” or “posterior” are used for those parts that are configured to be
placed towards the anterior or posterior part of the nostril. The terms “medial” and
“lateral” are used for those parts of the nasal filter that are directed towards the medial

part or lateral part of the nose, respectively.

The term “radius of curvature” is used in the following for a vector that has offset in a
point on a curve, has a length equal to the radius of a circle approximating the bending

of the curve in that point and has a direction of such radius at that point.

The advantage of such a nasal filter is a comfortable and efficient placement and ad-
Justment of the nasal filter when inserted into the nose. As the anterior and posterior
support sections are connected resiliently, the frame portions can easily shorten and
adapt, for example by additional sideways resilient motion and twist, when inserted
into the nose, which is advantageous for the fit and user comfort. In addition, when
producing the nasal filter in a flexible polymer material, for example silicone or a
thermoplastic elastomer, the frame fits comfortably into various shapes and sizes of

noses.

Optionally, the two frame portions are connected by a flexible bridge, for example a
substantially U-shaped bridge, for elastic fastening of the bridge across the columella
of the nose and against the cartilage on either side of the medial septum of the nose.
As an option, the frame resembles largely a U-formed bridge with two approximately

lunette-shaped frame portions. The U-shaped bridge, when produced in transparent
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polymer, for example silicone or a thermoplastic elastomer, is barely visible for other

people when a user wears such a filter.

The anterior support section has a medial segment and a lateral segment, where the
medial segment is near or at the septum and the lateral segment is near or at the lateral
wall of the nostril when the nasal filter is inserted into the nose. The posterior support
section has a medial sector and a lateral sector, where the medial sector is near or at
the septum and the lateral sector is near or at the lateral wall of the nostril when the
nasal filter is inserted into the nose.

Advantageously, the resilient means comprises a medial resilient member flexibly
connecting the medial segment with the medial sector. This way, the medial sector,
the medial resilient member, and the medial segment in combination form a medial
side of the frame portion. The medial side is that part of the frame portion that is con-
figured for being directed towards the septum when the nasal filter is inserted into a
nose. The medial resilient member is configured for flexible change of distance be-

tween the medial segment and the medial sector.

Alternatively, or in addition, the resilient means comprises a lateral resilient member
flexibly connecting the lateral segment with the lateral sector. This way, the lateral
sector, the second resilient means, and the lateral segment in combination form a lat-
eral side of the frame portion. The lateral side is that part of the frame portion that is
configured for being difected towards the lateral part of the nose when the ﬁasal filter
is inserted into a nose. The lateral resilient member is configured for flexible change

of distance between the lateral segment and the lateral sector.

In some embodiments, the resilient means comprises material bents or spirals, which

is a non-exhaustive list of examples.

The anterior support section has an anterior support surface for supporting the filter
element; and the posterior support section has a posterior support surface for support-
ing the filter element. For the filter element, the anterior support surface and the poste-
rior support surface define a filter support plane for the filter element. The filter ele-

ment will follow the shape of this filter support plane when the nasal filter is in a re-
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laxed state and not deformed by exerting force on it, such as force exerting by fingers
when beihg in the process of inserting the nasal filter into the nose. Such a plane can
be straight or bent in the relaxed state of the resilient means, the bending being possi-
ble in either direction in order to be concave or convex, although it will typically be

convex.

For example, the anterior support surface is angled between 5 and 40 degrees relative-
ly to the posterior support surface along a line from the backmost boint of the posteri-
or support section to the frontal point of the anterior support section in order for sup-
porting the filter element in a bent state. By arranging the filter element in a bent state,
bending from the posterior to the anterior, the nasal filter is more flexible and easier to
adjust inside the nose with a better tightness between the filter and the inner walls of

the nostrils.

A reference plane can be defined for the frame as follows. The anterior support sec-
tion of each frame portion has a frontal point configured for being directed towards
the front of the nose when the nasal filter is inserted into a nose; and the posterior
support section of each frame portion has a backmost point configured for being di-
rected towards the back of the nose when the nasal filter ts inserted into a nose; due to
symmetry, these two frontal points and the two backmost points in common define a
reference plane. This reference plane is also uniquely defined by a normal vector per-

pendicular to the reference plane.

In a concrete embodiment, the medial resilient member comprises a medial bend to
provide a resilient connection between the medial sector and the medial segment. This
bend exists when the nasal filter is in a relaxed state. Advantageously, this medial
bend extends outside the filter support plane. For example, the medial bend is directed
substantially downwards, and has a bottom, when the nasal filter is inserted into a
nose. The bottom of a bend can be defined as that point within the bend that has the
largest distance to the reference plane. For example, the medial bend extends largely
perpendicular to the reference plane, for example within plus or minus 20 degrees
from the normal of the reference plane. For example, the medial bend has a radius of
curvature (for example the radius of curvature at a bottom of the medial bend) that has

a direction, the direction forming an angle of 0-20 degrees with the normal vector. The
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fact that the direction of a radius of curvature of the bend is within 20 degrees of the
direction of the normal vector does not necessarily imply that the entire medial resili-
ent member, or rather the entire medial bend, only has radii of curvature within this
angular region, as the resilient member can be formed rather complex and also would
extend to the support sections and be connected to the support sections. However, the
medial bend would have at least one radius of curvature, for example the radius of
curvature at a bottom of the medial bend, having a direction within this angular re-
gion. For example, the direction of the radius of curvature at the bottom of the bend is
largely perpendicular to the reference plane, where the term largely perpendicular
means within 20 degrees with the normal vector, for example within 10 or 5 degrees
with the normal vector. For example, this substantially vertical arrangement of the
medial bend is advantageous in that the medial bend acts as a medial spring between
the anterior and posterior support section. For example, if the medial side is planar and
parallel to a symmetry plane between the two frame portions, the angle is measured

from this symmetry plane.

Alternatively, the medial bend could be directed upwards or is a combination of a

downwards bend and an upwards bend.

In case that the nasal filter is provided with a U-shaped bridge, the medial bend can be

part of or merge into the legs of the U-shaped bridge.

For example, the lateral restlient member has a lateral bend to/prdvide a resilient con-
nection between the lateral sector and the lateral segment. This bend exists when the
nasal filter is in a relaxed state. Advantageously, this lateral bend extends outside the
filter support plane. For example, the lateral bend is directed substantially downwards,
and has a bottom, when the nasal filter is inserted into a nose. The bottom of a bend
can be defined as that point within the bend that has the largest distance to the refer-
ence plane. For example, the lateral bend is within plus or minus 45 degrees from the
normal of the reference plane. For example, it has a radius of curvature (for example
the radius of curvature at the bottom of the lateral bend) that has a direction within 45
degrees with the normal of the reference plane. The fact that the direction of a radius
of curvature of the bend is within 45 degrees with the normal does not necessarily

imply that the entire lateral resilient member only has radii of curvature within this
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angular region, as the resilient member can be formed rather complex. However, the
lateral bend would have at least one radius of curvature having a direction within this
angular region, for example the radius of curvature at the bottom of the lateral bend.
Thus, the lateral bend on the lateral side is not necessarily strictly downwards di-
rected. It may, for example, bend outwards towards the lateral side of the nostril. This
can be an advantage for a better tightness of the filter element against the lateral side
of the nose. The lateral bend acts as a lateral spring between the anterior and posterior

support section.

As a further alternative, the lateral bend is directed upward or is a combination of a

downwards bend and an upwards bend; optionally, within the same angular interval.

In some embodiment, the frame portions are configured to touch one or more of the
inner walls of the nose and, optionally, extending along the inner walls in order to
tighten against the inner walls of the nostrils. However, in some embodiments, the
frame portions do not contact the inner wall of the nostril, but the frame supports a |
filter element that contacts the inner walls of the nostril. In this case, the filter element
is dimensioned larger than an area spanned by the anterior and posterior support sec-

tions, such that the filter element extends outside the spanned area.

In some embodiments, the posterior support section has a downward slope in the di-
rection from the medial sector towards the lateral sector, where the downward slope
forms an angle of 45-85 degrees to the normal of the reference plane. For example, the
downward slope forms an angle of 5-45 degrees with a plane parallel to the symmetry

plane between the right and left frame portions.

For the filter element, various options are given, for example woven or non-woven
materials in one layer or a plurality of layers; foam materials; pleated filter materials;
porous membrane materials; perforates materials; materials with constant or varying
mesh size; materials with varying diameters; single layer or multiple layers; multiple
layers of meshes where each mesh has a constant mesh size but the various layers
have mutually different mesh size; multiple layers with each layer having varying
mesh sizes; planar filters; corrugated filters; especially, flexible filters. Typically, a

polymer material for the filter element is preferred. A useful filter material has been
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found in a polymer non-woven fabric, for example a non-woven, spunbond fabric.

The useful material is described in greater detail below.

For the purpose of removing particles larger than 15 microns, for example equivalent
to most pollen’s diameter, a specific material has been found useful. The useful mate-
rial is made of polymer fibres distributed randomly in a horizontal plane and sequen-
tially deposited on top of each other to build a structure with a thickness of between
0.05 mm and 1 mm, advantageously between 0.07 and 0.2 mm. The diameters of the
fibres are between 15 and 30 micron, the fibres being considered mono-diameter fi-
bres. The material contains on average 5-18 fibres stacked in the height direction, alt-
hough it is pointed out that the number of stacked fibres varies greatly because of the
random distribution. The distance between two fibres, which are level in a horizontal
plane, is mainly between 0.05 and 0.4 mm. The overall mesh sizes of the material vary
greatly depending on the distance between individual fibres in the same horizontal
plan and the random distribution of fibres in the levels above and below the individual
fibres. In general the average mesh size is larger than the diameter of the particles that
the material is filtering. The weight of the material 1s advantageously between S and

40 g/m2.

Well knowing that the mesh sizes are much larger than dust particles and larger than
many types of pollen, it has surprisingly been found that such filter material is very
efficient for filtering the air through the nose. The reason being that the filter material
acts not only by sieving the air flow, where particles larger than a certain mesh size
are held back, but the filter material also work by adsorption, where particles are ad-
sorbed to the fibres despite being smaller than the size of the mesh. Due to the multi
layer arrangement of the filter material, the air creates turbulences while traversing the

filter material, which promotes adsorption of particles to the fibres.

The term “between” with respect to intervals given for values between a first and a
second specific value has to be understood as also including the end points of the in-

terval.

SHORT DESCRIPTION OF THE DRAWINGS
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The invention will be explained in more detail with reference to the drawings, where

FIG. 1 isa photo of three nasal filters in different sizes;

FIG. 2 1illustrates a three dimensional view of a frame of a nasal filter in a) a skew
perspective view, b) a front view, c) a side view and d) a back view;

FIG. 3 illustrates one frame portion with a filter element in a) a side view and b) a
top view;

FIG. 4 illustrates a first alternative embodiment of a frame;

FIG. 5 illustrates a second alternative embodiment;

FIG. 6 1s a stacked view of three different sized frames;

FIG. 7 illustrates the same frame as in FIG. 2a with a reference plane for illustration
of geometrical terminology;

FIG. 8 illustrates an alternative embodiment showing a single frame portion with an

upwards lateral bend and a downwards medial bend.
DETAILED DESCRIPTION / PREFERRED EMBODIMENT

FIG. 1 shows a photograph of some prototypes in various sizes of a nasal filter 1, the

nasal filter having a frame 2 and a filter element 3 attached to the frame 2.

FIG. 2a is a perspective view of one embodiment of a frame 2 of a nasal filter. The
frame 2 comprises a U-formed bridge 4 connecting the medial sides of a left frame-
portion 2a and a right frame portion 2b. The bridge 4 acts as a clip, or part of a clip,

around the columella of the nose.

FIG. 2b, 2c, and 2d are different perspectives of the same frame as in FIG. 2a, namely

a view from the front, side, and back, respectively.

Each of the frame portions 2a, 2b comprises a support section 6 and a connector 7
connecting the bridge 4 with the support section 6. The support section 6 is that part of
the frame 2 that supports the filter element 3. The bridge 4 acts as a clip around the
columella of the nose; or the bridge 4 in combination with the connector 7 acts as a
clip around the columella of the nose. The bridge 4 and the connector 7 are those parts
of the frame 2 that clip around the cartilage of the septum and, when in use by a stand-

ing person, extend upwards and inwards along the septum of the nose. The support
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section 6 is arranged to support the filter element 3 that extends across the nostril.
Typically, the support section 6 extends across the nostril or surrounds the nostril
along the nostril wall in order to support the filter element 3. The support section 6
defines a plane for the filter element, actually a convex, bent plane. Alternatively, the
plane could be straight or concavely bent. With reference to the embodiment of FIG.

1, 1t 1s seen that the area spanned by the support section 6 is designed to be smaller |
than the area of the filter element 3 such that the support section 6 does not necessarily
touch the inner walls of the nostrils during use of the nasal filter 1, however, the filter
element would touch the inner wall of the nostrils when the nasal filter is in proper
use. The fact that the filter material extends outside the support section 6 is not strictly

necessary but usually is more comfortable.

As the filter I, when in use, has a typical orientation when being used by a standing
person, it is appropriate to use the terms “upwards” and “downwards”, “above” and
“below” for the relative arrangements of the parts of the filter without thereby intro-
ducing ambiguity, as it is also customary to describe the nose of a person with upper
and lower parts, despite the fact that a person can be lying down or hanging upside
down. The terms “anterior” or “posterior” are used for those parts that are configured
to be placed towards the anterior or posterior part of the nostril. The terms “medial”

and “lateral” are used for those parts of the nasal filter that are directed towards the

medial part or lateral part of the nose, respectively.

The support section 6 comprises an anterior support section 6a that supports the filter
element 3 at the anterior part of the nostril, and the support section 6 has a posterior
support section 6b that supports the filter element 3 at the posterior part of the nostril.
The anterior support section 6a adjusts to different noses and guides the device into its
correct position by being flexible due to the resilient means described in more detail in

the following.

In the following, a reference plane 23 is referred to as illustrated in FIG. 7. The refer-
ence plane 23 is defined by the two frontal points 21a, 21b of the anterior support sec-
tions 6a, and the two most backward points 22a, 22b of the posterior support sections
6b. The term “downwards direction” is used for a direction perpendicular to the refer-

ence plane 23 and is meant to be towards the nose entrance for a normally standing
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person when using the nasal filter, although it is pointed out that noses differ and
downwards does not necessarily mean vertically downwards for a standing person.
The term “upwards” is used for the opposite direction. A direction perpendicular to
the reference plane 23 is defined by the normal vector 29 of the reference plane 23,

the normal vector 29 defining the orientation of the reference plane 23 in space.

As illustrated in FIG. 3b, the anterior support section 6a comprises a medial segment
18a and a lateral segment 18b where the medial segment 18a is near or at the septum,
when the nasal filter is inserted into the nose, and the lateral segment 18b is near the
lateral wall of the nostril. The posterior support section 6b has a medial sector 16a and
a lateral sector 16b, where the medial sector 16a 1s near or at the septum when the
nasal filter is inserted into the nose, and the lateral sector 16b is near the lateral wall of

the nostril.

With reference to FIG. 2a, between the anterior support section 6a and the posterior
support section 6b, a lateral resilient member 8" is provided, comprising a lateral bend
8 as part of a lateral side of the frame portion 2a, 2b. As best seen in FIG. 3b, the lat-
eral resilient member 8 with the lateral bent 8 is configured for flexible change of
distance between the lateral segment 18b and the lateral sector 16b. In the shown em-
bodiment, the lateral bend 8 connects the lateral segment 18b with the lateral sector

16b.

Also, between the anterior support section 6a and the posterior support section 6b, a
medial resilient member 9° is provided comprising a medial bend 9 as part of a medial
side of the frame portion 2a, 2b. As best seen in FIG. 3b, the medial resilient member
9° with the medial bent 9 is configured for flexible change of distance between the
medial segment 18a and the medial sector 16a. In the shown embodiment, the medial

bend 9 connects the medial segment 18a with the medial sector 16a.

With reference to FIG. 2a, the lateral bend 8 connects the anterior support section 6a
and the posterior support section 6b on the lateral side of the frame portion 2a, 2b.
Likewise, the medial bend 9 connects the anterior support section 6a and the posterior
support section 6b on the medial side of the frame portion 2a, 2b. In the shown draw-

ing, it appears that the medial bend 9 is part of the connector 7. The bends 8, 9 give



10

15

20

25

30

WO 2014/056501 PCT/DK2013/000066

14

the support section 6 a high flexibility as compared to a support section that would be

formed by a closed ring as disclosed in GB2289846.

The concavity of the illustrated lateral bend 8 is shaped predominantly circular, alt-
hough this regularity is not necessary. The illustrated concavity of the medial bend 9
has a predominant V-shape with rounded bottom, although this regularity is not neces-
sary, thus, resembling the advantages of a cone-like structure in terms of stability
combined with the minimalism of a flat structure in order to utilise the best of both
structures. Whereas the lateral bend 8 provides a certain degree of flexibility between
the anterior support section 6a and the posterior support section 6b and at the same
time stability against wobbliness, the medial bend 9 provides a certain degree of flexi-
bility between the anterior support section 6a and the posterior support section 6b and

at the same time stability along the septum.

Both bends 8 and 9 are shown as being directed substantially downwards relatively to
the support section 6 and relatively to the reference plane 23, which however is not
strictly necessary, as one of these or both could as well be bent upwards, although the
downwards bends 8, 9 are believed to be more comfortable for the user. It is pointed
out that the term “downwards” means from the support section 6 in the direction to-
wards the lower end of the nose, where the bridge bends around the columella. As best
illustrated in FIG. 2b and 2¢ with additional reference to FIG. 7, the direction of the
radius of curvature 27 in the bottom of the lateral bend has a direction which has an
angle V with the normal 29 of the reference plane, the angle V being 0-45 degrees, for
example 10-45 degrees. Thus, the direction of the lateral bend is primarily down-
wards, although it could alternatively be upwards or a combination of an upwards lat-
eral bend and a downwards lateral bend. As an example, in case that the anterior sup-
port section 6a and the posterior support section 6b as well as the lateral bent 8 are in
a common plane, all the radii of curvature for the bend would be in this plane. The
radius of curvature at the bottom of the bend would have an angle with the normal of
the reference plane given by 90 degrees minus the angle between the normal vector of

the reference plane and the normal vector of such plane.

The bends 8, 9 result in the filter element 3 being supported only in the front part of
the nostril by the anterior support section 6a and in the back part of the nostril by the
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posterior support section 6b, whereas there is a region between the anterior support
section 6a and the posterior support section 6b where the filter element 3 is not sup-
ported. The effect is a better adjustment of the filter element 3 inside the nose, result-
ing in a better tightness of the filter element 3 in the nostril. It increases the overall
comfort of the device and helps in securing the device along the curvature of the nasal
cavity. Advantageously in this connection, the filter element 3 has a low stiffness and
is easily bendable when the frame 2 1s inserted into the nose and the anterior support
section 6a and the posterior support section 6b are pushed towards each other in order

to adjust to the shape of the nostril.

The flexibility of the frame portions 2a, 2b in the direction from the anterior support
section 6a to the posterior support section 6b, due to the lateral bend 8, depends on the
depth of the lateral bend 8 apart from other parameters such as the material stiffness
and its thickness. The depth is defined as follows with reference to FIG. 7. On the
transition between the lateral bend 8 and the anterior support section 6a, there is a first
point 8a of largest convex curvature, and on the transition between the lateral bend 8
and the posterior support section 6b, there is a second point 8b of largest convex cur-
vature; these two points define a line 25. In case that the lateral bend § has a part with
constant curvature, the first point 8a and the second point 8b are defined as the mid-

points of the arch having constant curvature.

The depth of the lateral bend 8 is thus defined as the distance d between the line 25
and the most downward point 8c of the lateral bend 8 when measured along a direc-
tion 29° perpendicular to the reference plane 23, which is the direction given by the
normal vector 29. Such a distance d is at least 5% and typically between 10% and
30% of the distance D between the foremost point 21b of the anterior support section
and the backmost point 22b of the posterior support section. In less mathematical
terms, the depth d of the lateral bend is typically between 10% and 30% of the length
D of the frame portion 2a,b that is placed in the nose. For the medial bend 8, the depth
is much larger, typically, between 10% and 80% of the length of the frame portion
2a,b.

The directions of the medial bend 9 and the lateral bend 8 are typically substantially

downwards, that is, largely perpendicular to the reference plane 23. However, the di-
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rection of the lateral bend 8 may deviate from the downward direction in order to as-
sist in a better fitting of the nasal filter in the nose of the user. As is best seen in FIG.
2b, in the presented embodiment, the direction as illustrated by the skew arrow 11 of
the lateral bend 8 is not truly downwards like the normal vector 29 but only substan-
tially downwards towards the columella in that the lateral bend 8 bends slightly to-
wards the lateral parts of the nose, which makes it flexible not only in the direction
from the front to the back of the nostril but also sideways, while still maintaining a
structural stability in the nose. It is pointed out for sake of completeness that the illus-
trated arrow 11 in FIG. 2b has the same direction as the illustrated arrow 27 for the

direction of the radius of curvature in the bottom of the lateral bend in FIG. 2¢

Also best seen in FIG. 2b, the bridge 4 is substantially U-formed with a flat bottom 12
and legs 14 in order to receive the lowest part of the septum of the nose between the
legs 14. Thereby, the bridge 4 is least visible, especially, when the frame i1s made in a
transparent material. The bridge 4 has a first width 13a between the legs proximal to
the bottom 12, which is larger than a second width 13b between the legs 14 distal to
the bottom 4. Thus, the curvature from the bottom 12 of the U-shaped bridge changes
from concavity into convexity in the upwards direction along the legs 14. This is ad-
vantageous for securing the device in the nose and to the septum without impeding air
flow. The U-shaped bridge ads slight pressure to the septum wall for holding frame 2

in its correct position and keeping it in position during exercise and breathing.

As it appears best from FIG. 2c¢, the upper surface 6a’ of the anterior support section
6a and the upper surface 6b’ of the posterior support section 6b are mutually angled
with a mutual angle V’, for example of between 5 and 45 degrees, as it is shown in
greater detail in the side view of FIG. 3a. This results in the filter element 3 being bent
from the anterior to the posterior relatively to a horizontal plane 23. The shape is use-
ful in guiding the user when inserting the nasal filter and placing it in a correct posi-
tion. It also helps the user in placing the nasal filter correctly along the inner walls of
the nostrils, thereby minimising gaps despite the curvature of the nasal cavity. The
feature also ads to the flexibility of the nasal filter, which is important for comfort
experienced by the user and the tightness of the filter element 3 against the inner walls

of the nostrils.
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As also illustrated in FIG. 2c¢, the legs 14 of the U-shaped bridge 4 need not necessari-
ly be straight but may curve between the bottom 12 of the bridge 4 and the support
section 6. This curvature is, typically, substantially in a plane 15° parallel to the sym-
metry plane 15 between the left frame portion 2a and the right frame portion 2b, the
symmetry plane being illustrated in FIG. 2d. This curvature of the legs 14 in a plane
15’ parallel to the symmetry plane 15 helps as a guide when inserting the filter and
assists in positioning the device in the desired position, for example such that the
bridge is least visible. The leg 14 in combination with the bend 9 resembles a shape as

the letter Y.

As it also appears from FIG. 2b in comparison to FIG. 7, the legs 14 of the U-shaped
bridge 4 are typically not perpendicular to the reference plane 23 but have a small
angle of less than 90 degrees, advantageously an angle of 0 to 10 or 10 to 20 or 20 to
30, for example 5 to 10 or S to 20, degrees with the normal 29 of the reference plane
23. Such an angle of around 5 or 10 or 15 degrees from the normal 29 to the reference
plane 23 results in a better fit of the frame in the nose. In case that the legs 14 are pro-
vided in a plane 15’ parallel to the symmetry plane 15, the angle, with a slight exag-
geration indicated as u in FIG. 2d, is measured from this plane 15°. It may have a di-

rection on either side of this plane 15°.

F1G. 3b shows a top view of the filter 3 on the support 6. The lateral dimensions of the
filter element 3 are larger than the area spanned by the support section 6, such that the
filter element 3 extends farther towards the walls of the nostrils than the support sec-
tion 6 in order for the filter element 3 to tighten against the inner walls of the nostrils.
For example, the filter element extends between 0.5 and 1.5 mm outside the support
section 6. The larger size of the filter element 3 assists in closing gaps between the
frame 2 and the inner walls of the nostrils as to accommodate small nasal cavity varia-
tions among people; further, depending on the filtering element, it also increases the
tolerance and overall comfort of the embodiment, because it works as a cushioning

mechanism.

To a certain extend, this principle is known from the initially mentioned publication
European patent EP2089115B1. However, the area spanned by the support section 6 is

larger relatively to the area of the filter element in that the filter element advanta-
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geously is only between 3% and 30% larger than the area spanned by the support sec-
tion 6, whereas in EP2089115B1, the area of the filter element is more than 100%

larger (more than twice as large).

As illustrated in FIG. 3b, the posterior support section 6b has a medial sector 16a and
a lateral sector 16b, where the medial sector 16a is near or at the septum when the
nasal filter is inserted into the nose and the lateral sector 16b is near the lateral wall of
the nostril. As indicated in FIG. 2d, the posterior support section 6b has a downward
slope in the direction from the medial sector 16a towards the lateral sector 16b. This
downward slope is typically 45-85 degrees, for example in the range of 70-80 degrees,
relatively to the normal 29 of the reference plane 23. This slope increases the flexibil-
ity of the device and allows the users to be able to touch their noses without feeling
discomfort. Likewise, optionally, the anterior support section can be sloped for in-

creasing the comfort.

F1G. 4 illustrates one possible alternative embodiment, showing the alternative frame
2 from a skew front view. The frame 2 comprises only a medial bend 9 and not a lat-
eral bend. The anterior support section 6a merges with the posterior support section 6b
on the lateral sector 16b of the posterior support section 6b. The downwards slope of
the support section 6 has a typical angle of 45-85 degrees with the normal vector 29;
however, it i1s more pronounced with a steeper angle from the medial sector 16a to
lateral sector 16b than illustrated in the model as shown in FIG. 2d. In this embodi-
ment, primarily, the medial bend 9 assists in flexibility of the frame 2 in the direction

from the front to the back of the nostril.

FIG. 5 illustrates a skew view from the side of a further alternative embodiment of a
frame 2 for a nasal filter. In this embodiment, the frame 2 comprises medial bends 9
but not lateral bends. Instead, the lateral sector 16b of the posterior support section 6b
is not directly connected to the anterior support section 6a but decoupled from the
anterior support section 6a. The anterior support section 6a has a medial segment 18a
configured for placement towards the septum and a lateral segment 18b configured for
placement against the lateral inner wall of the nostril. The lateral segment 18b of the
anterior support section 6a and the lateral sector 16b of the posterior support section

6b are not directly connected but only indirectly through the medial segment 18a, the
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medial bend 9 and the medial sector 16a. A gap 17 is provided between lateral seg-
ment 18b of the anterior support section 6a and the lateral sector 16b of the posterior
support section 6b. In the shown embodiment, lateral segment 18b of the anterior sup-
port section 6a has a first end 19 and the lateral sector 16b of the posterior support
section 6b has a second end 20 on either side of the gap 17. The open structure pro-
vided by the disconnection between the anterior support section 6a and the posterior
support section 6b on the lateral side of the frame portion provides flexibility and

adaptability for the frame 2.

As a further alternative, the lateral sector 16b of the posterior support section 6b could
be substantially shorter than illustrated, for example as short such that it ends at the

indicated end point of the arrow 28.

Instead of having a bend on the medial side and a gap on the lateral side, this could be
reversed in that the medial side is built up similar to the illustrated lateral side with the
gap 17, and the lateral side has a bend instead, much like the bend as illustrated in

FIG. 2a.

FIG. 6 shows a series of frames with different sizes graphically superimposed on each
other. The constructed image illustrates that, in these embodiments, the shapes of the
frames are not directly scaled, but the shapes of the frames are adjusted according to
the size. Especially, the medial sector 16a of the posterior support section 6b has a
different shape in dependence on the size of the frame 2. For increasing size, the me-
dial sector 16a bends relatively more outwards for the larger frames than for the
smaller frames. Thus, the angle between the lateral sides of the two frame portions 2a,

2b is larger for the larger models than for the smaller.

FIG. 8 illustrates an embodiment, where the lateral bend 8 is bending upwards, where-
as the medial bend 9 is bending downwards. Only the right frame portion 2b is shown
for reasons of simplicity. In this case, it may be advantageous that the filter element is

within the frame and does not extend outside the frame.

Some typical, although not limiting intervals for dimensions for adult use are given in

millimetres (mm) in the following, whereas it is pointed out that the dimensions for
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nasal filters for children would be smaller. The dimensions are given for three types of
filters, small/medium/large:

- depth d of the lateral bend 8 as measured from line 25 (see FIG. 7): 1.5-5 or 2.5-4;

- length D from frontal point 22a, 22b to backmost point 21a, 21b (see FIG. 7): 10-
14/12-16/15-20 or 11-13/14-16/17-20;

- the depth L of the medial bend 9 as measured from the bottom of the bent to the ref-
erence plane 23 (see FIG. 7): 4-8/5-8/6-9 or 5-8/6-8/6-9;

- the width 13a near the bottom 12 of the U-shaped bridge 4 (see FIG. 2b): 4-6/5-7/5-7
- the width 13b between the legs 14 remote from the bottom 12 of the U-shaped bridge
4 (see FIG. 2b): 3-5/4-6/4-6

- width W of the frame as illustrated in FIG. 2b: 14-21/16-22/19-26 or 15-20/16-
21/19-22;

- overall height H of the nasal filter as illustrated in FIG. 2b: 8-14/10-15/12-17

or 10-14/14-15/14-16.

The filter element is advantageously a woven or non-woven mesh type filter. A varie-
ty of methods of attaching the filter element 3 to the support element 6 exist, including

but not limited to gluing, welding, melting, laser techniques and casting.i
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CLAIMS

1. A nasal filter (1) comprising a left and right frame portion (2a, 2b) dimensioned for
placement inside a left and right nostril, respective;

each frame portion (2a, 2b) comprising an anterior support section (6a) con-
figured for being directed towards the front of the nose when the nasal filter is inserted
into a nose; and each frame portion (2a, 2b) comprising a posterior support section
(6b) configured for being directed towards the back of the nose when the nasal filter is
inserted into a nose;

the anterior support section (6a) and the posterior support section (6b) sup-
porting a filter element (3);

each frame portion (2a, 2b) comprising resilient means connecting the anteri-
or support section (6a) with the posterior support section (6b) for flexible change of
distance between the anterior support section (6a) and the posterior support section

(6b).

2. A nasal filter according to claim 1, wherein

a) the anterior support section (6a) has a medial segment (18a), and the posterior sup-
port section (6b) has a medial sector (16a); the resilient means comprising a medial
resilient member (9°) flexibly connecting the medial segment (18a) with the medial
sector (16a); whereby the medial sector (16a), the medial resilient member (9°), and
the medial segment (18a) in combination form a medial side of the frame portion (2a,
2b) configured for being directed towards the septum when the nasal filter is inserted
into a nose; the medial resilient member (9”) being configured for flexible change of
distance between the medial segment (18a) and the medial sector (16a);

or

b) the anterior support section (6a) has a lateral segment (18b), and the posterior sup-
port section (6b) has a lateral sector (16b); the resilient means comprising a lateral
resilient member (8’) flexibly connecting the lateral segment (18b) with the lateral
sector (16b); whereby the lateral sector (16b), the second resilient means (8’), and the
lateral segment (18b) in combination form a lateral side of the frame portion (2a, 2b)

configured for being directed towards the lateral part of the nose when the nasal filter
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is inserted into a nose; the lateral resilient member (8”) being configured for flexible
change of distance between the lateral segment (18b) and the lateral sector (16b)

or both a) and b) .

3. A nasal filter according to claim 2, wherein the medial resilient member (9°), when
the nasal filter is in a relaxed state, comprises a medial bend (9) as a resilient connec-

tion between the medial sector (16a) and the medial segment (18a).

4. A nasal filter according to claim 3, wherein the anterior support section (6a) has an
anterior support surface for supporting the filter element (3); and the posterior support
section (6b) has a posterior support surface for supporting the filter element (3),
wherein the anterior support surface and the posterior support surface define a straight
or bend filter support plane for the filter element (3); wherein the shape of the filter
element (3) follows this filter support plane when the nasal filter (1) is in a relaxed
state; wherein the medial bend (9) extends outside the filter support plane when the

nasal filter (1) is in a relaxed state.

5. A nasal filter according to claim 4, wherein the medial bend (9) is directed down-

wards or upwards relatively to the filter.

6. A nasal filter according to claim 5, wherein the medial bend (9) is directed down-

wards and has a bottom when the nasal filter (1) i1s inserted into a nose.

7. A nasal filter according to claim 4 or 5 or 6 wherein the anterior support section
(6a) of each frame portion (2a, 2b) has a frontal point (21a, 21b) configured for being
directed towards the front of the nose when the nasal filter is inserted into a nose; and
the posterior support section (6b) of each frame portion (2a, 2b) has a backmost point
(22a, 22b) configured for being directed towards the back of the nose when the nasal
filter is inserted into a nose; the two frontal points (21a, 21b) and the two backmost
points (22a, 22b) defining a reference plane (23) with a normal vector (29) perpendic-
ular to the reference plane (23); wherein the medial bend (9) is largely perpendicular

to the reference plane.



10

15

20

25

30

WO 2014/056501 PCT/DK2013/000066

23

8. A nasal filter according to claim 7 wherein the medial bend (9) is within a range of

plus or minus 20 degrees from the normal vector (29) of the reference plane (23).

9. A nasal filter according to claim 7 wherein the medial resilient member (9°) has a
medial bend (9) with a radius of curvature that has a direction (26) forming an angle

(u) in the interval of 0-20 degrees with the normal vector (29).

10. A nasal filter according to claim 9, wherein the medial bend (9) has a bottom
and the radius of curvature at the bottom of the medial bend (9) has a direction (26)

forming an angle in the interval of 0-20 degrees with the normal vector (29).

11. A nasal filter according to any one of the claims 2-10, wherein the two frame
portions (2a, 2b) are connected by a flexible, substantially U-shaped bridge (4), the
bridge comprising a bottom (12) and two legs (14) extending from the bottom (12),
for fastening the bridge (4) across the columella of the nose and against the cartilage
with one leg (14) on either side of the medial septum of the nose; wherein the medial

bend (9) is part of or merges into the leg (14) of the U-shaped bridge (4)

12. A nasal filter according to any preceding claim, wherein the anterior support
section (6a) has a lateral segment (18b), and the posterior support section (6b) has a
lateral sector (16b); the resilient means comprising a lateral resilient member (8’) flex-
ibly connecting the lateral segment (18b) with the lateral sector (16b); whereby the
lateral sector (16b), the second resilient means (8’), and the lateral segment (18b) in
combination form a lateral side of the frame portion (2a, 2b) configured for being di-
rected towards the lateral part of the nose when the nasal filter is inserted into a nose;
the lateral resilient member (8’) being configured for flexible change of distance be-

tween the lateral segment (18b) and the lateral sector (16b).

13. A nasal filter according to claim 12, wherein the lateral resilient member (8’),
when the nasal filter (1) is in a relaxed state, comprises a lateral bend (8) as a resilient

connection between the lateral sector (16b) and the lateral segment (18b).

14. A nasal filter according to claim 13, wherein the anterior support section (6a)

has an anterior support surface for supporting the filter element (3); and the posterior
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support section (6b) has a posterior support surface for supporting the filter element

(3), wherein the anterior support surface and the posterior support surface define a

* straight or bend filter support plane for the filter element (3); wherein the shape of the

filter element (3) follows this filter support plane when the nasal filter (1) is in a re-
laxed state; wherein the lateral bend (8) extends outside the filter support plane when

the nasal filter (1) is in a relaxed state.

15. A nasal filter according to claim 14, wherein the lateral bend (8) is directed

downwards or upwards relatively to the filter.

16. A nasal filter according to claim 15, wherein the lateral bend (8) is directed

downwards and has a bottom when the nasal filter (1) is inserted into a nose.

17. A nasal filter according to claim 14 or 15 or 16 wherein the anterior support
section (6a) of each frame portion (2a, 2b) has a frontal point (21a, 21b) configured
for being directed towards the front of the nose when the nasal filter is inserted into a
nosé; and the posterior support section (6b) of each frame portion (2a, 2b) has a
backmost point (22a, 22b) configured for being directed towards the back of the nose
when the nasal filter is inserted into a nose; the two frontal points (21a, 21b) and the
two backmost points (22a, 22b) defining a reference plane (23) with a normal vector
(29) perpendicular to the reference plane (23); wherein the lateral bend (8) is within a -
range of plus or minus 45 degrees from the normal vector (29) of the reference plane

23).

18. A nasal filter according to claim 17, wherein the lateral bend (8) has a radius
of curvature (27) that has a direction forming an angle in the interval of 0-45 degrees

with the normal vector (29).

19. A nasal filter according to clam 18, wherein the lateral bend (8) has a bottom
and the radius of curvature (27) at the bottom of the lateral bend (8) has a direction

(11) forming an angle (V) in the interval of 0-45 degrees with the normal vector (29).

20. A nasal filter according to any one of the claims 1-11, wherein the anterior

support section (6a) comprises a lateral segment (18b) and the posterior support sec-
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tion (6b) comprises a lateral sector (16b), both the lateral segment (18b) and the lateral
sector (16b) being configured for placement against the lateral inner wall of the nos-
tril, wherein the lateral segment (18b) and the lateral sector (16b) are disconnected by

a gap (17) between the lateral segment (18b) and the lateral sector (16b).

21. A nasal filter according to any preceding claim, wherein the filter element (3)
is dimensioned 3%-30% larger than an area spanned by the anterior and posterior sup-
port sections (6a, 6b), and the filter element (3) thereby extending outside the spanned
area in order for the filter element (3) to contact and tighten against the inner walls of

the nostrils.

22. A nasal filter according to any preceding claim, wherein the anterior support
section (6a) has a frontal point (21a, 21b) configured for being directed towards the
front of the nose when the nasal filter is inserted into a nose; and the posterior support
section (6b) has a backmost point (22a, 22b) configured for being directed towards the
back of the nose when the nasal filter is inserted into a nose; wherein the anterior sup-
port section (6a) has an anterior support surface (6a”) for supporting the filter element
(3); and wherein the posterior support section (6b) has a posterior support surface
(6b) for supporting the filter element (3); wherein the anterior support surface (6a’) is
angled with an angle in the interval of 5 to 40 degrees relative to the posterior support
surface (6b’) when the angle is measured along a curved line from the backmost point
(22a, 22b) to the frontal point (21a, 21b) in order for supporting the filter element (3)

in a bent state.

23. A nasal filter according to anyone of the preceding claims, wherein the anterior
support section (6a) of each frame portion (2a, 2b) has a frontal point (21a, 21b) con-
figured for being directed towards the front of the nose when the nasal filter is inserted
into a nose; and the posterior support section (6b) of each frame portion (2a, 2b) has a
backmost point (22a, 22b) configured for being directed towards the back of the nose
when the nasal filter is inserted into a nose; the two frontal points (21a, 21b) and the
two backmost points (22a, 22b) defining a reference plane (23) with a normal vector
(29) perpendicular to the reference plane (23); wherein the posterior support section
(6b) has a -medial sector (16a) and a lateral sector (16b), where the medial sector (16a)

is near or at the septum and the lateral sector (16b) near or at the lateral wall of the
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nostril when the nasal filter is inserted into the nose; wherein the posterior support
_ section (6b) has a downwards or upwards slope in the direction from the medial sector
(16a) towards the lateral sector (16b); the downwards or upwards slope forming an

angle in the interval of 45-85 degrees with the normal vector (29).

24, A nasal filter according to anyone of the preceding claims, wherein the filter

element (3) is substantially planar.
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which is cited to establish the publication date of another
citation or other special reason (as specified)

“0" document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

w-l-m

“xv

qu

u&-v

later document published after the international filing
date or priority date and not in conflict with the
application but cited to understand the principle or theory
underlying the invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken
alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when
the document is combined with one or more other such
documents. such combination being obvious to a person
skilled in the art
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Box No. I  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the
following reasons:
1.[J Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. [ Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to
such an extent that no meaningful international search can be carried out, specifically:

3. [] Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The common subject matter of the two different alternatives a) and b) defined in claim 2 is the nasal filter disclosed in
claim 1. The nasal filter as defined in claim 1 is known from a number of prior art documents e.g. GB2289846 A
(HURLIN) 06.12.1995. See further explanation on extra sheet.

1.[J Asall required additional search fees were timely paid by the applicant, this international search report covers
all searchable claims.

2.  As all searchable claims could be searched without effort justifying additional fees, this Authority did not
invite payment of additional fees.

3.[J Asonly some of the required additional search fees were timely paid by the applicant, this international search
report covers only those claims for which fees were paid, specifically claims Nos.:

4.[] No required additional search fees were timely paid by the applicant. Consequently, this international search
report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest :
(] The additional search fees were accompanied by the applicant’s protest and, where
applicable, the payment of a protest fee.

(1 The additional search fees were accompanied by the applicant’s protest but the
applicable protest fee was not paid within the time limit specified in the invitation.

[ No protest accompanied the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members
PCT/DK2013/000066

Patent document cited in search report / Publication date Patent family member(s) / Publication date

GB 2289846 A 1995.12.06 WO 9533520 A1 1995.12.14
AU 2624595 A 1996.01.04
US2055855 AT 19360929 T NONE ~—~— T
TP 2002345986 A 2002.12.03 T NONE
‘DE39i4606 A1 i990.it08 T DE 89106510°U1 1989116 ]

DE 3914606 C2 1992.02.13
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Further to Box III:

Prior art document GB2289846 A (HURLIN) 06.12.1995 (hereinafter denoted D1) describes a nasal filter comprising a
left and a right frame portion for placement inside respective nostrils. The frames support filter elements and are made
of a flexible material. The frames have obviously anterior and posterior sections configured for being directed towards
the front and the back of the nose respectively and median and lateral sections configured for being directed towards the
septum and the lateral part of the nose respectively. As the frames are made of a flexible material the median and lateral
sections of the frames form resilient means whereby the distance between the anterior and posterior sections can
obviously be changed in a flexible way (see e.g. figure 6 and accompanying explanation page 6, lines 14-23),

The subject matter of claim 1 is therefore known from D1 and the two alternatives defined in claim 2 do not share any
special technical features-and do therefore relate to two unrelated inventions:

A: Alternative a) in claim 2 and the related claims 3-11 and 20-24. The subject matter of this alternative relates to a
nasal filter, where each frame comprises a medial resilient member (9°) connecting a medial segment (18a) of the
anterior support section with a medial sector (16a) of the posterior support section.

B: Alternative b) in claim 2 and the related claims 12-19 and 21-24. The subject matter of this alternative relates to a
nasal filter, where each frame comprises a lateral resilient member (8’) connecting a lateral segment (18b) of the
anterior support section with a lateral sector {16b) of the posterior support section.

Form PCT/ISA/210 (extra sheet) (July 2009)
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