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construction. The "actual volume" at any given time will
vary according to whether the machine 10 has just been used
to prepare a beverage, what type of beverage it was used for
and whether a steam purge cycle has been run. Thus the
improved brew cycle control incorporates means for varying
the volume of gas in the delivery system according to the
type of beverage to be dispensed (i.e. one requiring a crema
with smaller and fewer bubbles or one which requires a
greater froth of larger bubbles) taking into account the
actual volume of gas already present. The means for varying

the volume of gas may be achieved by combinations of:-

1. purging the delivery system after a brewing cycle
is complete, and prior to a subsegquent high
pressure brew, which will increase the gas:liqguid
ratio;

2. venting gas from the delivery system prior to
high pressure brewing, which will decrease the
gas:liquid ratio; and

3. inducting gas into the delivery system prior to
high pressure brewing, which will increase the

gas:liquid ratio.

Valve means are preferably provided to enable the
volume of gas within the delivery system to be reduced and
an air pump to enable gas (typically air) to be injected
into the system. A separate, dedicated air valve may be
incorporated in the delivery system, either upstream or
downstream of the cartridge 100. Preferably the variable

geometry valve 60 described above may be used as the valve

means.
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To enable this imptoved brew cycle control to be
effected, additional parameters to those described in
connection with the basic machine 10 may be stéred in the
memory of the control processor. These additional parameters
include the basic volume of gas for the specific
construction of machine 10 (which will apply to the machine
10 which is unused or after it has been purged) and the
volume required during high pressure brewing for optimising
the crema for each specific beverage. Preferably the
additional parameters also include the actual volume of gas
which will remain in the delivery system after each type of
brew operation which the machine 10 is capable of. However
this is not wholly necessary if the machine 10 is programmed
to run a steam purge cycle after every beverage is
dispensed, which effectively resets the actual volume to the
basic volume, because it flushes the dispensing system

downstream of the water heater 13 of any remaining liquid.

The brew cycle will therefore include an additional
step, namely a gas adjustment cycle before the pre-wet

cycle. The gas adjustment cycle thus includes:-

1. An assessment of the required volume of gas for
the type of beverage to be prepared. This will most
conveniently be the selection from the processor memory of
the required parameter associated with the cartridge code
120;

2. The determination of the actual volume of gas

currently resident in the delivery means according to the
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last operation of the machine 10. This will be the basic
volume for an unused machine or if a purge cycle has been
run. If the machine has just been used to prepare a beverage
and no purge cycle run, the processor ideally selects from
the memory the parameter for the remaining gas according to
the last beverage. Alternatively, means may also be provided
to specifically monitor the volume of gas within the

delivery system at any point in time;

3. A calculation of the volume of gas to be inducted
into or vented from the delivery system to achieve the

required volume;

4, The modification of the volume of gas, if
required, by the induction of additional gas (typically air)

or the venting of excess gas.

In one example the beverage preparation machine 10 has
a basic volume of gas of 36ml in the section of the delivery
means extending between the water heater 13 and the beverage

ingredients 200.

There are a number of different modes of operation for
step 4 depending on the outcome of step 3, depending on what
type of valve means are used. If the valve means are
downstream of the cartridge, i.e. an outlet valve, one way
of controlling the volume of air upstream of the beverage
ingredients 200 prior to high pressure brewing is by closing
the outlet valve at different points in the brew cycle as

follows:~
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1. The Correct Volume of Gas is Present

If the processor calculates that it requires the full
basic volume of gas (36ml) for the beverage to be dispensed,
as determined from the reading of the code 120, it closes
the outlet wvalve at the start of the brew cycle, before any
water flows from the water heater 13. This means that the
compression of gas in the delivery system will commence
immediately and the cartridge 100 will be subject to higher
pressures during the pre-wet and socak cycles, with the valve
only opening to dispense the resultant beverage. As the
outlet valve is closed before the pump 14 is started, all of
the 36ml of trapped gas is mixed in to the resulting
beverage and a larger volume of slightly coarser crema is
obtained (Figure 16a). In the example shown the volume of
crema Y in a graduated glass, flat bottomed beaker was 20ml

compared to the volume of liquid X, which was 50ml.

The chart shown in Figure 16b represents an example of
brew cycle parameters used to produce a beverage in this

mode with a large volume of crema under test conditions.

In this chart, a stop condition of 0 seconds (e.g.
against the remove gas step) indicates that the step is not

carried out.

2. Too Much Gas is Present

If, on the other hand, a beverage with a small volume
of crema is indicated by the cartridge 100 inserted and

there is an excess of gas present in the system, the outlet
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valve is closed after the pump 14 has operated for a short
time until the excess gas in the delivery system has escaped
through the open valve at low pressure. With the valve being
closed later in the brew cycle, the required volume of gas
is vented to atmosphere via the cartridge 100 and valve, so
a smaller quantity of trapped gas is left to be compressed
and mixed in to the resulting beverage during high pressure
brewing and consequently a smaller volume of finer crema is
obtained (Figure 17a). In the example shown the volume of
crema Y in a graduated glass, flat bottomed beaker was 5ml

compared to the volume of liquid X, which was 50ml.

The chart shown in Figure 17b represents an example of
brew parameters used to produce a beverage in this mode with

a small volume of crema under test conditions.
3. Insufficient Gas Present

If step 3 indicates that more gas needs to be inducted,
the outlet valve is closed immediately and the air pump
operated until the deficit has been made up. Thereafter high

pressure brewing commences.

The following graph is a digital image analysis showing
a comparison of the crema characteristics produced by the
present beverage preparation machine 10 (machine A)
utilising the gas management system and two prior art
machines (machines B and C) without such gas management
system. Comparing the profiles for each machine from the
peak (~172pum diameter) rightwards (increasing bubble size),

it can be seen that machine A exhibits a very tight
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distribution of small bubbles within the crema. Machine C
(the Nespresso Latissma (tm)which is a high pressure machine
which has a pressure rating of around 19 bar and operates at
a pressure between 9 and 15 bar) produces a broader/coarser
distribution with a number of larger diameter bubbles,
whilst machine B (the applicant's own Tassimo/Bosch

Machine (tm) similar to that described in EP-A-1440644 which
is a low pressure machine operating at pressures below 2
bar) is coarser still, though without the larger bubbles

seen for machine C.
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The tail to the left of the chart (extremely small
bubbles) is characteristic of the limits of the image
analysis systems used to produce the graph, though is

qualitatively similar.
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Some elements of the control of the gas in the beverage
machine 10 may also be effected manually by the use of
suitable buttons for the user to press, to indicate the type
of beverage being produced and the required crema

characteristics.

Whilst this improvement has been described with
reference to beverage machines 10 which use cartridges 100,

it may also be used in bulk brewers and other non-cartridge

machines.

Embodiments of cartridges 100 which are suitable for
use in the machine 10 having the improvements described

above are shown in Figures 18 to 30.

The cartridge 100 generally comprises an outer member
102, an inner member 103 and a laminate 105. The outer
member 102, inner member 103 and laminate 105 are assembled
to form the cartridge 100 which has an interior 106 for
containing one or more beverage ingredients, an inlet 107,
an outlet 108 and a beverage flow path linking the iniet 107
to the outlet 108 and which passes through the interior 106.
The inlet 107 and outlet 108 are initially sealed by the
laminate 105 and are opened in use by piercing or cutting of
the laminate 105. The beverage flow path is defined by
spatial inter-relationships between the outer member 102,
inner member 103 and laminate 105 as discussed below. Other
components may optionally be included in the cartridge 100,

such as a filter 104, as will be described further below.
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A first version of cartridge 100 which will be
described is shown in Figures 19 to 29. ThHe first version of
the cartridge 100 is particularly designed for use in
dispensing espresso-style products such as roast and ground
coffee where it is desirable to produce a crema. However,
this version of the cartridge 100 may be used with other
products such as chocolate, coffee, tea, sweeteners,
cordials, flavourings, alcoholic beverages, flavoured milk,

fruit juices, squashes, sauces and desserts.

As can be seen from Figure 23, the overall shape of the
cartridge 100 is generally circular or disc-shaped with the
diameter of the cartridge 100 being significantly greater
than its height. A major axis X passes through the centre of
the outer member as shown in Figure 19. Typically the
overall diameter of the outer member 102 is 74.5 mm *6mm and
the overall height is 16 mm *3mm. Typically the volume of
the cartridge 100 when assembled is 30.2 ml #20%.

The outer member 102 generally comprises a bowl-shaped
shell 110 having a curved annular wall 113, a closed top 111
and an open bottom 112. The diameter of the outer member 102
is smaller at the top 111 compared to the diameter at the
bottom 112, resulting from a flaring of the annular wall 113
as one traverses from the closed top 111 to the open bottom
112. The annular wall 113 and closed bottom 112 together

define a receptacle having an interior 134.

A hollow inwardly directed cylindrical extension 118 is
provided in the closed top 111 centred on the major axis X.

As more clearly shown in Figure 20, the cylindrical
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extension 18 comprises a stepped profile having first,
second and third portions 119, 120 and 121. The first
portion 119 is right circular cylindrical. The second
portion 120 is frusto-conical in shape and is inwardly
tapered. The third portion 121 is another right circular
cylinder and is closed off by a lower face 131. The diameter
of the first, second and third portion 119, 120 and 121
incrementally decreases such that the diameter of the
cylindrical extension 118 decreases as one traverses from
the top 111 to the closed lower face 131 of the cylindrical
extension 118. A generally horizontal shoulder 132 is
formed on the cylindrical extension 118 at the junction

between the second and third portions 120 and 121.

An outwardly extending shoulder 133 is formed in the
outer member 102 towards the bottom 112. The outwardly
extending shoulder 133 forms a secondary wall 115 co-axial
with the annular wall 113 so as to define an annular track
forming a manifold 116 between the secondary wall 115 and
the annular wall 113. The manifold 116 passes around the
circumference of the outer member 102. A series of slots 117
are provided in the annular wall 113 level with the manifold
116 to provide gas and liquid communication between the
manifold 116 and the interior 134 of the outer member 102.
As shown in Figure 21, the slots 117 comprise vertical slits
in the annular wall 113. Between twenty and forty slots are
provided. In the embodiment shown thirty-seven slots 117 are
provided generally equi-spaced around the circumference of
the manifold 16. The slots 117 are preferably between 1.4
and 1.8 mm in length. Typically the length of each slot 117

is 1.6 mm representing 10% of the overall height of the
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outer member 102. The width of each slot 117 is between 0.25
and 0.35 mm. Typically, the width of each slot 117 is 0.3
mm. The width of the slots 117 is sufficiently narrow to
prevent the beverage ingredients passing there through into

the manifold 116 either during storage or in use.

An inlet chamber 126 is formed in the outer member 102
at the periphery of the outer member 102. A cylindrical
wall 127 is provided, as most clearly shown in Figure 23,
which defines the inlet chamber 126 within, and partitions
the inlet chamber 126 from, the interior 134 of the outer
member 102. The cylindrical wall 127 has a closed upper face
128 which is formed on a plane perpendicular to the major
axis X and an open lower end 129 co-planar with the bottom
12 of the outer member 102. The inlet chamber 26
communicates with the manifold 116 via two slots 130 as
shown in Figure 19. Alternatively, between one and four
slots may be used to communicate between the manifold 116

and the inlet chamber 126.

A lower end of the outwardly extending shoulder 133 is
provided with an outwardly extending flange 135 which
extends perpendicularly to the major axis X. Typically the
flange 135 has a width of between 2 and 4 mm. A portion of
the flange 135 is enlarged to form a handle 124 by which the
outer member 102 may be held. The handle 124 is provided

with an upturned rim 125 to improve grip.

The outer member 102 is formed as a single integral
piece from high density polyethylene, polypropylene,

polystyrene, polyester, or a laminate of two or more of
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these materials. A suitable polypropylene is the range of
polymers available from DSM UK Limited (Redditch, United
Kingdom) . The outer member may be opaque, transparent or
translucent. The manufacturing process may be injection

moulding.

The inner member 103 as shown in Figures 25 to 28,
comprises an annular frame 141 and a downwardly extending
cylindrical funnel 140. A major axis X passes through the

centre of the inner member 103 as shown in Figure 25.

As best shown in Figures 26 and 27, the annular frame
141 comprises an outer rim 151 and an inner hub 152 joined
by ten equi-spaced radial spokes 153. The inner hub 152 is
integral with and extends from the cylindrical funnel 140.
Filtration apertures 155 are formed in the annular frame 141
between the radial spokes 153. A filter 104 is disposed on
the annular frame 141 so as to cover the filtration
apertures 155. The filter is preferably made from a
material with a high wet strength, for example a non-woven
fibre material of polyester. Other materials which may be
used include a water-impermeable cellulosic material, such
as a cellulosic material comprising woven paper fibres. The
woven paper fibres may be admixed with fibres of
polypropylene, polyvinyl chloride and/or polyethylene. The
incorporation of these plastic materials into the cellulosic
material renders the cellulosic material heat-sealable. The
filter 104 may also be treated or coated with a material
which is activated by heat and/or pressure so that it can be

sealed to the annular frame 141 in this way.

K-FEE SYSTEM GMBH, EX2012, page 2122
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2010/125326 PCT/GB2010/000551

- 46 -

As shown in the cross-sectional profile of Figure 25,
the inner hub 152 is located at a lower position than the
outer rim 151, resulting in the annular frame 141 having a

sloping  lower profile.

The upper surface of each spoke 153 is provided with an
upstanding web 154 which divides a void space above the
annular frame 141 into a plurality of passages 157. Each
passage 157 is bounded on either side by a web 154 and on a
lower face by the filter 104. The passages 157 extend from
the outer rim 151 downwardly towards, and open into, the
cylindrical funnel 140 at openings 156 defined by the inner

extremities of the webs 154.

The cylindrical funnel 140 comprises an outer tube 142
surrounding an inner discharge spout 143. The outer tube
142 forms the exterior of the cylindrical funnel 140. The
discharge spout 143 is joined to the outer tube 142 at an
upper end of the discharge spout 143 by means of an annular
flange 147. The discharge spout 143 comprises an inlet 145
at an upper end which communicates with the openings 156 of
the passages 157 and an outlet 144 at a lower end through
which the prepared beverage is discharged into a cup or
other receptacle. The profile of the discharge spout 43
comprises a stepped profile with a distinct dog-leg 166 near

an upper end of the tube 143.

As shown in Figure 25, the discharge spout 143 is
provided with a partition 165 which extends part way up the
discharge spout 143 from the outlet 144. The partition 165
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helps to prevent the beverage spraying and/or splashing as

it exits the discharge spout 143.

A rim 167 is provided upstanding from the annular
flange 147 joining the outer tube 142 to the discharge spout
143. The rim 167 surrounds the inlet 145 to the discharge
spout 143 and defines an annular channel 169 between the rim
167 and the upper portion of the outer tube 142. The rim
167 is provided with an inwardly directed shoulder 168. At
one point around the circumference of the rim 167 an
aperture 170 is provided in the form of a slot which extends
from an upper edge of rim 167 to a point marginally below
the level of the shoulder 168 as most clearly shown in

Figures 25 and 25a. The slot has a width of 0.64 mm.

An air inlet 171 is provided in annular flange 147
circumferentially aligned with the aperture 170 as shown in
Figures 28 and 28a. The air inlet 171 comprises an aperture
passing through the flange 147 so as to provide
communication between a point above the flange 147 and the
void space below the flange 147 between the outer tube 142
and discharge spout 143. Preferably, and as shown, the air
inlet 171 comprises an upper frusto-conical portion 173 and
a lower cylindrical portion 172. The air inlet 171 is
typically formed by a mould tool such as a pin. The tapered
profile of the air inlet 171 allows the mould tool to be
more easily removed from the moulded component. The wall of
the outer tube 142 in the vicinity of the air inlet 171 is
shaped to form a chute leading from the air inlet 171 to the
inlet 145 of the discharge spout 143. As shown in Figure

28a, a canted shoulder 174 is formed between the air inlet
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171 and the chute to ensure that the jet of beverage issuing
from the slot 170 does not immediately foul on the upper
surface of the flange 147 in the immediate vicinity of the

air inlet 171.

The inner member 103 may be formed as a single integral
piece from polypropylene or a similar material as described
above and by injection moulding in the same manner as the

outer member 102.

Alternatively, the inner member 103 and/or the outer
member 102 may be made from a biodegradable polymer.
Examples of suitable materials include degradable
polyethylene (for example, SPITEK supplied by Symphony
Environmental, Borehamwood, United Kingdom), biodegradable
polyester amide (for example, BAK 1095 supplied by Symphony
Environmental), poly lactic acids (PLA supplied by Cargil,
Minnesota, USA), starch-based polymers, cellulose

derivatives and polypeptides.

The laminate 105 is formed from two layers, a first
layer of aluminium and a second layer of cast polypropylene.
The aluminium layer is between 0.02 and 0.07 mm in
thickness. The cast polypropylene layer is between 0.025 and
0.065 mm in thickness. In one embodiment the aluminium layer
is 0.06 mm and the polypropylene layer is 0.025 mm thick.
This laminate 105 is particularly advantageous as it has a
high resistance to curling during assembly. As a result the
laminate 105 may be pre-cut to the correct size and shape
and subsequently transferred to the assembly station on the

production line without undergoing distortion. Consequently,
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the laminate 108 is particularly well suited to welding.
Other laminate materials may be used including
PET/Aluminium/PP, PE/EVOH/PP, PET/metallised/PP and
Aluminium/PP laminates. Roll laminate stock may be used
instead of die cut stock.

The cartridge 100 may be closed by a rigid or semi-

rigid 1lid instead of a flexible laminate 105.

Assembly of the cartridge 100 involves the following

steps:

a) the inner member 103 is inserted into the outer
member 102;

b) the filter 104 is cut to shape and placed onto the
inner member 103 so to be received over the
cylindrical funnel 140 and come to rest against
the annular frame 141;

c) the inner member 103, outer member 102 and filter
104 are joined by ultrasonic welding;

d) the cartridge 100 is filled with one or more
beverage ingredients;

e) the laminate 105 is affixed to the outer member

102.

These steps will be discussed in greater detail below.

The outer member 103 is orientated with the open bottom

112 directed upwards. The inner member 103 is then inserted

into the outer member 102 with the outer rim 151 being

received as a loose fit in an axial extension 114 at top 111

of the cartridge 100. The cylindrical extension 118 of the
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outer member 102 is at the same time received in the upper

portion of the cylindrical funnel 140 of the inner member
103.

The third portion 121 of the cylindrical extension 118
is seated inside the support rim 167. The shoulder 132 of
the cylindrical extension 118 between the second portion 120
and third portion 121 bears against the upper edge of the
support rim 167 of the inner member 103. An interface zone
is thus formed between the inner member 103 and the outer
member 102 comprising a face seal between the cylindrical
extension 118 and the support rim 167 which extends around
nearly the whole circumference of the cartridge 100. The
seal between the cylindrical extension 118 and the support
rim 167 is not fluid-tight though since the slot 170 in the
support rim 167 extends through the support rim 167 and
downwardly to a point marginally below the shoulder 168.
Consequently the interface fit between the cylindrical
extension 118 and the support rim 167 transforms the slot
170 into an aperture providing gas and ligquid communication
between the annular channel 169 and the discharge spout 143.

The aperture is typically 0.64 mm wide by 0.69 mm long.

The filter 104 is then placed over the inner member 103
such that the filter material contacts the annular rim 151.
An ultrasonic welding process is then used to join the
filter 104 to the inner member 103 and at the same time, and
in the same process step, the inner member 103 to the outer
member 102. The inner member 103 and filter 104 are welded

around the outer rim 151. The inner member 103 and outer
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member 102 are joined by means of weld lines around the

outer rim 151 and also the upper edges of the webs 154.

As shown most clearly in Figure 29, the outer member
102 and inner member 103 when joined together define a void
space in the interior 106 below the annular flange 141 and
exterior the cylindrical funnel 14
chamber. The filtration chamber 160 and passages 157 above
the annular frame 141 are separated by the filter paper 104.

The filtration chamber 160 contains the one or more
beverage ingredients 200. The one or more beverage
ingredients 200 are packed into the filtration chamber 160.
For an espresso-style beverage the ingredient is typically
roast and ground coffee. The density of packing of the
beverage ingredients in the filtration chamber 130 can be
varied as desired. Typically, for a filtered coffee product
the filtration chamber contains between 5.0 and 10.2 grams
of roast and ground coffee in a filtration bed of thickness
of typically 5 to 14 mm. Optionally, the interior 106 may
contain one or more bodies, such as spheres, which are
freely movable within the interior 106 to aid mixing by
inducing turbulence and breaking down deposits of beverage

ingredients during discharge of the beverage.

The laminate 105 is then affixed to the outer member
102 by forming a weld 161 around the periphery of the
laminate 105 to join the laminate 105 to the lower surface
of the outwardly extending flange 135. The weld 161 is
extended to seal the laminate 105 against the lower edge of

the cylindrical wall 127 of the inlet chamber 126. Further,
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a weld 162 is formed between the laminate 105 and the lower
edge of the outer tube 142 of the cylindrical funnel 140.
The laminate 105 forms the lower wall of the filtration
chamber 160 and also seals the inlet chamber 126 and
cylindrical funnel 140. However, a small gap 163 exists
prior to dispensation between the laminate 105 and the lower
edge of the discharge spout 43. A variety of welding methods
may be used, such as heat and ultrasonic welding, depending

on the material characteristics of the laminate 105.

Advantageously, the inner member 103 spans between the
outer member 102 and the laminate 105. The inner member 103
is formed from a material of relative rigidity, such as
polypropylene. As such, the inner member 103 forms a load-
bearing member that acts to keep the laminate 105 and outer
member 102 spaced apart when the cartridge 100 is
compressed. It is preferred that the cartridge 100 is
subjected to a compressive load of between 130 and 280N in
use. The compressive force acts to prevent the cartridge
failing under internal pressurisation and also serves to
squeeze the inner member 103 and outer member 102 together.
This ensures that the internal dimensions of passageways and
apertures in the cartridge 100 are fixed and unable to

change during pressurisation of the cartridge 100.

In use the water, under pressure, enters the cartridge
100 through the inlet 107 into the inlet chamber 126. From
there the water is directed to flow through the slots 117
and round the manifold 116 and into the filtration chamber
160 of the cartridge 1 through the plurality of slots 117.
The water is forced radially inwardly through the filtration
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chamber 160 and mixes with the beverage ingredients 200
contained therein. The water is at the same time forced
upwardly through the beverage ingredients 200. The beverage
formed by passage of the water through the beverage
ingredients 200 passes through the filter 104 and filtration
apertures 155 into the passages 157 lying above the annular
frame 141.

Beverage 1n the radial passages 157 flows downwardly
along the passages 157 formed between the webs 154 and
through the openings 156 and into the annular channel 169 of
the cylindrical funnel 140. From the annular channel 169 the
beverage is forced under pressure through the aperture 128
by the back pressure of beﬁerage collecting in the
filtration chamber 160 and passages 157. The beverage is
thus forced through aperture as a jet and into an expansion
chamber formed by the upper end of the discharge spout 143.
As shown in Figure 29, the jet of beverage passes directly
over the air inlet 171. Passage of the beverage through the
restriction of the aperture causes the pressure of the
beverage to be reduced. As the beverage enters the discharge
spout 143 the pressure of the beverage is still relatively
low. As a result air is entrained into the beverage stream
in the form of a multitude of small air bubbles as the air
is drawn up through the air inlet 171. The jet of beverage
issuing from the aperture is funnelled downwards to the
outlet 144 where the beverage is discharged into a
receptacle such as a cup where the air bubbles form the
desired crema. Thus, the aperture and the air inlet 171
together form an eductor which acts to entrain air into the

beverage. Flow of beverage into the eductor should be kept

K-FEE SYSTEM GMBH, EX2012, page 2130
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2010/125326 PCT/GB2010/000551

as smooth as possible to reduce pressure losses. It should
be noted that, in the high pressure state, the air eduction

mechanism is de-activated.

The sealing of the filter 104 onto the spokes 153 and
the welding of the rim 151 with the outer member 102 ensures
, that there are no short-circuits and all the beverage has to

pass through the filter 104.

Figure 30 shows a second embodiment of beverage
cartridge 100 which can be used in the beverage preparation
machine 10 of the present invention. Like components between
the first and second embodiments have been referenced with
like numerals. Many of the components and functions of the
second embodiment of cartridge 100 are the same as for the
first embodiment. However, it can be seen from Figure 30
that the cartridge 100 has a greater overall height compared
to the caftridge 100 shown in Figure 29. The outer member
102 is taller and thereby defines a larger void space in
which a larger quantity of beverage ingredients 200 can be
stored. The second embodiment of cartridge 100 is therefore
suitable for dispensing larger volumes of beverage. The
diameter of the outer member 102 and cartridge 100 are the
same as in the first embodiment. Typically the storage
volume of the cartridge 100 when assembled is 50 to 58 ml
+20%. As with the first embodiment, the upper surface of the
outer member 102 is provided with a recess having a clamping
surface 118 located at a bottom thereof. According to the
present invention, the separation D between surface 118a and
the underside of the laminate 105 is the same as for the

first embodiment. As a result, the elongated recess extends
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approximately 60% of the distance towards the laminate 105.
This advantageously allows for a simplified clamping

arrangement to be used as described below.

Also, the second embodiment of cartridge 100 lacks an

eductor air inlet 171.

The first and second embodiments of cartridge 1 described
above are given as examples of an "eductor" type of
cartridge and a "non-eductor" type cartridge which may be
used with the improved beverage preparation machine
described above.
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CLAIMS:

1. A method of preparing beverages using a beverage
preparation machine for preparing beverages from one or more
beverage ingredients, characterised by controlling the
volume of air resident in at least a part of a delivery
system of the machine to produce predetermined

characteristics in a prepared beverage.

2. A method of preparing beverages as claimed in claim 1
in which the volume of air is actively controlled by
increasing the volume to increase the air:liquid ratio in
the beverage produced, decreasing the volume to decrease the

alr:liguid ratio or maintaining the volume.

3. A method of preparing beverages as claimed in any one'
of the preceding claims in which the volume of air in the
delivery system is controlled by inducting additional gas
into the delivery system, venting air from the delivery

system and/or purging the delivery system.

4. A method of preparing beverages as claimed in any one
of the preceding claims further comprising the step of
measuring the actual volume of air resident in the delivery

system.

5. A method of preparing beverages as claimed in any one
of the preceding claims in which an actual volume of air
resident in the delivery system is calculated from stored
parameters relating to a volume of air remaining in the

delivery system after a last operation of the machine.
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6. A method of preparing beverages as claimed in any one
of the preceding claims in which the control of the volume

of air is effected on a beverage by beverage basis.

7. A method of preparing beverages as claimed in any one
of the preceding claims in which the control of the volume
of air is effected automatically according to the type of

beverage being produced.

8. A method of preparing beverages as claimed in any one
of claims 1 to 5 in which the control of the volume of a is

effected manually.

9. A method of preparing beverages as claimed in any one
of the preceding claims in which the volume of air upstream

of the beverage ingredients is controlled.

10. A method of preparing beverages as claimed in any one
of the preceding claims in which the volume of air

downstream of the beverage ingredients is controlled.

11. A method of preparing beverages as claimed in any one
of the preceding claims in which the volume of air is
controlled by selectively opening and/or closing valve means
in the delivery system prior to and/or during beverage

preparation.

12. A beverage preparation machine for preparing a beverage
from one or moxe beverage ingredients, characterised by the

provision of means for controlling the volume of air
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resident in at least a part of a delivery system of the
machine to produce predetermined characteristics in a

prepared beverage.

13. A beverage preparation machine as claimed in claim 12
further comprising means for determining the actual volume

of air resident in the delivery system.

14. A beverage preparation machine as claimed in claim 13

in which the means for determining the actual volume of air
‘resident in the delivery system comprise means for
calculating the actual volume from stored parameters
relating to a volume of air remaining in the delivery system

after a last operation of the machine.

15. A beverage preparation machine as claimed in claim 14

in which the stored parameters comprise a basic volume
parameter stored in the control means, said basic volume
being the actual volume of air which resides in the delivery
system of an unused machine or a machine after a purging

cycle has been run.

16. A beverage preparation machine as claimed in claim 14
or claim 15 in which the stored parameters comprise
parameters relating to the actual volume of air remaining

in the delivery system after each type of beverage which the

machine is programmed to prepare.

17. A beverage preparation machine as claimed in claim 13

in which the means for determining the actual volume of air
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resident in the delivery system comprise means for measuring

the actual volume of air in the delivery system.

18. A beverage preparation machine as claimed in any one of
claims 13 to 17 in which parameters relating to
predetermined volumes of air required to be present in the
delivery system for preparing a predetermined range of
beverages are stored in the control means, said control
means being programmed to calculate the difference between
the predetermined volume required for a beverage in

preparation and the actual volume present.

19. A beverage preparation machine as claimed in any one of
claims 13 to 18 in which the means for controlling the
actual volume of air comprise valve and/or purge means for
venting air and/or pump means for injecting additional air

into the delivery system.

20. A beverage preparation machine as claimed in claim 19
in which the valve means comprise an outlet valve downstream

of the beverage ingredients.

21. A beverage preparation machine as claimed in claim 19
or claim 20 in which the valve means comprise a valve

upstream of the beverage ingredients.

22. A beverage preparation machine as claimed in any one of
claims 18 to 22 in which the operation of the valve means is
controlled relative to the beverage preparation cycle to
vary the actual volume of air present in the delivery

system.
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STEP WATER PUMP AIR PURGE RECIRCULATION | RESTRICTION STOP
STATE/SPEED | PUMP/PWM VALVE STATE BYPASS VALVE CONDITION/DURATION
STATE OF STEP
Set valves No change/Q0 |Stop/0 Recirculate Open Time >=1 second
Heat Stop/0 Stop/0 Recirculate Open Boiler temperature
' >=97°C
Set valves No change/0 |No change/0 Brew Open Time >=1 second
Remove gas Run/50 No change/0 No change Open Time >=2 seconds
Set valves Stop/0 No change/0 No change Closed Time >=5 seconds
Pressure wet ‘Run/100 No change/0 No change No change Disc inlet
pressure >=2 bar
Soak Stop/0 No change/0 No change No change Time >=10 seconds
Brew Run/30 Stop/0 No change No change Time >=32 seconds
Stop pump Stop/0 Stop/0 No change No change Time >=0.5 seconds
Open purge Stop/0 Stop/0 No change Open Time >=3 seconds
Pause No change/0 |No change/0 No change Open Time <=1 seconds
Air purge Stop/0 : Run/50 No change Open Time >=8 seconds
Pause Stop/0 Stop/0 Recirculate No change Time >=2 seconds
Reset Stop/0 Stop/0 Recirculate Closed Time >=0 seconds

FIG. 16b
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FIG. 17b

STEP WATER PUMP AIR PURGE RECIRCULATION | RESTRICTION STOP §
STATE/SPEED | PUMP/PWM VALVE STATE BYPASS VALVE CONDITION/DURATION g
STATE OF STEP g
Set valves No change/0 | Stop/0 Recirculate Open Time >=1 second 8
Heat Stop/0 Stop/0 Recirculate Open Boiler temperature
>=97°C
Set valves No change/0 |No change/0 Brew Open Time >=1 second
Remove gas Run/70 No change/0 No change Open Time >=8 seconds
Set valves Stop/0 No change/0 No change Closed Time >=5 seconds
Pressure wet ﬁun/lOO No change/0 No change No change Disc inlet E:
pressure >=2 bar E§
Soak Stop/0 No change/0 No change No change Time >=10 seconds
Brew Run/30 Stop/0 No change No change Time >=32 seconds
Stop pump Stop/0 Stop/0 No change No chinge Time >=0.5 seconds
Open purge Stop/0 Stop/0 No change Open Time >=3 seconds
Pause No change/0 |No change/0 No change Open Time <=5 seconds
Air purge Stop/0 Run/50 No change Open Time >=8 seconds
Pause Stop/0 Stop/0 Recirculate Open Time >=2 seconds 5
Reset Stop/0 Stop/0 Recirculate Open Time >=Q seconds g
s
z
&
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TRANSPARENT CONDUCTIVE GLASS SUBSTRATE
Abstract

{Problem] To provide a flexdbls transparent conductive glass subsirate having fexibiiity similar fo a plastic subsirats, achisving
hardnass and transparancy not found in plastics, and having adherences that can withstand use with a curved surfacs. [Solution]
A transparent conductive glass substrate having a conductive polymer layer on at least one surface of a thin glass subsirate, and
having a surface resistance of 1.8 GO/sq or less, total light ransmifiance of 85% or greater, surface pencil hardness of M or
greater, and no faflure with banding of a radius of 25 mm is manufactured. Furthermore, a conductive polymer application
forming the conductive polymer layer contalng a conductive polymar and polyanions and also contains one or a pluralily selecled
from a group that includes binders, curing agents, conductivity increasing agents, surface active agents, catalysis, and agenis
for improving adhesion.

https://worldwide.espacenet.com/patent/search/family/045993961/publication/W02012057257A1?7q=W02012%2F 057257 1M

K-FEE SYSTEM GMBH, EX2012, page 2161
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



2012057257-Desc-en

9/13/21, 12:26 PM

&4

w4 W o w2 w o i 2
“x 0y o = n.w s F
% & & i o “ 5 f 72
W om B w8 ] Z 5 o &
; zZ 2 & =2 i G = i 4 f
“ R < o 4 i res ‘i
m.._w % it rwnm e # - o) o «Wm
@ g o k] e e = -
& A 5 @ % & % g
& b £ o “ . 4
£ b 7 “ ; % 73
o P e A o,
Z e o ; : i
& = t. o)
2 4] ] %
£l 2 Z &
% £ o
i 4 73 Z &
2 . i
& - 2 = -
k> Sz s )
g = £ i %
Z o b e k]
@ el A2 2
e \«M 3
iz i

4
&

& ‘ 5 ;
% w 5
E o % (%] o
“ e i &
@ %= % %
] e . s
% 5 2 m £ ]
£ [ k o -
T B “ow q o
4 % - 2%y P £ £
A (5] i g 0 2 b [5]
v B ot A I e e 4
- & oo s 7 - & &
z 4 & 4 L
7 = 7 i
5 )
, L~ e 75
4, P #oL a3
Mm & o LAY ow g
=2 et . N et
P E " @i ) 2w
7% Z e 5 @ # 22
st 28 “ &, & i = G
i 2 gD . & = z £ %
27 . P 2] ¥ £
s 43 o =2 ) Pt 2 !
b P %1 74 P ek
ﬂw P > P

O and o

.\.
muE s = s % b
Z &
it B o & .
e Pren » “ ] 3
sn % gy e pe 7 o 1
W 4 % 7 - B “ T e . @
s 2 L% ; P g g LA
o g G T £ .m Gt & E g
44z 4y = W E i 0
Ay 7 4z e [ “ o
Tl 15, b @z o z w4 E o
4 z nww % £ =3 - AR
e - s b bt A
J o2z - - i oL e
e P [ I EE] A L% G
74 @ 2 s ¥ @ EE
77, b -y
4 % & % 5 - £ 7
Y oo b o %
V4 4 23 bl i %
7 by ki 7] s LA
Z 1 %5 : £
P N P
A o o e
Ve >4 r 15 .
] = @ 5 7
“Zn % @ o O B E
Yrens L 7 Hy )
7 wr & o M o
2 22 2 o 2
by % & o Z
% . BE e £ #
“ 74 &
2 - “ %
4 7 &z P
el

112

docdb&KIND=A1&LOC...

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2162
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

description-retrieval& COUNTRY=WO&ENGINE=google&FORMAT:

https://translationportal.epo.org/emtp/translate/?ACTION:



2012057257-Desc-en

9/13/21, 12:26 PM

A ] ] 5 % % © & % w g w5 o ] @ E=
st B % L B 7 [ R i PR o, & Ea 75
] ° i k] P [ L 3 L i A e 3 )
i % b C OB & 7 P o 5 & B2 F 2 U e %
% o A [ Z27 B o= 2 A 2o o % % Z
A k=] S £ S o i g L2 - ] 2 = B2
A Z = e 2 B o & # & [ = o @
8 [ i AR (e Wr & & o omow i o 7
& % i £ Y [ s 5 “ o= 2 5o %
o Vol P HA FE 2 [ > Eo R~ ) = 2 %3
& @ o 2 a4 o % % e &, Z %
# b @ T g g = 0 ] G, " % 4 )
o [ Z i [ %o o = [ kA o A £
2 %3 % [ A g oo G o © = P
b @ % o o % g & G B ¢ o u =z
e B 4 & (5] 4 i o o 2
A P Fa B2 = @ i @ @ 7Aoo o = =
& 7 7 2 4 Z % 2ok 5 @ 2 Z %
1) o 3 ] b7 T Y 4 5 % L L % oo,
t 1 in 75 b e g - 4 - 5 oA X
o [ fon 3 gs R4 s »w o Y P
& & : 2.0 =g 24 @ 4 - o
7 4 P o 7 w 33
= Z z . E o A T e £ % %
@ oo w Lo - ] ] o - P o
p % < ) 2] ‘e ] e ER ] o (573 B
(] i % ko] B a4 ) 4 bz 73
# b b o 4 ' % up Yo A . 7
£ % & Z w2 £ 2 52 @ 2
i £, - oo # e =% & B % Z
P 7] S Lh L% = = % 9 w7 p
% Z 7t £ E oy m@ A5 g &5 & % 4
&~ . ] = 5 L = - > A . - [
5 2 2 - & w2 4 o 7 o < = &
(] B 2 3 £ wr o
i i 9 ] .W = @ & b1 L dm R, (mm ke g %] w
= [N % i o o= %] w5 B %) ) [ %
. 7 g %oy L5 E 2 5 ¥ - 2 2 = “
o o, = v, o o o . -
% 25 & z £ % %oy 2 .8 4% “ = & 2
B WLl K U5 P z G 3
& e @ %2 & 4 & 2 % %
£ 7 ] = = 2w = bt
% 2 7 £ e B % @ = o @ i
i % g W for E
o 2 & - = 5, ol L E2 o = o
[ % o W% i 5 o E L = [
“ - & % b © ]
K-S o G @ @ &
o £ 7 e # a1 A &
o % 5 [ 4 2] =
g W =g 57 = s (S S,
W oz - % % i 2 £
I G A 2 E2] .M G % £ s
% o ; ”
2z B2 ] oo s 2 %
G o o o %y
g v & L £ o oW % £ %
om0 g o R ) i o2
oo . ) B s & =
& ow D g [ Z 4] 5]
0oE n % - E A Z : b &
[ S G e B4 g i = nm
. 2 g 2w 2 e E oy Z B -
2 z Z o s 5 BB z oz
o i o % Eom 2 h B H & e %
eed 1% bt & 5 ya i b 3 b @
“ @ £ 2 % e 2 E E G B
Ly % o = 2t . G g A W
jo = % s} go= oo ] .
P oo b @ & # Z
i o 2 @ 4 % o n 2
A = 4 it oz e =y @ b
A [ o o e g B o ] “
Boem 5 L B P : 5 T = ’
o e ) oo “ M«W 12 7 .m 3 ;\\.H. @ (e #
2 g%, B @ = % = 2 & = %
i P b FRN %o s 5 [ o o
& % CAR o G - % 5 g = 3 A =
o oo =g P ) o ere ot w T sz 5
e 0w 4 =og %2 A ] v IZa o T P o]
A m. R g 2 &L L L 2 = >3 o, %2 m\‘ o 2 = .. 4
P o 2 (T 7 i o B = b
'R AR £ % © 54 c = £ » & % 2 RN BN 5 . i g 2
& o o W@ [ ] , s & o &5 2 i G oL W P ; g R
R % % z mm.: By £ g i B (& ‘ Do E o w 4 5 X
e Y A b+ iz 5 gey & AR
@ & 2 E e 52 A A o e ) -~ 2 =0 T
Z R m s o 2 B B s 3 5 2 P % ) £ @
5 od 2L, 5w 2 G g = % 4 @ o8 - i S #
4 e 2 P44 e e [l B N pA 4 0 L 05 . ey k>
A 7 @5 iy e [ . @ [l T ) et
PR k4 “ol & ., @ W P G o e 2R @ g 2
; o =z 2 a8 8 ? %3 oL & 7, i w .
e . [ o e 4 oz P2 R ) ) {0 4 4. S 3 3 5
“ ot S e [ s &y Bl Z 0y 7 5
L 4 & m 2z o # % Z R L e B [P : : w G . W
o b @ g . o) = e B e P - - P &g P
2 g5 98 2224 e 2 gcs EBBi zron Er ¢Ex 2w H5%4 2
£ £ % L EE g 5228 Yoo o, W b = 522 G &
% b = B TN & A [ R 5 P . T.E G g ¥ 7
d B GG W F e B R WG T i % w8 e h He g8
- i 7o I PN i R < [l o 3 23 e o o 2 &0
R Ly H gL EEtwi 48 T3 %o % wH mas g B8 4L
Z 4 P e GG LG o G b ] ot ! % ]
@ % I < N1 AR~ 1 Z @ =] L k7 i 1 7

2/12

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2163
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

description-retrieval& COUNTRY=WO&ENGINE=google&FORMAT=docdb&KIND=A1&LOC...

/ftranslationportal.epo.org/emtp/translate/?ACTION

https



2012057257-Desc-en

9/13/21, 12:26 PM

o DT 2 i (=33 % 43 7 g5 [ ] w4 o
LA A 5] “ |25 = A % % £ AR 25
N & E P @ b3 £ EZa /] I Fo I =n EE L Y
AP E7 ] i 5] . - T " .z el
N A A A 7] A @ % e = % o
4 Z 4 L 4 4 = = L7 oo bes
g % E® e & 2 oo 2 oo ; b oE g L
foa 3 i - @ oo 27 % g [P 11 0
A I G e 7 % v} g i % 25 4 :
Bonw B 52 Z = G gy bt n o4 A& om @
L A . ¥ A & i e = ol B4 4
% e . &z % z ) % 2L @ % 2 % BEE 3
i 5 ¢ . Z g 2 < % # =z i i
v o ] 3 P et Gn
PR I (5] R ] e 5 . . = s [ % b
=R A & £ 5 5 o % = & %
Lo el dm TN FIR - 3 Wt e = (=3
[ = £ & z o 3 &, % = iz
B 7 bt P 5 A w o P b + o P
= 4 i S [ W 7 3 2 [ 75 e [
: % £ % =254 Z % % % & 5 o i P
w 2 aEoln 2 2L 2 ; . b2 = w2
[ I - (33 P w d iz . R 7
@ o = o iz 1+ iy i ot 2 L2
(- % & = 9 £ 52 i & &
A o° » -~ W iy L P
Foa 4 % bl 1 5] % 4 2 e 3
S ] 2 5 w 25 “ o &
g | el iy i 7 ;)
Z “ 1 & o % s .
o s 3 ] e B L 7 g
- % & £ % [ oo %
% S, " P~ P 5
5] , s @ e ) %4
% 2 % A Z w2
: b -4 [ ¢
g, : ey £ k4 o]
. % = o7 o} & [
- posl o = kg @ Lo R s R
% B o £ P @ m\w oo
%] b o 4y “ e
- @ 4 . IS
b4 & & % g
Z / i 4
[ 7 P P
% ) % 5 23
|7 - 4
£z O ; “ Y [ 3
“ o W A I ﬁ
- [/ B b Fs
& @ty e w o= @
“ - o (9
P % 4 muu .ww, % %
s = b 2
s o T =] g Z
i - R S v L & %
AR I A o A C 7] -
o B 4 b= 4 L2 boi % .
VRN & = = 4 %
A A & & 4 2 % gt %
& o 2 5 &
22 u % Z = . A =
e 2o ) & 7 - £ K”] - 3
P “@ o g b AL S z 73 Pt b
= & Fiy o re) L = F AR G k4 &\.u 7
e oy P vl “at 22 s iy
=g L [ OB . om m S D 2 S
&5 o= w [ A o 2= £ 2 an # = @
o —1 w - IS 1 s e ey 7 b3 -
P2 ] e i [ Er A R R 2 gz P
5 7 L1 = 2] 2w, e e Py 2
@ @ iy ww ;2B ow m.\ = . o “ Z
% P b2 be ] s ) £
= @ 5% i A B R A - Z ,
(o rmu -y . A g7 emo o Rhouh BG g = 4 s -+
2 29 B B 5o 4 D d oG 5 Ew . “ £ 2
o5 prd A B A R I P o 2
g Ze i B D o n Lo o L G D “ % e 3
- 7w kb s o L bW g A w A 5
F i P 7 wow G P “ - o
“ - &2 5 ) w 5 L AP R % 2 [
% % 9 = [ ) % % n o g 2 % 5 2
H =L 2 oy @ % .o £ b £ o
rmn = ] & i LA ot ...m m m £ .mw % (%] © w.w %
151 o @ o O p P
. s - = B ) N o om L W @ o
23 #og P L 5%y Wk E o 2 "% i
L @ o A [ - w2 k= i
@ o fn oo oG g og T 9 A & :
# Ko “ x> W% e B i & %,
] i) W gL &3 @ 1
ot oy & G o B - (%3 FE e HE m b pod P
i " @ W e [P~ el i £ b3 o]
F % A R4 m.. g o 4% UG %5 iy B 4 i
s L 2 - ! = : A2 -
O g o W [P 25 L oy & . e
W sn P m U o o oy Y 2 4] - B
o 2B e 2 %5 P 4 E2] 2 A
) [ % A o = 2 o %
g %o % @G & & %) ¢
& Ve Z, bs) w P 7 25 z 4
A 9D r &) 2 ) o o b . [ “
[ @ i o . % 5 i
& o AN A 4 % = =
A 5 # e 2 5 i 2
5 F5 = oy % 2z %
; P % gt %3
G i AR e %= %
£ 8 2% 2 ;
] & @ E- £ o % =
i T oo T G 2 2 =
o g [ b A % g P “
;L Rt i £ * b e
== o U2 4] ] 7. ek i

312

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2164
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

description-retrieval& COUNTRY=WO&ENGINE=google&FORMAT=docdb&KIND=A1&LOC...

/ftranslationportal.epo.org/emtp/translate/?ACTION

https



2012057257-Desc-en

9/13/21, 12:26 PM

i

&

& w7 g ot o oy dy oy P o % 2 L2 @ How T e
‘-, ] TN NLEL a LN B L b4 E2 oo B o W
£ Z 4 - 3 < ] ) [ @2 Wv ]
kv i o, o G, i P 5 ] oo 5 @5 s
£ o B e 9 L 2 e s % % 2 % [ A
Z [P AR R M [+ oz % %% Z B 2 G By
& ¥ G &, i i o £ it
. 5 12 o it - & e i - ay
% ] T 3 o © 7w 2 7 A
b £ e i = pa < , - O Z :
7] R N X % Z = Z % ’
& oG %L S oo O o & o L =
Pl T A fLn B S L = P it e |44
& . a5 s 2 % & E u Z £
% . 2 ] 4 7 o -
5 7 R T -t = =, 5 s v froee
&) [ Bl s d P £ %
. g E i 5] % o=
o - wx A = g
b T3 5 % o 7%

oray

Y
b

k3

axypyrrala)
G
d
dodeoyio

2
2y £
. 7 L %
b3 s . eees et P
o 7 “ ]
e “q = &y et
o %] = o
& o Z]
. A ot 352 i &5
55 g o, E=] % 7=
A : ., ;
=2 = & ]
L L LB 4 é % % i
- @ m e 2 . % &
1 é A - o ot o] (57
% P % e & e =
A en P 9 ) A ) 43
o A 22 . = b = P
TG = i ; o & - nl ot
o oy oy 5 % @ s 4T
7 et e ~ L. i3 B A
“ 2 = @. N 4 m 35 mW
b [ ke £ £ o o=
% E A = ) % g @37 a%
. KL 7 o] o o o0
% “ v “ b4 = 4 /4
E LB o % 7 L E
- izt o LG 5~ [#] “ A
o ) L 5 P A %) e 2,
oy o b v B % e ) g i MR
% Z % i # p
] Z 1252 B2 e 2 ®
& . 4 .
2 2 £ 8oy g
“ o £, 7 g e
raa, oy -,
) i s Fra e R 4
i o P &G E o 2on L R R
4 H YEEEESEGCEEE LG 2 ¢ £
& i ) 2 ooy 2k Cae {3, 54 b & @ b =
L2 g A Lo e 5 o LS o)
AN I I R e - % T 4 ]
. gn G G 2 e 5 o i o o3 .
"t e g -, s o ber 2 oy Z e b A
P A v hy 2 oo & 2 ] o % mE B
o b G i s = N - & B E
= P . & : & %, &k = 7 2% w b
P e P 7 nee 7 5 75 7 Z 5o
% . & 7 P A SR E w 5 T omaE oz
5 i & i wm Y2 % g8 L2y
o 2 . £ @ i N
. 5 OEH g Z Zh v
b i o @ 2 & £ E g o
& % £ i s BE £ g
% é = = P B 7
@ “ a3 I
% .@ # % o we dn By o 0 2
P # i % Do B & W g: dn
% i %) . b)) . Fogm Y
o [ et e £~ 2 Al woo
ol i) [ V] 14 ot %5 B og oo
i e o iik , Zn tn G
= . A
Eo F 5 b= B <
k2 = k] o 2P %
w s o = N\w = ”.‘ z .n\\m %
Z b % % 1 = Yo 5
& 4y ot S HoEm 4
) g d 2 a4
Vol - o Lk -~ g 2y
> % gy o & o B e
s 3 = P E=] Am S Ead
75 LA, %7 i3 5 .
o - LY b4 .
F ] &y 4z w7 o 9 R
= ¥ = 2 E2N 2 G @
%5 e LI o %z
oy R fo) P b
g © z £ 5 5 2 ,m
7 e 7 @, = £
o = " pe
. b4 Lo E 69 h Y & % A 2"
[ 4 L 5 s ey B o %D o 9 e [t
. G e s £n 7 5 = o
g ¥ (oA A e W i 12 2 a0
wh [oy] A R o P AR R (oI w03 3 %
s Y] % oy i e (%R 4] P
£ o EZER PR RO B A o 4 i i %z

4/12

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2165
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

=description-retrieval&COUNTRY=WO&ENGINE=google&FORMAT=docdb&KIND=A1&LOC...

/ftranslationportal.epo.org/emtp/translate/?ACTION

https



2012057257-Desc-en

9/13/21, 12:26 PM

AR R~ > oo P W b o B L
%4 m @ .m.,w L m “r mu 2 % % 2 g m.w “
Z o E e o 5 4 % L 2 o = @ 3 AP
e v 4 et o s pod [<+] P S e A
R % o & = 7] 6 g = & w2 R
LB g o o Le A b i - Wit o [s3 “ =
5.5 E A 72 @ @ z &5 B @ oA
e A 5 P e o 1] 5 [,
= % om o o w“ = & o k5 &
w5 e It @ = o - 5 £ o & 2 ¥
] g, =z Ea # 7] i . oy
= % 4. T & o b 7 P A
G & W e G e ? s -
@ @G g % [ Z =
ded 4 jovd )
b )y 7 i &
& %
b4 4 o e
% bee o
5] £ & &
- 7 55 it s
& : [ %
& = 14
rose b5 ] £
2 Eo.
“ oo st
% & @ B
oo W 7 5 . s [N
s tors wes e Y
[ Z n/m sm....... % . R =0 i W.\.
R gt z o ] %o ia
% &7
2 .. Z. e o % <] 2 g
S Z = 2 =
# i “= . . & @
o1 4 = i o
2 M o o o S \w.m
[FR : P =0 g & .
% - w2 a g Z 2 o 8
{ o o 5 K]
@ @ i/ ot o [
k- - & %o Z # [~ w 2
= G 2 B o S -
% o A B . 2 4
=) & "
Z £ , 59 - = = ok
s P p2 -4
i34 fee) 4 5 £y
A 4 4 & .
] 4 o & X P
Z g - “ ot &
w3 @ A X1 ez
. = 7
i m;u 2 & Wa
. k] e PR
u % s
] F % =L
5 - o = B
2 o . Z oo W
[ = 7% Fd E B B & T A
& - i K7 e Ve A e = B
o5 L e o i v @ o S
@ 73 -y % “oB =
iy w = P < .aﬂw o e o .
oo & ) i P G of B % oY 4
& o, P N . wv wopt Fod =T 2 2 % = L
e 27 4 s . = o % o i v T e L
o 45 i b & ] %o LoD =
o P [ S Z 75 Lt R =
£ 25 ] e, . KA i 5] e W
£ 7 % w gt s B4 2z P 2a = g - 2
Z - e L LB Y Bh B b % % % “
%% 0 1 ] Z
5 1 4 W oy - [ .
4 i % Z Y 2 i o
2 % - I R ! L2 7
L% bs ] £ B R o i
& 7 % 5 55 2 fa 5
& P ] Gy . b
= 7 @ kR £5
a g 28 .“,
. B 4 I
= i bS] £ i
“ e, P 5 “l
= 2 & & % % b 5
75 5] £ o k7 wm U Z .n.\\, 73 om0
ww B @ @ m E+] % o O I % & =
B o S e ; . & 7] g L R
& i s PO R %G = L % @
pn &, o L2 @ 2o s B . @ £
2 i & &g, % " 2o £ K (4 4
o Z # G B o B ] % . E~] w == =
% £ = B A @ e " [ £
) ) o ay uE P ek e =2
4 % it 2 a2 g g 7 gz 2 = %G %
5 3 %3 o T e 7 AEZ 4 o p 22
o & & 2% 22w G L2 H % 3G i b [+] 5 @ 7
i @ @ Dot B A LA A R VU A G <Y o & & i ko2

5/12

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2166
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

description-retrieval& COUNTRY=WO&ENGINE=google&FORMAT=docdb&KIND=A1&LOC...

.epo.org/emtpi/translate/?ACTION

/ftranslationportal

https



2012057257-Desc-en

9/13/21, 12:26 PM

A Y “ 7] o [V & S
25, % Z o
= & ] 2B W oo L
a2 % 4 % i P AR [ A
= Z & =R @
= sl % E ] o~
P4 4 : [ o :
I “ m\w & T L &

) = % o, G 2 £
5 s % == o i sl ) gy
= & % p [ o
7 b i ) £ % fea
= Z % £ A 2.
P [ [ o a5 % o
o o - - & % @ z % 5w
% 5 =g @ & = R
E = & 4] % % £ v 5
= w7 ,% e & z= A AR
b4 = 3 E I b ] £ CE B gL
“ () o bl [5% @ 7 575 PR R
@ et [ oz o] = G e 1
# z 5 2 Z 5 2 d z & o4 5
= Fd o oy un %

s amuisifiad,
&

@l anergy
&

(=3 5 b 50 £
p = e & e
%y £ \ o z £
9 = =% 8% 2 . % g = 2
% @ g PR w W gD £ % 5 £
% % # w g W 2 b B [ =z £ &
s 54 £ oo ow g T b & %% %
T3 ° 9 o wh e U@ Nl 3 o Z
% w7 . ] : ) oA I =t o
o = S5 Ly [ @ 7 f=3
[ @ W 2 e iz, P # wh iz
. o & % % R = e =,
# o i e Z [ ke L Z = =
5. & & P (] . A2 i
b i o o Z 2 @5 &
L . ~ .. ) - a - y
= % o WGt Ao moL e s =g
Z @ e s B Ly A
: = o % 2 L i ae # o 5 - :
S @y g g 2 43 O A I R S B m i A 15
i % R EEE .me 2 £ 2 g Z &=
& P N Y = B o % £ Z
e [T o4 g 4 B L ] E2] . 2 7 4
= 4 CE e R L EL # % Z 2 o 2 7 z .
= Y8 Y S o ow @ £ B 2 : 4 0o 4o & om A
2 i FA R R D ARG N £ bt : % 2o gy
s HOG = 2 R 5 3 E L &
= @ AR A L : : @ & 2 & A
- oW o 5 4 G B2 # “ w PP 2
; w5 oo 2 B s e = 4z Z 3% .
L 4 wy BB opr W 5P e P e A %,
EooEm ] B i 5 A i,
8 7 B oowt oo @ f @ = 2% i
5@ AN EE Z % - 2
A~ & Loy B2 55 P & W o
iz ) B~ S TP e - i “@ i
oo 599 B 5 P Tebs £ (%) Pl
: R RSN B TR R 7 £ Eid L g
; 5 % Lo m g R E T it @
@ o o & H ... B %4 3 w %
= & % = o3 .
@ @ Z 4 # & &
/) b i e bt o b
3 © o A £ (%
5 ; @ & 2,
; % : i @ % =
bl 4 i P 4 *
& “ i B & %
.y ﬂv e it
o £ £ W Z %
= & % o & 5 .
] 2 w 7 " s & ‘2 o Z
% i@ 3 A ¢y g B 0 e 7 P
%2 4 k> i o 7o Z 7
Z £ Z j: 2O g w = £
“ ; 7 3 ] - kL 2 o E e 2 .
P ¥ 7 7y oz e Dot oA i) G g4
o) s (% . [ A P o 45
ol iy = 3 b a2 ) w M ol - i
b 7 & # 3 o o % AN @ Bk
% ol wonos 8o A 7 4 o ] o H % o
#~ tzz . 245 Y = p 4 4 s [4] P E]
= w5 om EOE G 2 % % 7 W & %
b e eeks  wrm p s e wih i r P2 ) P-4
ARSI A VA 2 & o 5 £ f2
LA A A A G5 & D = = H A & .

6/12

K-FEE SYSTEM GMBH, EX2012, page 2167
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430

ieval& COUNTRY=WO&ENGINE=google&FORMAT=docdb&KIND=A1&LOC...

description-retri

/ftranslationportal.epo.org/emtp/translate/?ACTION

https



2012057257-Desc-en

9/13/21, 12:26 PM

[T ] PR
g RO L oL h %
3 7 528 % 7

E

the

e
8

pyrazing,

&)
ne

[
)

P P o 0 -
7= & g s )
N [EE & W z
g 2 oa L i) 1 . B
225 G H % o 2 % 4 o
Z 85 B & 5 . V- 7 £
- L o Ry v 5 e
L] = = & P s @

rogen
apenian
&)

e
- PR - i P, = P
o = 7 b . N Lz
% mmm R g, g g [ Ww £t . £~
i & o [ o o & i o
b 8wl gz« o B G e 8 2 @ %
e & 5 . g ] S P2 . b i
- k= T e 2 LMoo D 4 Y %

1 P AW o5 o &= oo E A o
&1 (S A () E R L i =
., ix i ik W o G g e =
= = b A [ o
G g g2 L& © 4 by
% Dok goE T i, : 4 &
A oy & % & £
b ) wOE e i3 e A Rw - “ s
o & k7] R A 4% 25w p 2 S
& 7 it o i e g £~ £
o v & LA “ A P4 o
A4 4 “ i . PR £ T

PR ] k4 oo 7 oz (el

i & %3 IR G :

73 b (A s

43 e 5 “ m

o 2 e% G i

. z 5 I g i
[l &

Y
O

i

H

2-mathyip
i
2-amino-
yaros

i

¥y

-

i

ne gly

&
% A EY £ P W 4
= o an Gt s
LN I3 = e B R R % 5]
o o z BB Hh 6 e &
4 iz - -t @
& o5 2 o = %
% &
“ A . W?W..
F44 v “ : [ A
tr o - S = e b
4 @ B A & Z G
£ G Om P G 2, ] 7
% Egy i b i e\ X k=] i
g, ) o] . i u 5 O
k4 = 5 e i % o5 B Z o
E B 2 o L ] vy
e n B - . Z
) s 5, o Y G i i
P & w4 i i b = b o
7 2 B4 £ £ B £
& > E-E N 7 - 24 ; 7z Z @
7 2 Z 2 g = ) o ¥
W“ o % i fs . font i e
= 9 L L. 2 o o [ & %5 -
7 & 5 e B f % @ % % : Z
£ g A # g B = 7 “oE A #
o z i % @ o K1
£ o ¥ b o 5] A @
§ % A o @03 2 7 = 2 i
. e B o @ A . = Z -
i A - RS %4 i . = %
P LY o 4 e > s £
T o 2% B8 ® ; &= & v
LB B E v e e [ e “ [
S L 2B A & 1] %, @z
22 . = U2 £ o ; % i Z
e o e - o it [l .
& 8 2 25 G g @ ] “ % & {
= ) oA S Lo £ = ra o
288 542 58 5 E & # G B
2 B o BoE oy o B = @ . % : £ &
“% 2 AT E F vk # % b o
P s ek 5 “ @ 5
) 4
R SN 5 = i+ 9 o 4
288 5 2F8 % % &5 & 5 Z
e P FRE 2 Z g 2 4 wh
o 5 = 42 n B : G 7 % “ & 2 8
= “ R b £ [ £ 2 o Lk
% £ g h ® 5 . e gy 7] 7] ) 7
G 22 uE - z “
e o o B A s & £
% o e SA -] b7 (o] ] P

7112

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2168
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

description-retrieval& COUNTRY=WO&ENGINE=google&FORMAT=docdb&KIND=A1&LOC...

/ftranslationportal.epo.org/emtp/translate/?ACTION

https



2012057257-Desc-en

9/13/21, 12:26 PM

B L 2R » 5 ) 2 % 2 % 82
B BE | b & i g & @ e =
“ PR T & s & e g * . i - [ ]
ago on #H i i 2o @ & A o P 4 oo P
B om Yoo iE 7 o %0 “E 63 = b i Fo et
B B o . k] & i = e “ 1
o Em W oy &2 o 7 o 7] o B . " e
AR ¥ 4 % & A T EZ A ) ] o 5
> S R < Z =4 S 2 % o Z = &
P Yy - & B o = s} A 7 g
s BBy o @ ] Zw % e G 3 - % o
i K] % Z = % i 25 £ P 2
4 3 P - G % % @ g & % Z
K & i % o 4oy B % : %
o3 £ £ % > 45 [~ - k1
% % & 5 W 5 G s 7
o ! ) 5] (%) 2 £ e e o “f, ]
() 5 “ i 7 b2 Z ot e ]
; [T I < B P i - >3 b % B
o ) =2 o2 4 il 9 / s i T,
wtes m s . oa, o ey o 9 o 7
P AN Z Mo ; ] # ?
P o e o e “ (24 7 4r w
7 P 3 % i 4 = ; g &
5 et £ 6 Pl ] W@ 7@
173 7 P Trs “w B4 e o
i w4 s %K & 2 w20 5]
- e x oS it 4 P
o g wsw © o e ) (I
A @ @ £ o £ 7
f G A I @ £
s L. O3 % ; 7
5 % 7 o k=t =
-4 “, = (%] -
& [ . @ z % 2]
. v B % o [y = 7
: @ (] G i %3 i % =
z @ g 2 # & Lo w4 Eind =
75 P ] ] A A = e &
7 ) = 5] K . Fon 4 b
e _— & % o & 2o, £ 2]
“ Z e e # % o # A A “ 2
4 P i - iz W B2 g :
Z A ] A % o o & 3 & = ]
g T W P o s o . 2 T . B £
e e g X =z 3 7 1 o e - oy g G @y oy
@ o % ¥ e 4] % Z b i Bow @ % a0 2y %
[ [ 4 2 ¥ ] oG A A A %
oLy = 5 = b WL, A T m o “
[ A 4 m e 7 2 i Lo L5 P~ B O s
= . = Z £ ) 5 o, G B0 2w 23
- P~ 57 = : g o B o~ = [
EE g 2 g K% . @ & by &
@ By ® o ; w o Z o
oG L . 2o 4 @ a5, &
4 S R (SR A, 5 o
& = 5 (23 % = a4 %)
g w . L = 0 i & <
oGy da [ A & s P g
e @ 5 % 4 ] # LY -1
% 3 [ s % A o &
[ I3 ok e £ ] @ o d A
%o i [ W oE 4
e 2 w5 i
& w G E £ g
(5] [ o A [
v &g s @ o
# . 2 B z 5
e ez T 6 & &
& o , AR E
; ; [ A .
= - @ g a g z
& ez . . 5% &g
2 §= =2 £2 e m.u\ %
e} Z [ [ [
%3 o i) @ L oL P
i b3 . G 2 gy
& e Ao 4 “ o 7 ] e P
) % G & @ it £ H e E “ (5] A
7 e 4t . 7] be] ) = 1% ; 7
7 = Lo % & AR e 5 L o
£ Z %G . & “ B o £
& w2z 7 “ £ L % 2ok H ’ % Doy
A £ o . i [#3 £ A 2 Z 9G¥y L
= o & % ) P, = o
@B 5 G o [ - it o o 4 o= s
& o2 2O A ] = B UG o £ o op 4
S G5 P 7% i M R A P 5 P ‘L
& . i A . 4 ez 0 2 %7 Lo
FVE w2 157 A ol = v 2 L
e ' Z G 3 Z B- %558 & %% E
% Z % EE 38 28 & 5 EEE
] % £ & a9 - Z 7. 2 ESE
% 5 =5 “ “ B eE ez 3 X e F
% o i PO Y @ A & =
[=3 o = A S 0 2 [ 5] i o

8/12

=A18LOC...

=google&FORMAT=docdb&KIND:
IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2169
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

=description-retrieval&COUNTRY=WO&ENGINE

/ftranslationportal.epo.org/emtp/translate/?ACTION

https



2012057257-Desc-en

9/13/21, 12:26 PM

7 g 5o ; o @ % E>) o
o= % . Z i i m & A =
b oo . % m #H el % ]
2 L & z 7 % w g1 £ i
2% ] . Z £ o
are Pl : foo] o 5
G ez oo e Z A g o % &
] o v b P ,
5 & @ 7 . o 3 5 e
£ i 4] 24 @ 7 % &
o @ % i w2 % %
w4 o 5 Z & o & - i g
@ o 5% = &2 2 2
s e sy it o ] - -t P
oy oz i & & o - i
& i E = 7 = b2 [ I3 [ %
2w G (5] %, =4 o & & ﬁ 7
% oo = 28 & g ° 7 o by
P = @ ) P o) = % i~
5 % o # & = % o = &
v L = - & Z #
£ & om 13 % 24 & @ & o
P 2 : % 2z - 5
: L " - A oA g
£, 5 “ : = % 2 ?
% 2 o # ) i & 0T 7 & )
% % o R R~ B P AR i o 5%
wro g5 o e o EE g K £ 7 2 -
2 s “© P 2 r ] e 4 [ i Mm
L2 L @7 2oy BE & 5 28 % i
AR B i iy m
£ g B omom e £ £k -+ s
G L s GoE om0 o e @
. :\'.m 1) B um r . n.m &= s im0 i 1
= L2 og & 3 z = o5 G
o o 2 g 2 w i P % =By 8
A S = Do b % g S WE 2 un
b Koy % B @ a2 124 o z 2 e2E wa g -
= o [FR N - # - £ 5% £ A
@om = e j w G - % G g S 2 £
N noE G - G ‘ % 2 g = A
B 5L - o o 2o @ g = LY, ;
528 Y L EHBEgE L WA P - E A
= £k ® A E g x G % % % =
5% 5. * i & £nog B 5 - £ 8
= T 7 = # 5w & , Z o B8
% EowmE g 57 2 5 # 2 7, g £
R A = % 2 & %, . s A Ay
[ = o o 4 & i [ 2 ke [
& . % @ % 2 et 2 k5 % o5 7
b W i %) & " 3] 5] % o
R %2 G B e . bl &5 o5 7
b P bl o - n.\“ &w " s A\nw PN “WW;“
% orm : 2 ) A R
“og £ 2z s 5 h % 7.
) s LR i, ] nres z
& = 2B = 5 i H R 74
[ = # [= 4
2 . L T 153 ] e iz o =
£ g E v i & ; é Z
b, % s 5 [ = = 7~ P n...,
&z 5o G4 £ 5 § &=
b 5w R . % = 7 2
s = Ay b 1] B 4
Y L 2 % % 4 - b
& o 2o " 73 5
P B = &
g 2 . B, %
b oy 5 = 3 £ .mw
£ ) %5 &
% P ; &
# o = o 2o
L : o B
- p P @
e a9 A
. L iz A
% [} « .
= ) .. %
u.ﬂm P w \%
Ko F31 9 o
7 & % = [ 4

& & z Z L BG4 @

23 i) w &2 %d z ’

e WD el fad ¥]

g oyl B E S i Z

. 2 e ey @5 - -

% G g 7y h . [

Z S EE G & o

P R s R # I 3 =1

a BE g P S I 4 % = @

% f o5 e i s &5, L U 73 ]
% b Mwu TR wnb.. b 5 P = H
£z £ 2 EOl A TR A ] i ]
L f T R 5] 5 £ = [ ]

ok e o 5 -y el

] % ...wm & & & 2 E i k5 5] & k]

9/12

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2170
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

description-retrieval& COUNTRY=WO&ENGINE=google&FORMAT=docdb&KIND=A1&LOC...

/ftranslationportal.epo.org/emtp/translate/?ACTION

https



2012057257-Desc-en

9/13/21, 12:26 PM

f o g o ¢ P e b 5 Pl [ 4 - 4
o A Fo o 4 G v 2 F] 2 2 g & B
b @ ] “ % % e ko2 s s
o i & g - Z [ G
£ - .z =2 h ) Toes T E e %
4 P i @ w G 2D 2 B
a k= P 4 P L o
# o E2S (2] fo7) fe3] [
2 i % £ 7~ %z
e % - o i = o =
o g e s o P Y P
< & " “ o % %% & z =
? % o i 5 = 4 % i .
& = 7 174 7 g o = o
Z 2 24 2 i ot $2 “ o &
A 7 (23 %@ @ gy “ G = 5]
3 = o g ) B E~]
= @ G £ g = % W i 7%
% by £ ; & & z % G %
= 2 @ G & & B2 % 2
) A i ¥ %
pA @ /%3 = & P
it k7 o % B % %
n\.. b nm .\.\ e 7= i
& = =2 @ e & %
= 2 s = A
o P v g 5
23 e e @ 75
. o re) P oF o]
o o g o« > “
B g b o & 2 % %
= Z i = £ % . o
1 7 A e s £
5 P @ % P & % & =
5 4y i b = & St P
[ “ % b 7, i
o B4 & s i 2 St (] 5]
% i ;= S 3 7 = Z 3
4y i Y k%] . <3 B4 =3 %
S 2= = i 2] s §7) Ao
- @ o, [ ) 7] oo i 7
Bz T Z " & & > g 2@, 29
5 A w5 5 s P ] ks
F B = -, " %2
5 % “ 7 Fn 7 % 2 w3
o P ry o 5 ? -
. e o s g it 55 : o
- b o o oy oy W
£ & % £ 2 7 mum = & o
[} e by 3 x i e ¢ '
y 3 E e e o
% P P 2R £ 3 E *
s o z B & . & -~ @ "
2 S D nE ol - £ :
4 & =g o 4 % i
o - S .
o bz = o e g 20
kol = bl s) ) i
b wn.m : (92 m @
A -1 i 75
Z & % £ & & o
R g Fre pa s
& [ I % o= j*3
woon a,w - “ i .
R4 . ] b
7= it o by
[ o K b k]
5 2 4 i %
%2 - & W o - “
EZ [P G i “ 22
= Lo R Lk s Do P
i & i % 2 2 a &G ) & B 7
ko w2 PO - & L oy B %
5 g B Lo k] % e N2 2 %
& w oo 2R g z A= B P
“ i I A ; i e g2 @ 7
7 E G . 7% “. & = L B & i [P =
[T L B, ] %@ = 7 & o B
s A2 o 52 K H - Lo £ 2 T fet
5 b o o Ae 2 k2 Y B P s i
& i i . - 2 : k- o i
P o o a5 o [+ ) b4 3 & o b 5 . b T Eed
W.r 3 [ b = S b R g % oo & & P
2 5] o 5 - - . (A ] K
A 23 [ = 4 g w % %
B2 @ i ] & & A w G #
|7 A 7 % o % ] = L <2
VR o A fer G % <2 s ey . b
0 o 4 b Z E LoaE] W Tk o .
o Uz ] s ) =g == & 4 xe 0 [ o P
@ 5 28 DB oy g W T %3 @ [ %
&2 5 % % 2 5, iy = % P % w5 E2
% SN A TR o ow B %L 7 i Z o @ ”
G e 2 s G = 2 %2 B 73
Egl 2 Fed @ 42 8 5 2 % g , [ R |
g e i B 2 en w2 Lk T3 E 7 “ % =] P
o b T gs £ g e P 2 e
& Y o5 2Y G 4 g dn B % Al o B @ o
2R A AN A B Pl A ] i i = ; & = g e G W
- #E A i o 2 A A w5 i i B E+) A fn o =
PO P 7 5 e " o X [SAd [, * 4 [ - fom Gt 0
B E B ow 5o H A T = & 0 v 0 e L I
IR ] 2 v > AR . 42 W [ A - & .m.w
[R5 B I ) P4 4 oz oo % 0 Ak
P A A B b L4 % m 7o A~ PEA w % 5 @ FE 5 E
T L ] i oEeg o @t M w5 L O o T
£ & g @ s B A Y2 8 o 24 £y 2o < v v
558 o Bg E5cz Eng 3 28 8 g5 %o o
2 A5 ) 5 5 s A p= e oz et 4 o
Homom ZEE 44 e E Z2ag e w3 & 2 %
5z 2 g v« @ s B W o BB 4 i ik = b P
Taw e, % Gt B . B2 @ @ 50 % &
B EE EE2L S aEE % S g 23 Z a8 gz
T b o e, P e L 7t o P 5 9
whe Ly B R % 5 A T R z o %2 5 G w %

10/12

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2171
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

description-retrieval& COUNTRY=WO&ENGINE=google& FORMAT=docdb&KIND=A1&LO...

epo.org/emtp/translate/?PACTION:

/ftranslationportal.

https



2012057257-Desc-en

9/13/21, 12:26 PM

% 2 9 H % £ 8 w o 5oy o
A [ p2 = “ [ R &
8 5% - # g Ed Do %
: % T £ i = - = s
- & k< 5 2o P £
@ M~ 2z w ¥ - & 52 - @ s ot
Y . @ WG -
; “* g B = o ] 5oz e T
= & : s o T
a4y n s 4 A .
2] & E=] 5
= “ 4 34 @ %
w5 = ] G 1
o Eo ; . e 4 . i !
£2# g Z & % Z g g zr %
I & & & “ £ “ o
[ P .nm\. mw . % i 4 Mu
LAY & o2 2 W ot Am 3 w mmm
% & # & Z & s
a e e m.m s 52 ] [
b o ey g
% G & o o 2 % :
% 7 7 3 2 hE Z %
£ .o prd hes S Pt
= < 0 = o =2 %
wE ] i - @ &Ly [+
o) 4] 5] Tl 5 g 4R
% - “ & @ o L
@ I L GE g wme B4 gy
23 e w i ol
iz # . 2
= mw Iz = Z
2 > % o
b = g S A L
% o, b @ 0 E B o
; P2 o o P . . G
% Z ol A & o @ B ow B
% \.“ For & o B S I )
4 o & ; 2% A
14 %3 A T O
3] P 5] w3 5 e Zog b g
e 7 P @
% s w2 Z
[ e b2 77 g b
Lo 7 @ 2 pA
4 “l e :\\-.\\ e N b
E o “y
oo Z L o o
b1 = A 2
b B o 2 A ¥ #
# g R g 7 . mE i E e E .
v £ e % .,:. o GG e e BB 2
2 g R % £ =, o E (s m e #
] [ 1 2 &= o & - w87
E A Lo T T 2 75 = fol AR s I 4 £
% & = B ; % H & LAV B -
w % 2% 2% o 5 £ z
et o5 y 5 gl 73 . &
w 5 25y 7 g g BoZs 2 g
o = w0 Z iy v W Lz A HE g
v 3 is % 2 [/ R A~ b3 % 5
% 4 & 2 L8 EEEnG Z 885
- @ . LA [ I R A 4 i & g
7z dn @ pren, : o T o £ 0 @ i g
= Z - W e R n EE & LE g mw %
- = g EA L [+ ey
- e ] AR @ L Z e o
- A 25 i 4 4 v ] )
& 7. E: & & % om0 s fet g
%G & % %o ! 5 ; CoEE o 2 E %
xe e ) P A b fo .. [ “
p) 17 2 Ty W 7 4 oo G o2 @
g1 E R s £ 5 Lz e s )=
2o D EmE s L % g 2 o8 E u oy \
4 L TR et E £ ez T ) <
% b P m = e H.U [ £ mmv s 7] 2 m m & 2 =
[, oo 5y & an @ & v - P it & oo W R o il
Z PR N i % 4 = o 5 O e s £
z P wom a2y ¥ i W V] o B [ AL #w 2w £ 5
- PASE SR = A ooz P EN g
& % Z @ e g g o 9 o B B - 1 7] e
R G 5 G = L Pie [ P ) - “ A ) P 3 P Ao
P (] wo g E o= o’ @i ] 7, S L2 4 wr
S ; [ oon s E i e L~ S 1 G w2 2 e
e, Es B o B 5o L @ ., ¥, e, b PR S B & o Pl < BN [ { 7
6o g H 5 s 8 b4 e = = g £ 5 = =

11/12

IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2172
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

description-retrieval& COUNTRY=WO&ENGINE=google& FORMAT=docdb&KIND=A1&LO...

/ftranslationportal.epo.org/emtp/translate/?ACTION

https



L
[~
i
%
=

BiG

Q

2012057257-Desc-en

T
H

3
3

o by
e condu

N

S
iy
TN

&

S5 rmn
RO
B

<

vifa
FREES

i

5]
“
i
4]
(%3
@
A

tan
re messurad,

SV

an

(5

2

gurad by i

N
i

9/13/21, 12:26 PM

INNEXT

i

o
i

T
aiw X
N
o I
4y

Hi

olymar solu

.

&
i
18]
K

pancil har

i

ra measursd,

FANSME

%

!
12/12

Tt a

feghnica

» fransparent

4

in 4} to for
N

OF inprovams

i

Hhout sayl

sl

GeN]

a0
H
W

S8

=google&FORMAT=docdb&KIND=A1&LO...

¢

s
@
VTS

aen
oF i
IPR2023-00485, U.S. PATENT 11,230,430

HEE

K-FEE SYSTEM GMBH, EX2012, page 2173
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

&

Do

2]

@

Lothn

§
3

angd PG

ardness
SN
d o

&

¢ the embod

$HEENNY

ke

ik
ode
& 8¢
i carris

b

)

¥

&
&

2

L%

a
H
o

&

N
1

GN

H
i

IR

Gatad with

§
3

a/ng
&
g

o
D

description-retrieval&  COUNTRY=WO&ENGINE

o)

@ of the

tan
HAYE
andact

b

d by
i

H

“

fne
0P
of

"

has
T

Fanan,

R0E resig

r

bia

3O

{
SHINS

¥
o

it oo
ion

F
e
5

asul

@
2

)

e

ks

Lo

3
ol

&

3

Lonay

es,

it ivant

m
5]
<

o
g
st
-
S
%
i

!

&
4
T

d bafore th

faar
war, Go

&
Y

8

iy ete
UGS

ar

i

(]
]

axi
i

avipana

hat b
3

/ftranslationportal.epo.org/emtp/translate/?ACTION

.
b
&
o
R

https



2012057257-Claims-en

9/13/21, 12:27 PM

N
actant, &

gt

oo
t, & 8

&

d from th

o
#
5

s

%

Z
k- o G
: £

7.
4 W 52
£ £ %=
=
[

‘\A

Y S

$

@
o %
£ 7z
7 £
4\\\“ w“ n
Gt @ 7
77 2 2
% o z
o £ s
s @ % %
o 2w g
g o 7
s %, 4r ]
2 I
® 3
o &, & o
7% Sna
w\ i .m “
gt e e 17 )
g g 25
e 2 7 & o
Ay (2 %
) @
s % . 4
A P & b
w\\\“ 7 Yo 2] #
Ui 5, f B2 @
% . %
7% %= /
s 23 /.
Joor, -
% b
A S
e
i @
p2 %5
] i z @ B H oz %
% 7 Yo Lo E
) A “ e P
4t % T Al A
sy 2 iy o P B
L ot £ 5 5 Rl A
&t rrh oom o Gty 4
- 7% \ ot (ARSI ey Lo fn G2 L2 i PP ) P,
i/ K 7d % g 2 W Foee

12

A1&LOCALE-=...

=docdb&KIND
IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2174
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

https://translationportal.epo.org/emtp/translate/?ACTION=claims-retrieval & COUNTRY=WO&ENGINE=google&FORMAT:



2012057257-Claims-en

9/13/21, 12:27 PM

a3 w ] o [
i Z 51 b
) 4
\ R L ¢
g o 7 ey
2] - .
£ 4 & %
o “ b b
& 5 = o
& - e =z
&G %] [)
w,:m g . 4
&% e “w
pot 2o : Z
; % 7 F .Wu
i 7] -3
[ \m wm “
£z £ &
oo 2 L
% oo & 4
] [ R o
2 ¥ »
] 2
¥ = 2 -
© ; o %
k3M) : . W\nu Kand
B Fo 7 P+
i
s Mmm ‘w.vxw e Pl
by % = o©
P4 e
£ @ hzz
2 7 2 2
Z % " e 1
-m .nﬁ\uw ﬁ.\\‘ “-. 7 o=
M‘h.“ o kel @
gt ] b
o o, oL
oo
g s A ‘m M
2 38
# b4 G £
@ > & o G
o o4
4 5 #Z A
% & A
e % Y

RG]

18 suibsirale a¢

) o B
a@r ) . T :uw
g ‘ 7 5 W

@ £ T 15 2 .

o 3 £ = p L = L G

7 & B [P 7 7

w2 o ¢ 7 &g oo

o B g e . =

& <] o & & g ok

b b gy e w6 L]

nm L) e [ T o . s G

& P = 2 o

o @ o B i & [T

b i i e s e L

& Do i % = @ g

) i 2 [l ik

4 e ~ o &

] = o o %

: % & L o

m». nlx por} ma 3

L ; = e

@ & 5 @ oy

£ &G 50 ol

o A AR -

: ‘ %oz D ; wf 4 3

. . “ oo P A w7 <3 2 41

s s n g Y wE W g T e e -

2/2

=google&FORMAT=docdb&KIND=A1&LOCALE:
IPR2023-00485, U.S. PATENT 11,230,430

K-FEE SYSTEM GMBH, EX2012, page 2175
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH

https://translationportal.epo.org/emtp/translate/?ACTION=claims-retrieval " COUNTRY=WO&ENGINE:



amﬁﬁ%ﬁ%ﬁl%out“ﬁéh#@%mﬁ

19) R ANA AT A e

23 .8 A

“3) EEARA
2012 ¥£ 5 A 3 H(03.05.2012)

NI O 0 00T O

10) B 2FES
WO 2012/057257 Al

ER4Fer 558
HOIB 5/14 (2006.01)
GO2F 1/1333 (2006.01)

ERRHEES:
ERRHRER:
EFEHRED S E:
EFRABDEE:

BRIET—4:
4358 2010-244358 2010 £E 10 A 29 H(29.10.2010) JP

HEAN CRKEZBR<<E2TOHRERIZDOLNT): E
#AR1) ¥ —# X =t (Shin-Etsu Polymer Co., Ltd.)
[JP/JP]; T 1010041 RFEBF X HX #HHEHBET—
TH 9 &F#h Tokyo JP). Bk X&E %N S C (NSC Co.,
Ltd.) [JP/IP]; T 5610845 KR fF&2hHhiE—TH
1% 15 Osaka (JP).

FERE, BIU

FHAFB/HBEA CREIZDOWVWTOH): &
(TANIGUCHI Atsushi) [JP/JP]; T 3310811 ¥ E
Wr-EMItRSHFEHEE—THEH406 § 1
R T —#%KX&EtA Saitama JP). T H
(YOSHIDA Kazuyoshi) [JP/JP]; T 3310811 5 E IR
WEEMEERSHFH-—TH406% 1
RY T —H%KXEtAN Saitama JP). BEARK BhAE
(FUJIKI Hironao) [JP/IP]; T 3310811 IHEBR S L=
FHIERTHFAN—THEH406F1 E#MAKRY
< —#% A&t N Saitama (JP). FELL B (NISHIYA-
MA Sakae) [JP/IP]; T 5610845 KIRFFEhh# &
—TE1&15 #HKXELLENS CH Osaka(IP).
N — B (TAKEUCHI Kazuma) [JP/JP]; T
5610845 KIRFFEFHHAME—TE1E1F

(C1))
HOIB 13/00 (2006.01)

PCT/IP2011/074797

2011 ££ 10 B 27 H(27.10.2011)

BAFE

HAGE

21
(22)
25)
(26)
(30)

71

(72)
(75)

MO
T3 |
i T 0r 7R o jg

K&t NS CH Osaka(JP). P B ZEFEMHATORI
Hirotaka) [JP/JP]; T 5610845 KR fFE&hmFl&—
TEH1&E15 #HAEHENS CH Osaka(JP).

KB AN IRA 4% 55 (SAKAMOTO Tomohiro); T
1600004 HREFBERER WA 2 TH 1 3 Fih
Tokyo (JP).

EEE (RTOLEWLWRY., 2 TOEFEDOERNRF
FEMTATRE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, B, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FIL,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH,
PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

HEE (ERTOLEWVLREY ., £ TOEEDLER
FEASE[AE): ARIPO (BW, GH, GM, KF, LR, LS, MW,
MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 1— 5
7 (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 —
0 w /% (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

HRA 417 IZFRE I HHILT:
FHAETHSIEDRAILT FREI 4.17(v)
AT AHEE

ERAERES (FHF 21 £O)

74)

81

(84)

WO 2012/057257 A1 I} A0 O AT OO

(54) Title: TRANSPARENT CONDUCTIVE GLASS SUBSTRATE
(54) ZRBADEH  FBHEEH 5 XAER

(57) Abstract: [Problem] To provide a flexible transparent conductive glass substrate having flexibility similar to a plastic sub-
strate, achieving hardness and transparency not found in plastics, and having adherence that can withstand use with a curved sur-
face. [Solution] A transparent conductive glass substrate having a conductive polymer layer on at least one surface of a thin glass
substrate, and having a surface resistance of 1.8 G€/sq or less, total light transmittance of 85% or greater, surface pencil hardness
of H or greater, and no failure with bending of a radius of 25 mm is manufactured. Furthermore, a conductive polymer application
forming the conductive polymer layer contains a conductive polymer and polyanions and also contains one or a plurality selected
from a group that includes binders, curing agents, conductivity increasing agents, surface active agents, catalysts, and agents for
improving adhesion.

6N EH: [(RE] J5RAFvIRAERERBOREMEHSL, BOTSAF v I RITBLBWNES &iBEH
EZRBELBECOMERAIZ mzo%)&%rié*ﬁféjuﬂeb?;»f;iﬁﬂﬂa‘é%ﬁ3;(%#&%?%{4%‘9*60
{ﬁﬁa"&%ﬁﬁx] %L\ﬁnvzg#&iaﬂ*; EHE—mICEBHARY)T—BEHA L, ZEERMN1. 8G
5%LLE. MBEEHLULET, R 2 5mm0if U elIT G LAZLE
E =R ﬁ:ﬁi?ﬁ')?—l%%ﬂé ﬁ;ﬁ%ri-l-\u-« BN, BEEARY

KM

3 MY

51278 & BieHEl. BEEH. REEEHR. MERCEBER
XIFEHEST,

—1—

.

K-FEE SYSTEM GMBH, EX2012, page 2176
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 1 PCT/JP2011/074797

oM
KAOEH | BABEA S ALK
Bl 5 B

[0001] AFBAIZ. BRBEHS AERICET 2,
5 R

[0002] HSZREMIC|I TOREEEUESIVvIRERNRyH ) VT LIERE
EMERIFREESZOBFHRMICHERAINTVLS, LHALARAS, | TOIKE
BEMBTHDIA I LOWE, MESEEENEET 2748, tOBEM
BAOREN RO OSNTHY, XFRMAICIFREROBVWERNS 7L X T
AR S I FRHGERDS T YA U PHECEISBEINTE TV,

[0003] CZ D7D, ZAILEMICEET /KTFODEUE, FAFZHEEURY <
—REEBRADTSRAFVIRIBRIT DI ENAAOLNTWVWDS (FIXIE.
BB 1 BR) o RRASRERICAVOLNTEL | TOIETEMHIEL
EFRIFINSHIRDZEDE LT LEEEEMMEARYI/REINTWS, 75
AFv IR —MNMIZEEBEICAVWONDZRYTFLYFTLI7Y L — M
EREDHZE. CNODEEUERMERT T 2AICELDIFE [ZEERE
1 EVWOLBERITDIEN—BNTHDZ, TOBBIAERFZICL. Tk
TS2AFv IR —NEEEMMPBEOBRBEE AR LIERLY, [BEEE
TRVWE BRELTORMUVHEZALIESLHICHERITOND,

[0004] —FA. HSRERICEHAHEEMHE LTI TODOR/NRY S Y 2 TPHEUE
DBRID—MEEITITHONTUVEIRINSDH S RIEADE S FE]ED 4L
REGTHD, BEUR)I—EHSRAICAY Yy bOA—9—52BVWTERT
LRMAFARINTVWDS (BRI, FEFEXE258) . TITHLWSHhTW
SHZARIZLFIEN T4 —%2FI25HDOTIRAKHATRWLONS &
BV, X, ZOHEBMHR)Y—IE. BRELOEAIFABELTITOL
KB LTAHVWOLNTEY HIREREDEBEEHRICOVWTIRRERITANIES
WAYVNE LY,

K-FEE SYSTEM GMBH, EX2012, page 2177
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 2 PCT/JP2011/074797

Se1T BT TR
RrET SR

[0005] 4SEFHRl : 452008 —28806 7=,
FrErscER2 BB 2004—1398145R%
FHEADOBE
FREANMERL LD & T 2FE

[0006] LDOLANS, FEFXM T ICATINTWEEIRTSAFY I REMT
&, #TY BRITHEPRRECEBITEVNEDDR Y PEIHWITREE. X2
BBMENLIET D EAREICHBEIHY /N—RI— M RLEEEEBOT
e LTRIT I DIUEND >,

[0007] X, ¥EFEXB2ICHATRINTWVWBEDBASRAEZ7LFEY T —%F
TH2HOTIRAKHETAVWLONDZZEEH WL, BEHRY v—IF. BHE
LOEFAFABELTITOLICEHALTHVWLNTEY S REREDEH
BMHEICDODWTIEEBERIRIEGVNNINL,

[0008] AFBIFLEFMERICERRINZEDTH->T. T RAFvIRAERSE
FAHOFHRMEEFTFE., BO TS RAF v 7 RITIERWVWES & EAE A EIR Lk
ECTOFERICIHA D 2BEMEET 7L XL TILAEREENS A ER%E
R#I2&2HHNET %,

FRBERT BI-DDFE

[0009] CZCoL5>742EHBEE. T (1) ~ (15) OXRFRICLIYERI NS,

[0010] (1) HZRERLEOP LK &H—EICEEMR) v—EZ2B L. xEK
mA 1. 8GQOMUT., 2HIFEBEMN 8 6%UE, RESAEFEEHIE

R
25mmAOFYBITFTHEBLAWC & 2FE E T2 EREEHT T REWR.

[0011] (2) BEMR)Y—BEERT 2EEMR) v —2H/N, SEMHR) <
—RUORYTPZAVHEEIH, ISITNA VY, BEF. SEELF. REE
ME, MERCEEEA LR ZSUCHISERINDG 1 DXIFERBEST

K-FEE SYSTEM GMBH, EX2012, page 2178
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 3 PCT/JP2011/074797

EaFHET BEKRENICEHDOEREEN S XEMNR,

[0012] (3) EEMRY v—F, FHI/ THERTHEBRINTWEIERSDFT
Hd, R)EO—IE RUFAT7V8E RYT7EFLVE KUz =
LY. RUZ7z=LvE=ZL VR, RUP=ZYVE RYUTPEVE RY
FAT7IVEZLVE, RUZNSOHESRESOEHILORIRIND 1D
XIFEHICET 2 1 DXUFIEBEDR) v —DoR2 & a2 E T 55EKE
2 (CREHEHOFBRAEES T XEMR,

[0013] (4) SEMR)Y—F. PRI —T=Fv&FF70Fk
BEFA 7 VFEERDRI)I Y- 230 E2HHET BHERE2XIE3IC
SEEDBRAEEN S A EM.

[0014] (5) MRUS—TFZAVIFR)RAFLYRILKVETHY, FA7z0F
TEFA 7 VFEEROR YT —IFRY -3, 4—IFLVIAFIFAT
IVTHDIEEHHBET BFEKRIRS ICHREOFEREEHT > XEMR,

[0015] (6) RIVT7=FAviF, —BEHRMBIITILE —8#H) VBIXFILE

) VERE. NWILRFCUERUVRLKFEESCEISRERRING 1 DXUIE
BOT7=FVEEZETDZ1 ODXBEBRORI Y —%2BL &2/ HET DHE
RIE2 ICEEHOBHBEH S 2 ER.

[0016] (7) RAVEFENRAVIHEETHY ., /N FRIIEDN. 1 DXIEEED
 BEWHRY Y —BREHEARAXITREE AR ARE L ERER O, XIEE
AEEMBETH D I EEFHE T DB RE2 ICBHOEREEN S R ER,

[0017] (8) =EELAIE. BREFFEHGMRNLEYW. 2@U ELOE FOF
SEAEETZLLEW. 2EULOANRFIEEZEIT ZLEW. 1EAULLED
EROFCERCTEULEOAILRFEEZETSLEW. PIRKEEFT
EM. 1 I REEZFITHLEM. 275 L1EWM. TV IILEEERT
Zia. S Av Y TE., DMSORVKAMEMAEIN S DEE
FUBRRIND 1 DRI EHDELEMTHD I EEBHETHERE2 (T
BOEHEEN S RER,

[0018] (9) HEMRY T —FRE, HBENAE50~200CHEHETHY HDK

K-FEE SYSTEM GMBH, EX2012, page 2179
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 4 PCT/JP2011/074797

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

ICAADBRIZ5~9 5 BE%RaU I & 2/HHlE I 2HEFERIE2~80D W
Thh 1 IRICEEHDOBPEEN > XEWR,

(10) EEMRYT—EIFZ. EEUR) T —BROBHICKS. ZEX
OMESE T XIS FHFARE L  IFEAMRDORBE O IR ZRTHERINED
DTHDZEZFHETBHERIET ~9DWVWITND 1 IRHICERDOEREEH
Z A EM.

(11) BEEHRYT—ZBROBMIF. RI ) —VERGE. 75 ET7EIR
B, ZUFRVEIRDE, A7y MEIRGE, A oz MEDRDA, AE >3
—hE RV bA—FS—FKEZBCYAMI— MK A—FTr3—- NERUF
vy 7OA—MNEZEUCEHLISBERINDIVWTNADEERICE>TITO>Z L%
HHET2HEKRRT OILEHOEREEHT Z ZERK,

(12) A AERDEHHNO. 03~0. 7TmmDELHEHICHY., HFR
REDKICN T 2EMAN L ~4 OEDEHEICH D I &=/ E T DHHFKIRE
TICEEHDEREEH S X EMR,

(13) AFREREDV LR ELEEUR)Y—BZEIT2EN 7 VL
KFBEERERICLDI Vv F U IILEI >THEINEEBUZELEDTH
I EERBETDHERETXIE T 2ICEHOBAEET 5 XEWR,

(14) EEMR) Y—EIZ. MBRV/IEHFMED L < [FERMARDORH
ICE > THEEINAZEDTHDE I EZHHETHHEKRKETI~T130VWThD
1IRICEEHDOZEREEN 5 ZEMR,

(15) EEMRI)Y—BIEZ1 60 CUTORETELINTADILE
BHHETBHHERIRETI~T1400nInd 1IRICEHOEREEN S XEWR,
FBADRNR

AFERBICEINE, TIRAFv I RBEREAKOFREEZRFS., BDTFS R
Fv ORI RWVES EBREEZRRB LHATORBICWA S 2EE4EZH
T27LF O TNLRBREEHNSIRERERBT DI ENTE S,
HEAZREY 57O DFRE

IR, AFEPZEET 272ODTE (LT, ERFEEWD, ) ILDWT

K-FEE SYSTEM GMBH, EX2012, page 2180
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 5 PCT/JP2011/074797

FEMBICERBAY B,

[0027] AFPESIF., LEEEHHNEZEMRT 27HICEARET LAEER. E4#0. O
3~0. 7mm, EMFHEIR a0, 2umUTOHSIEREIC, &
BEMRIVY—BEEKRT DI EICLY. T RAF v I AEREBARKOFREHRME
ERFE, BOSRXAF v 7 RICIFBWES & BAE AR LHME TOFEMAIC
MAD2EEMEEITZ27LF LTIV ABHEENSAEREBETETDT
EERBPLE,

[0028] AFKBADBMEZERT 27D, FTERRENHY., BOREDCH D H
SAERDBUVETCH D, TDHDHSRAERDEHRIE 0. 03~0. 7m
mOEBEICHY . BEMFEHEIR a0, 2umLTFTHEZIENEFLL
o EHDO. TmmEHBADBEICIETOREMENATESNT O, O3 mm
RETHDIHBEIITEEIEDLRWV, A5 XERIE. MEELTTILAY A
SRS ZAVHSTR, ARASRGENBEFSNDN, 20556, BREA
HOBERNS ) AV HSANFELLERATE S,

[0029] SHEEASRAOEEAEICE 7 VBICLZTIAINTvFVIENHD, 7
TSANTYFUIICERYT 2ERE LTIRR., Mg, iR, UV BET Y
xS 2BLULEDRERI’ETFOND, TDIB, HAZRRVIVIDE
KOS T vBIMFELIFERAING, FTIALWLIVvFVIOERHFELT, R
)XV EEDEANSHRIE25~55ETHIIENEE LUV,

[0030] KEICHEIEDNHZIBEICITHITERENS DI EQRENL, AFERICHS T
DHZRAERIFMEZT v F U ITELELELDMITFE LW, &, FEICE
STEHEELEASZATEREMEHLEIR a0, 2umllTTHY, XE%E
TR ETUIBTZIEICL > TEEMR) T—EDFNEEZRE LD
DITEEMRY) T —HRICL YBENE LEATRARRERSLI I ENTE
%,

[0031] BEMRYT—%2BHTIBHBEICRVT. BEMR) T —OBIRFITHRY

7Y, RyEOQ—=I, RYVFA 7RI LBIRINSD. SHERY
BREEMOERNOR) FA I VRPEE LLEBICERVIFL VDA

[1I]
ul!-

K-FEE SYSTEM GMBH, EX2012, page 2181
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 6 PCT/JP2011/074797

FOFATIVERYVRAFLUYRIL T 4 VEBEDBAEIN LD EDHRELT
F LW,

[0032] COBEHEEMR) T—DEUKRIEKE LK BKESALZBEICOBINT
Wa7ed, AFERICHITDHZAERIIKE OREMADNS ~4 OEDOHEICH
2Z2EDFELL. LJYFELLKIES~TEOETHD, EMAHIN40EE
BADEHEMR) T —9BURERIEINVFERBI LBELRBRBEICASTE
BREDBELSNRL,

[0033] BEMWRI)YT—BREHSRERLEICBHITDHEELT. RV Y —VE
Rk, 72 ET7EHRE. ZLFVEIRDE, 77y MEDRBE, 1> 02Ty
NEDRIGE, RE>O—NE, AUy hO—49 K551 - MK H—
TYA—bNE Fryyv TOA—NEREDHFENET LN S,

[0034] EBEMHRYT—IE, 10~1000nm&VWoEEETRIERADSSEH
RIEEHHRT D2REDH DI NS, FROERICENL T S ETEIRDE.
ZULFRVERGE, Aoy MEIRPE, REYO— MK F4 30— MER
EDHFETEBITDIENMTFELL, TDHBE, KEABICEWNBLYTWS
Ehn. JSETHRBE, 7ULFVEIRBE 43— MEFMHFFLL, T5
ICWAIE, BEURY T —BRICEENIREORVEEL, BRI
LCEFSDEEI LY. EYMHPFEELLGVEDICHERARTOA > 7 #EH
BHRYAI—NENEE LWL,

B|IC, Y1 3—bEOoFTER Yy bO—9—5HAVNIE, BEEZH—IC,
BRI DAL, TRLERIGROA Y IEFHIDRL, FeaMhEE
MR T—BHOORBPABVWI—FT 1V IHAEEICR D,

[0035] XYy ha—4%—&id. EREEZIFFMTHSROY MFTICLYEES
BITIHEETHY., REYOA—F —ITHER, MBOHBEENN DR, 40
YA LDEHENTEE. 7)Y OREADOIYIAADNENREDANREET
5,

[0036] HEEMBOMEIE, BT DLDIC. EEMR) v —EBRIRVEEMEEET
BIENBZBVWIEDNLBRICEVMEE T DI EIYBETHY., &XF

K-FEE SYSTEM GMBH, EX2012, page 2182
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 7 PCT/JP2011/074797

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

SUSREEBNPAVLN, BICSUS304THDZENTHBEDERAL,S
EFE L,

ANy hIA—=4—IC&20—FT 1 Y IRHBETIE., / XNFryv T BHR
B. 7—0F714 RV, BEREEOIY bO—IHEETHY. /b
Frvy TERGEEOBESNDS, 80~150unThHdI &N FELL, 8
OumKETHDERTEEBHEMIECRY, 150umaEBAS2ERTEHSE
EAELSRB I ENS ZOEHENSEYTH 2,

BN EEIRHEBEEDERANADS, 10~60mm, secTHdIEMNF
FL<, 20~50mm, sec THBDIENEZFLWL, 1T O0Omm seckKiw
THDERTEE2HRDSELRY, 60mm,sec%HBA3EEBTEHRAEN
BB IENS ZOEANEEYITH B,

T—I0T 4RIV RASEGREDERNS, 80~150umTHDI &
PIFELW, 8OumKETHDEFREAQY, 150umziBRDEEE
ERBIEMNL ZDEHRNSEYTH B,

HHREIEEHADBEDEANS, 0. 05~0. 7Tm | THDIEMNF
FLL., 0. TmIl~0. 55m|ITHBZENPEELELL, 0. O5m |
RKETHDENY ROFRBTIHMANELS QY. 0. Tm | ZBADEAY
NOmIGDBTIZANEL BB ENH I DEHEIEYITH 5,

AKBICAVWOLNZEEMRY v —ZBEWRY v —& F—/3> b FiEK
LRSI EB7HODRY) 7 =4SN, BEURY) v — Y EEL. &
EXED7HD/INA F, ELH, EEMZAELIEHDOEHEELH.
FESEMR. AE, EEMRLFHREEEATHIRLL,

LIFIC, EEMRY—, RYV7=A>. N V¥BERVCESEELHFIC
DWTEMICERAR T %,

(BEMRY <—)

BEMRY v—F, FEIATHERTERINTVWIEAKESFTHNIEE
HRTES, flxiE. RVEO—LEB RUFFT7z V8B RY7EFLY
¥ RUT7zZL VB RUJzZLYEZLVEE RU7=ZY VE. RY

K-FEE SYSTEM GMBH, EX2012, page 2183
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 8 PCT/JP2011/074797

TEVE RUFFT711VEZLVE, ROIKASOHEARENZEIF SN
%, BEEDARBI. EIHPTOREMDEN S, Ry LOo—ILE, RKyF
7T VRRCRY 7= VEAFE LW,

[0044] CZD&S>HGEMRYT—DEGFEFE LTIE, KU O—L, KY (3 —
AFEO—iL) . RY (3—ZzF)LEO—L) ., KY (3—n—-—TFOFL
EOo—i) . KUY (3=TFFiLEO—i) . RY (3—F2FLEO0—))
RY (3-Fara—i) . RY (3-KFIauro—i) . Ky (3
, A= XFiEn—iv) . R (3, 4—I7Fra—i) . £Y (3
—ANLRFEO—IL) . RY (3—XFIL—4—AhLKRFLO—I) |
R (3=AFL—4—HLRFSIFLEO—L) . RY (3—XF)L—
4—ANKRFTFLEO-L) . RY (3—kROFoEO—IL) . KY
(B=XbFoEO—N) . RY (3—ThF>O—) . KY (3—-7
¥ EO—L) R (3=AFvAF>rO—I) . KY (3—xF
=4 —~"F)AF2EO-L) | RY) (3=AF—4—~FI)AF
YEO—=N) . RY (FA7xv)  RY (3—XFLFA7zY) . £Y
(B—IFLFH7zv) . RY (3—FOECLFF7zY) . BY (3-—
TFNFATIY) . R (3—AFULFATTY) . KY (3—~AFF
WFATxY) R (3—FVFLFAT7xV) ., RY (3=FLILFH
72xV) . KY (B=RFYWFAT7zY), KY (3—A409FSLFA
7xzV) . RY (3-TOEFA7zv) . KY (3—sn0aF4+7x)

— L
CRY (33— R

) V(8- 7/5F47xv) B (

St
zlo

FFI7ITV) .
S=TxZNWFFTIV) RY (3, 4—=SAXAFIFH7xv) . #FY (
3, 4=YITFNFATV) . KY (3—kRkOFoFA71Y) . RY
(B=XbFoFATzY) KUY (3—ThF>FAF7xyv) . Y (3
—TbhFOFFTIY) | RY (3=AFIUIFFSFATTY) . HY (
B=ATFUNAFSFATIY) | B (3—FUFLAFSFATTY)
ARY (B=FINAFRITFATIV) . BY (B=RFUNAFIFAT
V) . RY (3-=FV9FINFFoFAT7xYy) . KBY (3, 4—k

K-FEE SYSTEM GMBH, EX2012, page 2184
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 9 PCT/JP2011/074797

FAFoFA7zv) R (3, 4= A NFOFATY) , R (3
, =T FIFATIV) . R (3, 4—-—2FORFIFFTIV)
ARY (3, A=Y T X FFTY) . RY (3, 4—I~FI)AF
vFFTIV) . RY (3, 4=I~ATFLAFIFATY) . K (3
, A= FOFINFFXRLFFTY) . R (3, 4=CFUNAFROFA
7xzv) . RY (3, A=Y RFIVLFFIFAT7TY) , RY (3, 4—
IFLYOFAFOFATIY) . R (3, 4—-OEL YA FOFHT
V). RY (3, 4—-TFoIoFFIFHFT7zv) . R (3—AFIL—
4—ARFIFATIY) . RY (B=—AFI—4—IhF2FFT71V)
R (B-ALRFOFATY) . R) (3—XFI—4—-AILKRF>
FAT7xzv) ., R (3—AXFIL—4—ALRFITFALFAT7TY) . KR
) (B3=AFI—4—-ALWRFXTFILFAT72zY) . RYF7=) >, KRY
(2=XFNT7=0)>) RY (3—AVTFILFZ=)>) . R) (2=7
ZYVRIKRVEE) . R (3=TZYVRILKVEE) EHNEBEFLND,

[0045] ®TH, RVEO—IL, RUFAT7zr, R (N=-XAF)EO—I) |
R (B3=AFIFAFT7TV) | R) (3—ArFFHFT7TV) . R (
3, 4—IFLUPAFRIFAI7IYV) HMHEIND 1EBII2ENISRD
(H) EAERHIEHRE. RISEORI»SFEICAVWOND, I 5ICiFE, R
Eao—ib, RY (3, 4—IFLIFFIFAT7TV) E. EEMUENSLY
mW IS, MBI AELETZ2EME. SYUIFELL,

[0046] (R 7=7>)

RYFP—Av sz, BEHRYT—ATA LT 2E9FTHY. Ky 7=
FrELTE, P=AVEEZEFT2aaFIrETLNS,

[0047] RV 7=—Z>D7=—F#VEELTIE. BEURY T—~DLEERERK—
HNEIYDDIEREETHNITLWVD, FTH, BEDEZFIRVLREMEDE
RS, —BRMEIZTIVE, —BRY VBT RTIILE, VUBRE A
IWRFOE, RIVKREENMFELWL, I5IC. BREOEEMR) v—~D
K—TSIROBEREL Y. RILKRE, —BEREHEEBIITILE, HILRFIEDL

K-FEE SYSTEM GMBH, EX2012, page 2185
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 10 PCT/JP2011/074797

FUFFELWL,

[0048] RV 7=AVDEGHEHAELTIE, RYVEZIRILEKVE RYIXFL VR
IWRVEE, RV FPVILRILKVEE, R T IOVILRIVKRVE, RIAS D))
WRIVKRVER, R —2—=F O JILTIR=—2—XFINTO/NRYZIKVEE
cARVAVTLYRIVEVEE, RYEZIVAILKRVEE, RYRFL VALK
VR, RUTVILAILKRVER. RUTIVIVAIKRVEE, RIAST)ILA
IWRVEE, RY—2—-FOVILFTIR=-—2—-AFL7OVhHILRVE R
DAYV TLYRILRVEE, RYTOVIVBENETOND, CThoDBME
BRTH>THELIWVWL, 2BULEDHEEGHTH>TH L,

[0049] CZhoHdIHE, BREEM. SEMICENDIRYEZIILRILKVER. RYT7
TYIZAIWEKEVEE, BRYXS ) IILZANEVEE, RYRFL Y RILKRVEN
FELL, FTERYRAF LV AR VBIIRIFLREEHZFOND I &N
S5E2&HIFHELLL,

[0050] RYFP=—AVOEAER. E/—HBMHHMNT0~10000 CEDEHHET
HDZEMNTFELL, AEFEUERVCEEHORMSIE, 50~10000
BosEEN L YEFE LU,

[0051] ROV 7—AvoEF=EFE. EEHR)Y—1E/LICFLTO. 1~10%E
IWDEHTHDZENTFELL, 1~7EILDHHATHDIENLYTFEL
We RUTP=AVOEEEN0. 1EILIYDLLRDE, BEHERY v —
ANDR—EV THRIFL R 2EEICHY., BEEIFTRT D2 &NH S,
ZTDLE, BEAODEMUERCBFEEMEL BY ., M—oBREFD &N
WL D, /ol RUTPZAVOEHEEN 1 0ELLYZI LB E, BE
MR —DEFINENV LY, PEYFRDLEEENESNITL,

[0052] BEMRYT—BRARETDICIE. I, RYUTPZAVED%E. Th%i
BT HBREIOEMEL. EEMRY T —ORSBEKE/ T —EBBITHLCTR
—RNUMNEEMATHOBHEET 5, RVWT. ThIZLYFEONLIEEY
ICEBEHZBETLTCESEZETIECR) 74 & EEHR)v—&DE
BREBD, RWT, TOEEE,S, BEH. BBE/ v—. BlIERY%E

K-FEE SYSTEM GMBH, EX2012, page 2186
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 11 PCT/JP2011/074797

PRE. MR LUALER, BYIQASEIOFEL. BEICSLCTR—/Y ko1 Y
SHEIEERML CTEEHRY v — 2R %5185,

[0053] BEMRYT—BHOBEEE L UIBICHRINT., HIxIE K. N—x
FIL—2—-EOY R, N, N=IAFIKRILLTIR, N, N=IXFIL
TPERTZIR, SAFILRALKFS R, AFYAFLYRIAKRILINYT IR
CTEMERMIIL ROV NYILEOBESE, LYV -, 7T/
CFIL/WFEOT D/ IV XY=L, T/ =k, TR =)L
CTE =L FEOTIOA=IEE, TN AFILIFILT MY AFILA
VIFITNUEDT MU BFERXFIL, BT FIL. BB S OELAR Y
DIRTIVER. ~NFHy, RyvEY, MLV, 2L UvFEORILKERE.
FEE. BRSO AILRVEE, TFLYA—RR—bF, 7OEELYH—KRx—
FEDH—RR—MEEW. DHFFHY., PIFILI—FILEFEOI—FTILE
&Y. TFLYJYA—LTILFILI—FTI, FOELYSZYI—-ILTILF
WI—FI, RYTFLYIZY)IA—=LT7ILFILI—TI, RYTOELVT
DA—LLFPLFILI—FTILEOHEHRT—FTIVER, 3—XFI—-2—-FFHY
DT EDERRIELEY. PEM=ZNJIIL, JsOT =)L, X bF
STEMZRNYIL, TOEAZNYIL, RYYVZMYILEOZ MY ILEEY
ENETFOND, INO5DOAREIF. BRTHAWTELWL, 2BEULEDE
BMELTHLWVWL, LOBERBEEDREME LTHLL,

[0054] AFEBOSHEEN S AERIE. BT 2LDIC. EFXLLIET vibKEKR
BICLDTyFUIICEL>TEREEZNRET DI DL, ZOXRANDFENMY
HEEIEDDICKICTBERARZ5BERULEETC I ENHFELL, 1
OHEWUELEBLIENLYEFILL, TIT, KICHAFEIE, 25CTHDK
100g9IIWLTT gULBRRT ZHLDTH D,

[0055] Chid. BR LABEMR)T—ERY 742 EDEEKIE. R 7=
FUNKBEMETRT IEDNSKBRTHDIENTBRERIEEHY., K
ICEARBRIZBIRT DI ENEZLWVWEDTH D, 72 L. KUADEBEH
DEENZLRYTELZEEEHRR) T —BRICOBMTET AR R>TERE

K-FEE SYSTEM GMBH, EX2012, page 2187
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 12 PCT/JP2011/074797

ELTOFRBERTARLSARDIEMNE, KICHARAHFIZO OB=%LUTH
FELLS, 9EEWUTANEFLL,

[0056] XL ICERART BLDIC. BEMR) T —BHNOIZIE BEEE{EETITO>®
EUNSBEDORERL200CUTTHEZIENAFELL., 180CHUTT
HBEIENEZLWL, LHALAAS, Ay NRODI—9—REDRTEED
VEZEME, LYV I TSy VIRt REDBERMSIE. BEOHRIE
S50CUENMFELL., 7O0CTUENLYFE LW,

[0057] (N1 H)

AFPBOBPEEN S RERITIBRET A R TLAFDOEBEE LTAHWD
Nd7H, REMBLGEE2DEBYHIPEFE LKETELIEILENDH
5, COHBILRENKPERBFLEDENELEHT1 20 CUTDA
ETHELIEIDEDNHD, COLIBRBEOGIE L THAE. BABRED
R, MBMICLDELEDBERTH D, BABRBHRICE DELDOZELERT
IVIWEEZFTLEY. BRHF. NEBFZRINT DI &L > TEILED
EWTED, TEBELLDBEICIE. XA ERMLENEEFELT D&
ICE>THEBEMR)T—2BETZIEEARETHY., R T7ZAY
ERBIPDIIEEARETH D, LBEMNERETI 20 CUTORETEL
IEDEDICIEREBEFE L TEZBREIRFUILEY. ZBREAFEZY VLS
Y. ZBEETIU I VEEMAEERVL., BILIEINS EORIEEDEVLR
)R —AIRVEECELMEZRAWS &P HRIND, 72, KAWL
FIXLTa Vb L2 BEDAILRIS A I RREHLFERTE %,

[0058] /81 >~ ¥ HRE]

HEMRY v —2RHE, BEORBEMAMPWEESS AY., EMeD
mEMNALTEZIENS, XM UFBEEEUIENMFE LY., EEMR
) —BRBNNA VIBREEEDIEICLY. BEUHRY T —BHISTERK
INBEUR) T —EDOHEREE (J IS K 5400) #HBLIEIC
LYW, bbb, /N1 UFBERIF/N—RFI— Mo & L TOMEES FIE
ER

K-FEE SYSTEM GMBH, EX2012, page 2188
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 13 PCT/JP2011/074797

[0059] NNA v HHEIAEE LTid. BEWHRY v —BREEBISEESOEAETH
NIFBELLMEBEETH>TH LWL, BABUBAEETH>TELWL, AIXIEE
RYZTFLYFLTZ7AL—bN RVTFLYFLIZSL— RUITFL
VFEIHIL—FEORYIZAFIL; RVAI R, RYTIRSIREDORY
A1XTRK;RYUPZITRKG6, RYUFPIK6E, 6, RYUFPIK12, RUFPI K1
TEDORYF7ZIR; RYT7vlkE=UFr, RYTvkEZL, RUFKS
ZiAO0IFLY, TFLYFTRS7IAOFLYORYY—, RY 0O
BRYTZALAOTFLYEOT7 vRBREE; RUEZLT7ZILO—IL, R)E=
WIT—FI, RVEZILTFS—IL, RUEFBE=)L, RUEBLEZILED
EZBEE; TRFOBEE; xS UBE; 7OV VR XYY
VElE  FUL U PZINEE; RV RO —r s RYoL Sy
Vi RYDLT s ASIURBEE; 7/ — U8 RVT—FI; 7O UL
BIRERVCINSDHEERENZEIFSND,

[0060] Cno/NA VI EIREIE. ARAERISEEINTUVTE LWL, RILRER
AIRFOEBEDBEREENMIEINTKARIEINLTWTHLIWL, FE
REKITHEINTWVWTE &L,

[0061] F/=. A VHFBEICIE. BEITE U T, 2BiEH. E5RBFHIEOELH
. BEERER. A, MEREBEHELMATERI DI LN TE S,
[0062] /NAVHIBEOHRTH, BHIRETIDI LML, RUDLy >y, RY
IXFI, 7OVIBREE. RUFPZI R RUAI N ITRFOBE. F5xt
yURilE. 7YY T UERE. AU RUSAI R O-—rvowndh
MTREUENSFE LWL, /&, 72 YIEEE. BESEVE & ICEHE

ICBND D, AZRERDO LD LARICITEL TWDS,

[0063] F/z. A VBB, BIRILF—RU/ XIEHIRILF—ICL>TE
LT 2HRREEREZEL I EDTFE L,

[0064] CZ T, BIXILF—ICLYEILLT IRIREGHKE L TE. RIGBEESHK
RUOCBECRBREGHI BTSN D,

[0065] RISEBIEEWKIT. EREZEIIRERIEESGLCEEGHKRTHY . BEBRE

K-FEE SYSTEM GMBH, EX2012, page 2189
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 14 PCT/JP2011/074797

ELTE. eEROFUE, AILRFIE BEKY. xS VHE T
JIE, PIJVERBRENBETFOND, BRNABEEKRELTE, TFL VT
DaA—)L, YIFLYIYaA—), ALY a—L, ) VE
DEZBEBEZIO—IL, YOVEE. JNJEE. JILYIVEE EX) U 7
AONEVEE, 7HILEB. PTEFILTILFILE. POEVE. 1V I YILE
 REERB. m— MNMLMILVBRSEDO AR VEREEY. BRI L 1 VER. K
THIEE, RFIILEKIONVEE, /0l EKILAVEE T hZo0lL
KT HIEE, TS ROMEKTYILER EKE X v NERZEDEREKY
V3, 3=UXAFIAFESYY, 3, 3—TrvOoQfrXFIFdFESr, 33—
AFI—3—bROAFIAFILAFEIY, PUVRAFIAFILTFES Y
ZDoAFEYEEY. EXT /LAY —FI, ERTx
J=IWEZTYVIINI—FI, 7T/ —I/RSZVvIRIT)II)T—
T, N, N=TYS I )N—p—F2X/)7x/)—ILT)IINLIT—FI,

FhSTOEERT7T/—IVWAS TSP NI—FTIb, KEERZ7 T/ —I)L
AT INIT—FTI (T4abb, 2, 2—ER (4—-J)o2Fx2
oanFIiL) FOany) | RARVFLIYA-LT T I ILIT—F
e 1, 6=AFHUIF—UTIT)IIIIT—FTIL, N XFO—)LSO
IRVRYTYVOINIT—FTI, AFHEROTIILBIT)IILITRAFTIL
L FagELy ) a—-uI sy Iz —5IL, hyFagry sy a—i
SOV IUNLI—FI, RYFaL ) a—=LI T I IIT—FI,
BEIEEEMTIRFSY, PITFL /) A—LT T IILIT—FI, RYI
FLYZYVA—LWLZS TV NI—FTI, FUEVVYRY TSI ILIT—F
W, TV EYVYRYTYIILI—FI, RUTURYVERYTY)I DL
I—FI). VILEN—=IWRRYTI)IINI—FIL, TFLVFAFIRKID
DIFZILA=NTYIIPINI—FI, TFLVFAFORTI )L TYTD
WIT—FI, POEVERIT)OIILI—FILEDT ) I IT—FILEEaY
. N, N=vsFysopr=y

V. TSNV TFTIIOTILNX
>, N, N, N, N=F 7)Y )L—m—F2)L 27Ty, MY

K-FEE SYSTEM GMBH, EX2012, page 2190
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 15 PCT/JP2011/074797

TN AYVYITRL—hR, N, N=UFYSI)I—-5, 5—IF7ILFIL
ES R VEDT) LTI EEY. YITFLMN)TIY, MY
FLYT RV, DAFLT7I/TAELTIY, N=TIJIFILER
SV RUDIAFITIV, MJR (DAFIVFI/AFIV) 721/
—J)b. DHP3O—=hKY (2=ZFIAYIYI—K) |, X97x=LVT7T

U UTPEIIVTDIINAYY VTP IVTIZNANKY, DT
FTIR, ZEUvbEROR, E/IFILTIV, AV TIV, FILYV

ITIV, TFIVAFILAIT—ILEDOT I EEW. 1 9FHIC2EU
DAFLSUVEBESUIELEYDO>E, EXT7z/—JLAOIE/OOER
DL BT IIIEEY. HBWEZEDOELUMPET SN,

[0066] MISELESEHICHWVTIE, REFIP. i, #kd 2 HhF+ v EESHKBHE
REEHALTHERVL, BEFIE LTE, AIxE. X538 TR¥>
BiE. EBBILYLENEITOND, EBEREME LTE, BEMEEILS
oAl (OH) ;, Al (OOC-CH3;) , (OOCH) ., Al (OOC -
CH3) . ZrO (OCH3;) . Mg (0OOC-CH3;). Ca (OH) ,,. B
a (OH) ;Zx2HEEFEATE S,

[0067] BCORBEESHEIE. MBICIYERERLITEHIEEITZIEDTHY.,
BIZIE, TVOINBEEALRFLELEECED, HDWE. N—XFO—
WEANRFLEOAAZELEDRENETLND,

[0068] I RILF—ICLoTHEILT IZHEREGHAELTE AIXIFE RUITRF
W, TRFIVEAE. FFESUBE. RIVF7OVIL, RUTLY, RA
IRRYPIR RYPIRAZIF RYAIF)2—2FDA) OV
—XIETLR) =D EBF 5N B,

[0069] HIRILF—ICL>THILT DIRREGHZBHRT IEEFREME L TE
CBIZE ERT/—IVA - I FLVFFRYA KBRS TIYL— b Y
RYHITYR) h=bAFH (RVF) 7o) L—b, ORVETYR K
—IIE/EROFIRVEITIYL—K, PTFOELYTYI—-WLITIY
L—bh. MUXFO—LTORVN)ToYL—b UV YTIORFES

\/

K-FEE SYSTEM GMBH, EX2012, page 2191
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 16 PCT/JP2011/074797

NO72UL—b 4—bRAOFZ>TFLT7IIVL—bF 1, 6—~FHY
SH—NTTIY)L—F 2—kRAOF>ITFILTIIL—F 2—EFO
oL FoVL—h AVERLZLTIZYL—b RUTFLVTY
A=W 70)L—h RHTYVRX) =LY T7O)L—F ThZE
ROz z)Lr7o)L—b bYXFO—)LTONRVNYTIYL—,
hyZFoELY Y=L 7o) L—hEOF7VYL—ME FTRSIF
L) a—II A7) L—b, TILFILAXAZZ)L—K TIVILASY
JL—bh, 1, 3=TFLZ)A=LIAXFT)L—h n=—TFILXF
J)L—bh RUTDAEGZV)L—b, 0ONFIINASIIYL—F T
IFLYT)A—NUIAII)L—b 2—IFIAFIUASIYL—h
TV L=k, 1, B—AFHTF—INTXES L)L — |
2—EERAOFTCIFLASYV)L—F AVRILZLASZZYL—N Z
JUIAZ O L —K, TT/FVIFIAZIYL—K, t —TFILAS
JYL—b, FhSEROTZLZVILXE Y L=k MU XFO—)LFO
N RMYXEO) L= EDXS ) L—NERE ZIILT)ZDNLIT—FIL
CTFLTNOINLT =TI, @RTILA-LT)T LT —FII, 1, 6
—ANFHIFA N T) VNI —FTI, TTZIITVINLI—FTIL, R
FTIINTIVOINI—FLEDT)OIILI—FIVE, 147 2T0
DILFZT R, N, N=UXFIFTIVILTIR, JAFINTI/)7OELT
JVITIR, DAFLTI/ TAELAZIYVILTIR, A9V YILTX
R. N=XFO—LUFIVILTIR, N, N=IXFLTPZIIVILFTIR 7
2)BaANLELKRY Y, N=EZLERILLFTIR, N=XFILFIYILTI
K. N—q4v7OEBL7IYLTIR, N—t—TFLF7IVILFTIR N
— XTIV TIR 7o)AaqLERYS Y 22— ROFTITF
WPZOVNLTIREDTIIVIL (XAFD)JI) PITRE 2—s00TF)L
EZilT—5)b, ovandFoilEZ LT —F )b, T FILEZ LT —F I,
ErROFTFLEZLT—FTIL, AVTFIEZILI—FIL, NJITFL
YO)A—IEZILI-FIILEDOEZ LI —FTILE, BERE=I)L, £/70

K-FEE SYSTEM GMBH, EX2012, page 2192
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 17 PCT/JP2011/074797

OFERE L., ENY VBEZILEOADILRVBEZIL IR FTIVEDOBEERE
E/X—MHPICEBEERE/ I —HDEBIFS5Nh 5,

[0070] HIRILF—ICE>THEILT DIHRREGHIE. XEESRBHICE > THEIL
T2, TOXNEGHBEFELTUE, P77/ V8 RV T/ VH,
TES—RIYVAIRYYI—h, a—FIAFTVLIRATIL, ThSXF
WFISLE/S LT 74 R, FAFH YN VELRENETLND, IHIC

HEBHFIE LT, n—TFILF7IV, N)IFLTIY, NY=—n—TF
WHRR 74 VEERETE S,

[0071] F/, AFAVEGEHBHRELTUI. PUV—WI TV I LIEBE. V7))
—NA\OZYLEHE, M7 ZIWVRILEKRZULER, 5/ =L/ FILI
ZOLFL—h, a—RIEKRZILFFIH NVESESBITFOSND,

[0072] /NA VI BEEOSAETEEMR)T—ERYTP=F>&DEE100E
B%ICHLT. 1~1000HE%THY., 10~400HERTHDI &
BEFFELW, N UIBEEOSEEN 1HEE%RETHD &, EEHRY T
—BOWMAMENRRTZIELHY., 1T000EENEBADE. BEER
)I—BHhODEEUR) T —DEEFENPRLARY, RoREEENEON

AN
[0073] (HEZ{LHD
HEELAE. EEUSDTFERDNOEAINLGEEURZEOEELZRA
LEEIEIHDTH S,

[0074] HHIC, BEELFII. BREEFERERINLEYW. 2@UELDE R
OF HEZET LAY, 2EULOALRFSEEETTBLLE. 1@
e ROFPERTCTEULEOALRFCEEETZLEY. 73 RE%
BT5LEM. 1S REZFTZILEWM. Z 05 LILEYW. TV IILESE
BI2ILEW. >Svhy Y TE, DMSO, KEHERBEEN S
BLYURBEINhZDVPREE1EDILEYMTH 5,

[0075] [(ZREEFEHRMEBEXLEY]

BREEFEHEURNMEEME LTE, FIZE. —DDBRRRFZEHT

Jm

K-FEE SYSTEM GMBH, EX2012, page 2193
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 18 PCT/JP2011/074797

[0076]

[0077]

5BV VERVCEDFENR., ZOOBRRETEEEIDIIFIV—ILER
VCZDFEEK, BY IV VEARVCZOFEK., ES YV VEARTZDFEEA.,
EODBRREFEEEI D NI TV VERVCZDOFEEGREIEIFOND, B
HAREEFEDOERNLIF. EVSVERCZDFEEE, 1 IV —ILERV
TOFEEH. IV UERVCEDOFEEHRIEFE LV,

BV UVERVCZTOFEERODEKRMNGAIE LTIE. EVYDY, 2—XFI
B>, S—AFIEYT Y, 4—XAFIEYT Y, 4—ITFIEYDY
. N=—EZLEYTY, 2, 4—IUXFLEYD Y 2, 4, 6— N XF
LENS Y, 3=SF7 /) —5—XFLEYIY, 2-EYIVHILKRVEE,
6—AFI—2—-—FBEYTVAHIRVEE 4—-EYVZUALRFSTILTER
CA=TIIEYYY, 2, 3=UTI/EYTY, 2, 6-IFTI/EY
v, 2, 6=—IUFTI/)—4—XFNIEYTY, 4—EROFTEYT,
4 —EBYI XS /=)L, 2, 6= kROoxEYTy, 2,6y
DAL/ =), 6 RAOAFT_OFVEEAFIL, 2—kFOFT-5—-F
DIOUAY ) —)L, 6—bROF=ZOFVEEIFIL, 4—EYT XY )
—, A—EBYT VI )=, 2=TIZIEYTI Y 3=XFILFI UV
C3=IFNULFIVY, X)) )=, 2, 3=oORVYFIEYTI T,
2, 3—=voanFH YY1, 2= (4—-EYTIL) TH, 1
, 2= (4—-EYY)I) Fany, 2-EVIVALKREITILTER,

BT UAILRVE, 2-BEUTUAILR=ZKN)IL, 2,3 -EYIT
AIKRVEER 2,4—-ENVTVIAILKRVE, 2,5-EYIVIAHILKRVER
2,6-EBYSUIAIKRUEE 3—EUTVVRILKVEEENETFLN S,

1V IEBERVCEOFERODEFRMNRFIE LTIE. 1YV —IL, 2
—AFINAZTHFY—), 2=-OENLSAZIF/—I, 2=V FIILAIH
V—Ib, 2= IZNAZIFYV =, N=XFIAIFJ—)L, N—E=Z)L
AZIHFY—Ib. N=PVILAZIHFS—)L, 1T— (2—rROF>ITFI) 4
THY=I (N—EROFZIFILAIFY—I) . 2—IFIL—4—AF
WAZE—Ib, 1, 2=IAFIAZIF/—Ib, 1T —-RUI)—2—-AF

K-FEE SYSTEM GMBH, EX2012, page 2194
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 19 PCT/JP2011/074797

WAZHF =, 1 —RYIN—2=-TDZ)VAIFS—IL, 1—=>F /T
FI—=2—=RXAFINAIFTS—=)I, 1 =T I)IFIL—2—-—IFI—4—XF
WAZEF =, 2—=T7x=)—4, 5—JEROFIAFIAIIYI—IL
I =FEFLAZIITI =, 4, B—AZIFI—ITHIKRVEE 4, 5
—AZIF=LWTANRVBEBIAFIL, RVXAIFS =), 2—FI /R
VAAZIEHF =, 2=TIIRVIALAIHF/—IL—2—-RILKVEE 2-—
TI/)=1=AFIRYZILAZIFY =)L, 2—EROFIRVIMIFTY—
W, 2= (2=EBUIIL) RYXALIFJ—ILEIKBTFLND,

[0078] BV UVERVCZOFERODEFRHNAZBAELTIE, 2—FX/—4—-7
AOO0—6—XFIEYZIDY, 2—FPI/)—6—2700—-4—-—XKF2E)

1

IV, 2—FI/)—4,6—oOnYITy, 2—F3I/)—4,6-
ErROxBEEYITY, 2—TFZ)—4,6—-AFNEYZTIY, 2—FX

|
T8
Ny
<
(AN
L
1
\'l
N
N
(0}

|
t‘t \I

a
v—5—HILKRVEE 2, 4, 6—-—KNYFTI/EYITY, 2,
4—IARNFIEYIUY, 2, 4, 5—KYEROFTEY 2
4—E)IIVIF-IEREIFLND,
[0079] ESTUVERVCEZOFEHROEHRMAHAELTIE, ESTYY, 2—XFI

ESYY, 2, 5=IXAFIESTY, ESTUHIRVE 2, 3-EF
SUTAIKRVEE, B —AFIESTVAILRVE ESTVUFTIR, 56—
AFIESTVTIR 2-VFIESTY, FIIESY 3—73/
ESYY—2—hIRVEE, 2—IFIL—3—AFILESY 2,3—UX%
FIESTY, 2,3=CIFIESTVELNEBITFLEND,

[0080] HNUTFPYUVERUVZDFEFRODEKMNABAELTIE, 1, 3, 5—r U7
v, 2-F72/—-1, 3, 5=NYFPYY, 3-F7I/—-1, 2, 44—}
yrov, 2, 4—-pPx)—-6—-—7xzx=)b—1, 3, 5—r YT, 2
, 4, 6—-NYPI/)—1, 3, 5—rYFPY, 2, 4, 6—-KUYR (b

DziAnxFi) —1, 3, 5=-rNYFPTr, 2, 4, 6—-h)—-2-F

K-FEE SYSTEM GMBH, EX2012, page 2195
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 20 PCT/JP2011/074797

yyv—1, 3, 5—NYF7PIY, 3— (2—-KEYYY) -5, 6—EZX (
4 —T7TZJRIKRVER) —1, 2, 44— Y TPV ZFMYD A, 3— (
2—-¥KyYyvv) =5, 6—-Y71x=)—1, 2, 4= YFPIv, 3— (2
—-Eyvv) -5, 6—-Y7x=)—1, 2, 4—h Y7o —p, p' —
VRAIWKRVEBZFN) DL, 2—kROFT—-4, 6—-O0A—-1, 3,
5—RN)TPIUENETFLND,

[0081] ZFZFESEFEHRUHBRALEMOESEEIE. RUT_F 07 =4 EEN
TENIMIHLTO. T~TO0O0EILDHBETHDI I EMIFELL, 0. 5~
SOENDEHBETHZZEDNSLYFELL, BEMREBEOYMERVCEEHED
BRHSiE. 1~10ENLNOHMAIFICHFE LV, BEHFSEFERERAL
BMOEFENO. 1ELLYDLRLIARDZE, BREFSFEHEERALEY
ERD)T7ZAVRUOHEZFZREEMS D FEOREFRANB L2 MEEICHY
. EEMSPFRRT DI EDH D, . BEREEFERUEBRIEHH 10
OFBINZBATEFND EHEREEUSDFOEFEN VAL AQY, i
YR GREEMENELSNIT,

[0082] [2EUNLEOE FOFEEFIT 2LEW]

2EUEDOE FOF L EEZFTDLEME LTE, AR ToEL> S
JDa—, 1, 3—=JFLvyYya—i,. 1, 4—TJFL>¥FYya—J). D
—JNA—R, D=L b=l 4V TLYTY)aA—Ib, IAFO—ILT
OEA>Eg 74> TF—IL, 1, 5—=RYIIHF—)L, 1, 6—~FH
IOF =, 1, O—JFTHF I, RARVFIILITYDA—IL, MY XF
O—JLTdH>, M)XFO—LTONRY RVSTYRY k=, ORVE
IYRY M=, FAIITH/—Ib, JIOA—X, BAE. D—JILAILEE
NS AVBREOSMBSRE 7L O—ILEE; B0 —XR, ZSHE. 7LD
—IVEOESTT7INLA—I; 1, 4=k brOFiRvEY 1, 3-k
FOFoRvEY, 2, 3=JERAFT—1-—RUVIFIINRVEY, 2
, 4—reRkaxrr7EbIJ />, 2, 5= RAFTTFENTIT /Y
2, 4A—veROFIRYYTII /U, 2, 6=V ROFIRIYT T

K-FEE SYSTEM GMBH, EX2012, page 2196
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 21 PCT/JP2011/074797

Jv. 3, 4—YekaFiRyvYrz/v, 3, 5=YEeROFiRyY
7T/, 2, 4 —JeRaAF I IIIIANLTFY, 2, 27, 5,
5 —FhSeEROFOTTITZNANLTAY, 3, 37, 5, 57 —=F b
SAFI—4, 4 —JeROFTTITIIINANT+Y, EROFIF/
VAINRVBROCZOEFHE, 2, 3—efOF2L2EHB. 2, 44—k
FOFPLBEEHR. 2, 65— brOFx2LEEMR. 2, 6 -k RrkOx>
ZRER. 3, 5—YbEROFCREEFR. 1, 4—cRkOxF/ Y RALKY
BRRUZTOESE. 4, 5—brROFRYEY—1, 3=YRILEKEVERDY
FTOE/E,. 1, 5—erkOox>F749L>, 1, 6=k RrROx>F+F7%
Ly, 2, 6—ykeraxs+2749L>, 2, 7—2kRkOx>F+F2745L >

, 3—YkekOoxsFro7sLr, 1, 5=—ekOx>Fr745L -2
, 6—UAILKRVEE 1, 6—TeROFTFT7H9L -2, 5—TAHILRKR
vEg. 1, 5—YeRrOF>FT7bIE 1, 4—TEROFP-2—-F7
NI 7T ITAFI, 4, 5—-2ekOoxy+74%9L -2, 7T—YX
IWKRVEBROZEOEE. 1, 8-k RkOx>—3, 6—F79L VIR
RUBRUZTDIEFE. 6, 7—2ROF>—-2—F 79 LV RIKRVER
CZEDE/E. 1, 2, 3—kVebrOoFoxrvEy (Eomo—ib) o 1,
2, 4— MYk ROFIARVYEY, E—AFIL—1, 2, 3—rYEROF
IRVEY, 5-IFI—1, 2, 3—KJeROFvARv¥y, 5-70
Eir—1, 2, 3—hJerRAOFoRyELy, MEeRFOFREER. b
DeRaAFv 772/, MJeRAFoRYY 7z />, MJkeRO

‘e

S

o N\

FIORVYTITER, MebRkOF 7Y bSF/20, 2, 4, 6—HY)
ErOFIARVEY, FhoeEFOF —p—RVYEX/Y, FhZERO
FOTUORTHRI/I v AV IBAFIVL CERFEAFIL) . HA—Nv
BIFI CREFEBRIFI) FOFEHRLEEY. eROF/ Y ANKRVES
) LENEFOND,

[0083] 2@EMUELtOEROFCEEETIILEMOEEEIF. RYT=A>D7=
ZUEBAMTELICRHLTO. O5~50FILDEETHDZ I EMNFFELL

K-FEE SYSTEM GMBH, EX2012, page 2197
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



‘LY 222 LNBZGHUOEZH
BE OO ONUSEGHEELEYNMPX N>R YEBZOLEET
OhBEIEHEE "ICU>EMPAUTOE LTI | Tk
FAKZDALOAE=ZAL N "GEBSOUSNZ LEZFAFFNEOTT
Bl22® °2RUR 2L AVGHRHELNONHEE "I >TLG NPT
L "O2XNKINT L TEFEAK—LOAE=L N WEBZOHSA) S
PEZFEAXFNLOTEAEZ NI EHMNPYI2ZLLEEONZTO L
~€ "0 >NRHYI2SCLIEBONTOES~1L "02XNMIUNE LT
HEALTLOAKE=Z LN PGHSUNS EEZFAFENGOTIEIZ  [5800]
CULHABRYFHRM ) WET ) BT EL C(
L) BT KL CHBE Sk U —C M4 & GSAVEEEE A
NYPRLSNILNEBYFAFHNLOTAC—FR > UG NERNHS S
COFFN AN XOA HN ANKONN CEANNEL AN E L N
THIAMANYEN LA TOAANY BN THANANLLN LAU=T LA
NS LLAXE— v 'Y CEAS OO AL LAU£EX CHWUE
CAVAXASA—G "HBUECAIENL -G BN & O] AL
L NGV HWNELNL HNE L S AVEET A L LHEH O
EHUATE WACENG HMNULNLG —QA FAAGL IR GO N
C “WANNYLAASL—V ‘L EAOx BHACCN 2 HWACs )L
el "EA)LN2 RN IUSNSLEZFEAFFNLOTAE 2
(AN L EBEZF <~ XN COTYAEC ] [¥800]
YD 2IY
SENNRHEELLGY NP (O >UCYEEBSOEFLEHEEEIFLO
hEZREE ICUD>EMPUZTOG LN INT L TEHEEALZLOA
¥z AL CEBZOHUSNZELEZEAFO] A0TXEICC 2R °2
U2 LAV GHEMONHEE IS O>TLAGAFPUETS0 021
BN I NHEFEALECLOAEZ LN "GEBEOUSNS LEZES
*¥OJAQOTVEIC VI EHAPYI22L2EHBONETO L~ "0 °

LOLYLO/TLOTAL/LDd 44 LSTLSO/TI0T OM

K-FEE SYSTEM GMBH, EX2012, page 2198
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 23 PCT/JP2011/074797

[0086] [TELALEOE RKOFCERCTBEULEDHILRFUCEEEFT 2LEY]
TEALEOE FOFCERTTEULLEOAILRFEEET ZLEMEL
Tk, BARER. 7)YV IXFO-ITYVE, DAFO—/LTONR

Vg, D—ZILALEE. Ty AVBEIETFLND,

[0087] TEULEOE FOFERCTEULEDAINRF L EEZEFITZLLEMDS
BEEF RVT7=Fr&nHEREEMSLFOEET1 O0EEEICH LT
1T~5000HEERTHDIEPHFELL, 5O0~500EEMTHD &

FUBTFELWL, TEUNLEOE FOFCERCTBEAULEDOAILRFEER
TELEMDEREEN 1 HEEL Y DR s, EEMRUTBAENSTRE
T2 ENHB, T TEMULEOE ROFLERC1ELEDHILRF S
EABET2LAEMOEEENS000EEMLY S A4z e, BEWSRESD
OrHREREEURFTOEEEN DAL QY. PEYFTILEEENES
TEDEEL L,

[0088] [7 =X FMe&EW]

7IRNEEETZLAEMIE. —CO—NH— (CODEWHIEI_EMRHS) T
RINDT7INEEEDFHRICEI DR FILEMTH D, bbb, 7
MMea#me LTid, flxid, LEeEEa0mRnGICEREEZE T 21Le. £
EREEDO—HORHICERRILEMDEE I N/LEY). LEmMKRHEDBEREE
DKBRTHIRRRVCRRFER R EDHEIF SN D,

[0089] 7 X N{LEWDEMEKFIE LTIE, PEMPIR, OVYFIR, RIPY

R, SLFPI R, JRILT7IR, RVXAFPIN, 7P, 791

R, 1V ZHILT7IR, FLZHLFIR, ZAFVT7IR, 4V

YPIR 2=TIFIR, RILLTPTIR, N=XAFIFRILTIR, 7

AEA>Y7I R, 7AEFAILTIR, TFILTPIR, AVTFILTIR, X

n

"
,

<
1

N
I

4

H

FOUNTIR NI MNPIR AFP7IVILTIR LTI, FY
IR TIVIILTEIR, PVTFTPIR SUFLFIRN JYIA—ITIR
c ZUONPIR TJVEILTIR ZILIILTIR YMNLVFPIR TUF
FUIMTIR BEIWRT7ZIR PEMPEMZIR DAFLT7EIMN7IR

K-FEE SYSTEM GMBH, EX2012, page 2199
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 24 PCT/JP2011/074797

CRUUNNTIR PUMNZZWWTIR I FLYITIVFNITENY
IR TCTFEMZIR B PIR, ORVIFPIR MIRVIT

F. O—%=>, RKR. 1—
IWRFR. PTFIVERFR. 1, 3—IXAFIIERE. 1, 3—IJITFILRIRRS
INSOFERENEITFTOSND,

[0090] ZF/=. PIREEMELT, PUVVILTIREFERATDZIIEETEDS, 7
JUINTIRELTUE, N=XFILTIVILTIR, N=XFILAST )
PIR N=IFILT7IOVILTIR N=IFILAFYYILTIRK N, N
—IRXFLTIVILTIR, N, N=SAFILXZIYILTIR, N, N—
CIFNILTIVILTIEIR, N, N=IFIASIYVILTIRK, 2—EFRDO
FOIFILTFTIVILTIR, 2—EROFTIFILAYIYILTIR, N—
AFO—=IWTIIVILTIR N=AXFO—ILAXZTTYILT I RBEHNEFS
na,

[0091] 77X NILEYDHFEIFA46~10000THBIENFELL., 46~
5000TCTHBDENLYITFELL, 46~1000THD I ENEFICHFE
L\,

[0092] 7 X NEEMDOEEB=EIF. RV T7=Fr & nHEREEH/D TOEET1
OOHEMIIMLTI~5000HEETHDIIEFHELL, 50~50
OEEWTHDIENLYFHELWL, 7I NMLEMOSFEEN 1EEERLY
P RdE, BEEMRUVUMBUEDNRR T DI ENH D, £/, 7I NLEE
MOSEENS 00 0EERLIYSARdE, BEUREDD z HIEREE
MELTOEEENPRLLRY, PRYFBLLEEENBDZIEHHLL,

[0093] (14X MMe&EW]

I NEAEMELTE, EEMRLYBKARZZIEDE. 13 NEE
T2ERAFIEEY (LT, 41X ReE&WEwnd, ) AFFEFLW, 1 I NEE

2

=

1

WMELTIE, ZOBHEEIY., 79114 RRUCTHILA I REFER,
VAIRRUORII VA Z REEER, RV I RRUORY A X REFEEEK
. NLLAZRRUOVYLA I REEWSR, 79I 1A KRRV FTT79IL1 2 REE

K-FEE SYSTEM GMBH, EX2012, page 2200
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 25 PCT/JP2011/074797

BHRLENBETLOND,

[0094] &7z, 4 X NMLAWITERHBOBEREDERICE > T, BIKII N F
ERA I RFICDBEIND D, BAEEOSERMISIE. BBRIKA I RS EL
AW

[0095] X &IC. FBERANRA X NE&EWIE. 2 TFROKRFRBEICFARENEEE2E T 582
MASRAEA X MEEME., D TFHRORFRBICARENEE =B T 5 A EMASAL
A X MeEMEICREINS,

[0096] EAFNASEANRA X K{E&¥IE. R'7—CO—NH—-CO—R2TRINB{LE
MTHY., R', R2ZOBAIPRMIRIEKFTHDILEWTHD, BEFEMICIE
yoaanxyy -1, 2—=YUALKRFCAIRN, TSN Y, BTV
A, NILEYILEE, TOFYY, JILYILLAIR, RV VALI R, b—
TFILES VML VB B, 5—IXFIESF VAV 1 —XFILEST Y
>, 1, 5, 5=RMUXFIEY VMMV, B—LHFY N VEEEE. N
—eROFS 55—/ IERILRY—2, 3=JAILKRFIAIR, AL
NI R, a, a—IRAFIL—6—XAFIRIIVAIR, EX [2—- (RY
CUAIRFFTANRZINAFY) TFIL] ARV, a—AXAFll—a—
TOEBLRISVAI R, 00NF VA I RRENBETFLND,

[0097] FEAFIBERSIRA X R{b&WiZ. R'T—CO—NH—-CO—R2TERINB(t
BMTHY. R, R2O—AXEEAN 1 DU LDOARBMEES TH 2LEY
THd, EERFIE. 1, 3—IYFOELYRFR, YL1IRK, N=XFI~
LA4IR, N—IFILYLAIR, N—erROFovLAIR, 1, 4—F
ARLLAIRTHY, 1, 6—EAXLAIRAFHY 1, 8—EZXTL
AZTRAVHY N=AILRFIATFILILA I RBRERETFEND,

[0098] A X NKIEEYWDHLTFEIE60~5000THDIENHTFELL., 70~1
OO0O0THBENLYIFELL., 80~500THDZ &EHHFICHFE LW

[0099] 4 X RLEMOEEIF. tHEREEM"TDTFER) 724> DEE1
OOHEEIIIHLTI1O~T10000HERTHDIZIENFELL, 50~

K-FEE SYSTEM GMBH, EX2012, page 2201
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 26 PCT/JP2011/074797

S5000EB=8THD2ENFUITFELYL, I NMEEYMRTA I NMEEW
DHRMEDFIRR TRERFETHD L. 7I MEEYMRT A T RMEEWRMIC
SEMRMEL 0B 7biFF LB\, F, AilcLREZBAZE. o
BREEMSDFREEOCERTICER T 2EEMHDOETIEI 27=HDFFLL
A

[0100] [T 2% LbEaY]

SO LEEYMEE. TI/ALRVBOSFRERT7Z7IRTHY., RO
—EA—CO—-—NR— (RIFKBIEBEDERE) THLLEWMTH D,
22 L. BO—EUEDORFBRFIVFAEMCATORFICEZTHEDL> TWT
BHEW,

SO LMEEMELTIE. BIZIE RV ) —A4—F 089 L, 4—RVE
VSO L= —AFIL—2—EAOY Ry, B—XF)—-2-KEOYI /v
CANFH -6 —-FVF L, 6—~"FHUSIVILENETFONS,

[0101] S V% LILEYMDEBEIF. sHEREEMSLTFERI 74 D&
TO0EEMICHLTIO~T10000EEBETHDZIENTFELL., 50
~5000EEMTHD2IENIYTFELWL, T4 LLEYDRMEI R
ETFRIERBETHDE. T79 LEEWMHRMIC L 2WRMEL BB /DFF
LSRRV, F7, Rt LIREEZEAZ L. tHEREEUEL FREDET
ICRRRAT 2EEHOER TR 5700 F L <AL,

[0102] [TV IEEET ZILEY]

TIVOINEERTIEEME LTE FIXE. ZFLIT)SPLI—F
W, TFLITVINI—FI, t —TFILITIVIINI—FTIL, ZIYILYT
DOINIT—FIb, RYINTYIINI—FI, F)INT7 )T —
T, EXT7 /=LA, TV INIT—FIL. TIVVILEBIT)IIILT
=TI XYL T )DL I—FIVEDT ) > IILEEWR EDNES
¥ (I

[0103] JVIVIEEEIZILEMDEEEIFE. sHEREEMRLTERI T
ZAVDEEF T O0EEEICHLT1O0O~T0000EEETHD I &I

K-FEE SYSTEM GMBH, EX2012, page 2202
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 27 PCT/JP2011/074797

FLL. 50~5000EE=8THBIIENFIYFTFELL, FUIIILES
BT 2LEMORMENRILETRERBETCHDE, JTUIIILEEZFT 1L
EMHRMIC L DMRMEL BB 72D8FF L <RV, T/, RIS LREEZEX
&, HEREEMSD FREOETICER T 2EEMHOERTIRI B
HEFFEL <RV,
[0104] (v2>vhy )Y T
SvAv I IROEREKFAELTIE, EZLN)2OLYS Y, EZ
IWhUARNFIIOSY, EZILM)INFIOOSY, 2= (3, 4—TITRF
SoONFIL) TFILMIARNEFSSSY, 3= RF>TOEL
RUXRFIIUSY 3—FJUSRFITOBELAFLSINFISOS U,
3=V RFFOBIL M) I MNFIOSY, p—RFVILMU X MFD
oY, 3=XFo)OFTTOENMAFILIARNFIOIOSY, 3—X457
DOF>TOEILRNIANFOOSY, 33X 0)OFx>TOEILAFIL
PIMFIIUSY, 3-AHo)OFCTOELMN)IINFOIOSY, 33—
7oyox>e OB M) AMNEFSSSY N=—2— (P2 /ITFI)) —3
—T7I/7OEBLAFILIANEITS
7X/7OBNLKN)INERODS
2— (PI/IFIIN) —3—7I/7ABLM)XNFIOSY 37
JFAEN N XA NEYYSY, 3=/ 7AOEBLKNIINFOOS U,
3=RUIrFTIUYI—-N—= (1, 3=IUXAFIL-TFVFV) F7OEL
XV, N=7zxzzZ)I—3—-7I/70EELMY X FOSY, N— (B

’

\\'1

"
0
‘e

’,

b

‘e

. N=2—-(7xz/xTF)IN) —3

n

ZIRVUN) —2—TFIJ/IFIL-3—-—FI/FOEELMN)AMEFIUS
vOEEIE. 3—vLa4 RO NI MNFIOSY, 3070k
WEhYXMEIISY 3—=XATNTOEBILAFILIARNEFI DS,
=X AN TOELRNY XA NFOOZTY, EX (M) bF22YLTS
AEWL) FhSRILT7a4 R, 3—AVYIT7x—r7OEBIL KNI MFIOS
VIREMREF LN D,

[0105] vS>hy YU IRHOEREIFE. BERXKISCTEREEZRMT DI D

K-FEE SYSTEM GMBH, EX2012, page 2203
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 28 PCT/JP2011/074797

TE, FICRRELRDW, tHEREBEUSOFERI 74 >DEEF100
EWMICTLTTIO~T10000EETHD I EMIFFELL,

RiEfl
[0106] AT, FFEBMFBEMEH 1 ~4 S8 ~3 %, K1 &SR L THH
¥ 5.

[0107] (MR DER)

[1] RYRFLYRILKVEEORR

1000m | DA AVKEBEKIC206 gDRAFLYRILEKEVEEF M) DL
ZBEEL., BOTCTRHLANS, FH10m I OKIHERELELT. 149
DB T > EZD LBLFBAREZ2040BET L. ZOBERKRZ 2KFEEBH
L7ce THICEYBOLNERFLYRILEKVEEFT N DALAESEARICTIOE
EWICHR L 725
BEA1000m1&E10000m | DA AVEBKERML. RAZBES
FAWTHRYZFLYRIVKVBBEFBAROHT 0000m | JAREZRREL.
HBRICTOO000OmM | A F 3k EINMA, BRAZBEEZAVNTHI1I00
OO0m I AKRAEME L, ERRORAZBEREEZIEIEYIRLZ, I 5IC,
BTONEDRICHWTIO000m | O F K ERML. RN 2EE%EA
WTH10000m I BREZRRE L, CORN2EZREZIEEYIRL
o PRAZBFRHEITTEROBEY & L1,

RA 2 BEEOSESFE: 30000

sozxz7Oo—=R

HEERE: 3000m | 9

JEXE: 0. 12Pa
TONLBRPOKEZREREL T, EEOBEMKRORY XZFL ¥ RILK

[0108] [2] RURFLVRNINKEVEER—TRY (3, 4—IFL I FTF
d7xTV) KBEKRDIFESE
14, 2gD3, 4—IFLvPAFAFIFFTITE, 36, 7gd [1

K-FEE SYSTEM GMBH, EX2012, page 2204
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 29 PCT/JP2011/074797

] TEERVAFLYRILKRVEEZ2000m | DA 4 VAEKITEN L
BMREE20CTEAGLE, THICLYEONESRAKRE20CICRL.
RERERAS, 200m | O F VEKITAMLZ29. 64 g DB
BB7VE=ULES. O g DMBRE_SOBILMERREEP > UKL
. SIFEBBLTREIE, B5NAERIGHRIC2000m | DA 74 33
KERML, BBABZBEEERANTH2000m | iBKRERELE. T DIRE
A 3EO#EYIR L7, ZL T, LESBREIMTHOLNLZLERIC200m | D
10EEWBICERLEBEEE2000m | O A UK EMAZ., BN BB
FERWTH2000m | OAREHERAEREL, ThIC2000m | O F Y
K EMA, BAZEEEHAVNTH2000m | OREMREL, TD#E
FESEIEYIR L, IHIC. BO5NELEBRIC2000m | OA F4 Xk
KEMZ, BAZEEEBVNTH2000m | DUIBHERAERELE, T DiE
EELERYIRL., 1. SEERXDOFBORYRFLYRILEKFVBR—T
RY (3, 4—xFLvIAF>FH7xz>v) (PEDOT
—PSS) KiBEKRET, RADBREIE [1] EAK%RTH D,
[0109] [3] #HSRERDAR
7 v - 188 - BHBORAERERAWT/ AV HSREZNT ) VT LD
SHIANIVFVY (GRE38~42TC) §52 &ICLVICEY, A5
EREVER L, COHSRERDEHEO. 4mm, REOKEMAEIZE
2., EMFHEIRalE0. 0008 umTHol,
[0110] [4] HS5RERDAR
A7 —%ZBWTC/ A VHSREZNT )T LRSI hilTyF
7 (RER38~42C) §2Z&ICLVYICEY., HZREREMFER LA, &
DHSZZAERDEHFO. 4mm, REOKEMAIZC. 2F. HilfFiGHE
XRalx0. 195 umTdHo7,
[0111] [5] HSRERDAR
A7 —%ZRAWC/ A VHSZRENT )T LRSI AILIyF
7 GBR38~42C) 52 &IC&YICEY., HIREREER L,

K-FEE SYSTEM GMBH, EX2012, page 2205
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 30 PCT/JP2011/074797

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

DAHAZRAERDEAE2 mm, REOKEMAIZES. 2E, HEMFHHEIR
aldz0. 0008 umTdHh-o7,

CGRIE & 394)

(BT IR a)

JI1S B 0601—2001IC#LCTRELX,

(REEME)

SEEHBMOLZAIMCP—-TE00%xAWL, JIS K 7194(C
ELTHEL &,

(FeEiBE)

HABETIEXHEAAIX—FAESHE (NDH5000) ZAHW, J IS

K7 136ICELTHBEBREZREL,

(BREETERE)

JIS S 6006ICHMEINLARAMRELAVNT, JIS K 56
OOICHEW., 750 gDITEDRITENRO SN WEEEBIE L 7,

CIE:1:3)

BREEASREREZHE (R) 25mmDBFICT1 BOEETDILDICEX
DIFZORTEFAZSOITVL. TORIZEOKRAIBRMEOE(LEZREL =,

(SEHERI 1)

[2] TH//ZPEDOT—PSSK®AH®EO0O0gIZ, H—Y v IEEXAFI
3. 6g. ANHAFa2T127 (F/IN- AR YILT A - FIHILIHHR)
0. 9g. UAFIRIKRFLR20g, EROFLFHYL—K2. 5g
RHATYRY) b= KY)T7OY)L—T7. 29, TH/—)L300g%
RBEL. B LT, SEESSTERAEE K,

HEEMSOTARA%. [3] THAAZRERO TEIC. 1 VRITAME

BEIS—79001IL-NSCORYYy hI—%—%FAL., JX)LFv
w2/ 150um, BFHFEE20mm, sec, 7—U5714XA%>X100
wm, HHEFRE0 1T1m 1IZEYRBHL, 100C, 2908, HRIMERHIICE
YEBZIR L7, KRN (BEKEIT120W, 500mJ cm?2, 178m

K-FEE SYSTEM GMBH, EX2012, page 2206
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 31 PCT/JP2011/074797

[0119]

[0120]

W cm2) BEL., BEIET, SEURERELERI L, BEHERBEORXR
HEH & AFEBREK, NEFE, SREENSREROITEE S ZUTORE
ICEYRIE L 7=,

(EHEH 2 )

[2] TH7PEDOT—-PSSK&A®KRG6O0OgIT, A—U v IBXFI
3. 69, ANAFaIT127 (F/IN- AR YT 4 - 7T IHILIHE)
0. 9g. YAFIRILKFYR20g, SIFLFYI-LITIIY
WI—FI9. 2g, 2—AFIAZIHYV—)LO. 29, T¥./—)L250
g, TFL»FJ1)I—-)50g9%REL. BHLT. EELSIFERBZE
7zo

HEMED TA®RBAE [3] THAASZAERO TEIC, 1 VX I XM

BKIS—79001IL-—NSCORYy haA—%—%FAL., J/X)LFv
w7 150um, Z2F&FEE4Omm, sec, 7—U9F74AH%>RX100
um, HHEFREO0. 3m I ICLIYRHBL, 120°C., 290, HRAREBHIC
SURBRLTEEIET. SEUREBELAMRI L, EEMREORTIEN
EHNFBRFE, SAEWFE., SHEEN S ABEROAEE S ZR/IE L 7,

(E=HEHI 3 )

PEDOT—PSSKE&E®R (/LEAXR PH1000 : R¥IILUHE)
600gic, H=UvIEBEXFI3. 6g, 1ILHF21F7127 (F/N-2R
RvIT A4 - TIALHE) 0. 9g. IYXFIRILEKEFL K209,
SIFLYI)A-NUTT)IIIILITI—FILI., 2g, 2—AXFIAIEY
—JL0. 2g, H—UvPUEO. 5g,. TH4./—)L250g. ITFL VTV
OJ—)IL50g%xRBEL. BB LT. EEMSEIFARCEZE T,

BEMEDTFARCE [3] THAAZAEKRO TEIC. 1 VRV M

AEIS—7900IL—NSCORYy hIA—%—%FAL, JXILF~v
w2/l 130um, B[AEE4O0Omm, sec, 7—UFT14R¥>VRX 10
Oum, HEREO. 2T mIICLYBHL., 120E, 228, HFAER
SHC L VEIR L CREEIE T, BEURBEARI L, SEMERREORT

K-FEE SYSTEM GMBH, EX2012, page 2207
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 32 PCT/JP2011/074797

B & YRR, NEEFEE, SPEEN S AEROATHEMEE 2RIE Lk,
[0121] (EHESI 4 )
EEMESDTFARCE [4] THEAZAERO1TEIC. 1 RV A MR
AFKEIS—7900IL—NSCORYy hI—%—%FAL., JXILF~r
w7 130um,. BAYEEBOMmM, sec, 7T—U95F14 2492280 u
m, HHEREO. 6m I ICLYBTHL., 120C, 24908, KRMRBHICE
YBZIE L CREEI BT, BEUREBEATMRI L, SEMRREORTIENRE
HFEFE, SAEFE., SHEEN S REROATELE S ZAIE L7,
[0122] (EHEH 5 )
[2] TH/ZPEDOT—-PSSKBARKRSOO0gIZ, 2—XAFIAIFV
—IL2 g, KOBMER)TZXFIEE (\N(1O0F—I/ILMD 1480 : By
25HE%) 1509, A—V vy V3. 6g., IXFIRILEKEFI K20
g, X% /—J)L1500g%BEL. B LT BEEESLFBERDEFL
o COEEMZERFARRD%Z [3] THRAEAZRERD1TEIC, 1 RIR
h BEIS—79001IL—NSCORYYy ha—&—%AWL, /X
Fvyvr 150um, BIEE 40mm sec., 7—UTF1RYVR
100um, HHEM{E O. 3mlIICLYUBHL, 120C, 29, &
MAIRBEICLYBZIRL T, SEMREAERI L, BEEREBEORAIER
EHBIBE, SHEFE. BHBEN S REROAEMEE 2HE Lk,
[0123] (Lesml 1)
[3] THREASAERD TEIC. Ry &)U FICEY | TOBEAEIK
L. EEMRELAERI L, BEUREORAIBN S NBEAK, SHEFE
. BHREEN S AEROATELE ZRIE L,
[0124] (LeExf 2)
[4] TRAASZAERO 1TEIC, Ry &)U JIC&Y | TOEREEFK
L. EEMREAERI T, BEUREORAIBN & NBAEK, SHEWE
. BREEH S XEROAEMEE ZRIE L 7,
[0125] (LLEf1 3 )

K-FEE SYSTEM GMBH, EX2012, page 2208
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 33 PCT/JP2011/074797

HEURDTFBRCE [6] THRAASZAERO 1@IC. 1 VRV
BEIS—7900IL-—NSCORYy hIO—%—%AHL, /XILFrv
7 130um, BFAEE6OmMmM, sec, 7—IF4RH¥>2ZXA80um
. HHEFREO. 6m I ICKYBHLALEZ S, SEUREORAIER. XE
BERROCIFBFEEISWENET, BPEEN S AEROAFMLAETIE, &
RIDVERIE L 7=,

[0126] F1iE. EmEBI1~4 SHRAIT ~3DERELERLEEDTH D,

[0127] [3k1]

Kyt JeRREIE R | SR TR

Q0 (%)
Fhtats) 1 300~600 88~89 2H EE 1.21%
FE i 2 500~1000 88~89 30 b= 1L24%
FEha i 3 400~800 88~90 3H ZhE 1115
Ehes) 4 1000~2000 88~90 211 b 1.3 1%
W 5 [1.2X 107~ 1. 8X 107 89~91 H 2R 1.2
PEE A 1 400~1000 85~88 3H A= 115
Lo 2 T GE MEARE N EARE B4R
beBefs 3 HIEAHE HIEARE HIEAEE 48

[0128] LAk, EmeiEe AW TARKEZER0 L, RNFERORRMAEEEHE IS £
KHEFREBICEHFOSHEHICIEREINLWVWC EIEFEE> ETEH AV, LEEEER
REIC, ZRALTHILITHREMAD I EANTEETH D I EANYEEICHS
N THd, FZORBERFLITHURZ I A /=FREH AFEBF D AT HIEE
ICEFENEFD LD, FFBEKRKOLHOEEH N SPELHNTH S,
EXLOFI AN

[0129] ARBAOSEHEELN > AEKIE. VAARKER. TNARKER. | PSH
XNBERREDHS AERMBE LTHW LN, RREEFEBEES | PSOHRE
AEEARITRBERETEOHLE LTERAIN S, ThSICAVWLND

oot

K-FEE SYSTEM GMBH, EX2012, page 2209
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 34 PCT/JP2011/074797

EREEHNS AERIGEESEZ LY OEBI S, HISKREEHALEICE
EMRIVT—2BHTIIELHY. TDHE. BRRBFHEHIBICHVEHH
BTHhdcd, MBHROBREUMIED/OHIC LEEEEMR) T —BDEIE
. BIEREDREIF 200 CLUTTHDIIEMNFELL., 16 0CLUTTH
LZZENEFLWL, BB, Kk, | TORERIZ, SELEETFTTERIN
52N, | TONRERIICERESHAINRTWS &, REMNBERRL.
HSADPWIEIND, BEMRY v —ICL2EPEEREIE. SEREORE
INERBIIVERLS, EETHEITE2IEMH. EEFOBENRLIR
2EVWOEMREET S,

K-FEE SYSTEM GMBH, EX2012, page 2210
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 35 PCT/JP2011/074797

AR D EIE
sEKkIE1] HSZEREDVHRL EHL—EICEERRY Y —BAE L. XEHE
A1, 8GQ/OMT. &XEEBEN8 5 %Ll . RENEFEE
HBlE, R
25mmOFYBIFCHRIBLAVWI S &RHHE T2 BMAEENS R
o
s k1E2] FISEEMR ) v —EBAEMRT 2EEMMR) v — 2R, BEMR

DI—RURNVTZFVEZH. ILILNA VY, ELE. 5EEL
Al RESEMHR, MERVCESEALEZECEISBRINS 1D
RIFEHEEO I 2 FBETDERIE T ICREBOFPEEH S I
Mo

FEK1E3] AIEEEEMRY v —d. FTEI cHERTERIN TV I2E8HED
FTHd. R)EEO—IE. RUFFT7 V8 RV T7FL UL
RYUZ7zZLVHE, RYJ7xzZLYEZLVEE, RY 7= VB R
YFP7EVHE RVFAT7VEZL VR RUETNLOHRESGKES
CENMSBIRIND 1 DXUITERICET 2 1 DIFEHORY) =—n»
55l EERHHE T DERIB 2 ICEEHDODEREEN 7 A EMKR,

FBRIE4] AIREEMRY v —F, PR EERYT—TFF v eFAT7 Y
FREFFATIVFERORYSI -2V 52 BME T HEKE
2 XUE 3 ICERHMDOBRAEEH S X EMR,

FH3KIRS] IR Y —T A VERIVZAFLYRILVAVETHY ., RIKFH
7IVERIEFA 7 VFEBERORY) Y —IFR) -3, 4—TFL YV
VAR FATIUTH DI E2RFHET HHEKRIRS ICEREHDFERE
EH S AEMR,

[55°KI56] ISR 724 vid, —BRHEBIRFILE, —BHR)VEBIXT
JWE, DV UVBRE, ALRFIERVIIINKAEZELEISEBIRINDS
1 DORIIEBROT AV EEEFT D1 DXFEHORY T —%2ET
EEEHE T DERB2ICEROBHEEHN S RER,

K-FEE SYSTEM GMBH, EX2012, page 2211
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 36 PCT/JP2011/074797

[FEKIET7] RIS/ N1 I\ v BsTH Y., Bid/ N1 IBIREN. 1DOX
(FEH D, FIEEMRY v —BH & EAXITEE DB AT 2E b
MBEERY RITRABUBIETHD I &2 BHME T 2HERE2 TR
BOBEREEHT Z A EMR,

[FE:k1E8] AiEEmEELFIE. BREEFEHRMBERNLELEY. 2BULEOE R
OF 2 EAEFIT2LLEYW. 2BULEDALRFIEEFT 21LEY.
TEUALEOE ROFERCTEURLEDOAILRFCEEZEFT 2LEW
. PIREEEFETHLEYM. 1S NEEEFITZILEYM. 75 LILE
W, JIVOVINEEFTBILEM. YAy ) TEL. DMSO
ROKBEMEAHAEI SR DL YBRING 1 DXIFERDLEY
THdTEaFHET HEKRB2ICEHOEREEH S ZERK,

[FEKIH9] AIEEEEMRY v — BB, BRHP50~200CoHEETHY A
DKICEADBHZ5~9 5 HBERAV I &2/ ¢ 2H5rEKE
2~8DWIFhh 1IRICEHDFBEREE N 5 X EMR.

[s&R1E10] AIECEENERY v —Eld. FiEEMR) T —BHORMHICHKE.
BZIR R OB IS I HAHHRE L < ITRARORADTRERT
ERINZEDTHDIEE/HHETDHBEREBE1I~90WVWInNH 118

CERBOBRLEH > 2 EIR,
[KIE11] RIRRSEEA Y v —BHOBHE, 27— VERE 75 ETE

Rk, ZLFVEHREE, 7ty MEIRGEA., 4 > 22 v MEDRIGA,
AEvOa—KE Ry b= —FK%ZE8LF13—b K h—FTV
O—KMERUVF vy TO— MNEEZEUEISBRINDIVWTIADA
FBICE > TITO T &2/ E T 25 KIE 1 OICEHOERFEEAZR
ER,

[FEkIE12] FISEAS ZRERDOEANO. 03~0. 7TmmOEHEHICHY., HS
AREDKICH T 2EMANS ~4 OFEDEHICHZ I EEHHET
5EEKIE 1 ICRRBDOZHESEH S RER,

[55:k1813] RIEE A RAER LDV & HFIREEMHR) Y —EE2E I 2@

K-FEE SYSTEM GMBH, EX2012, page 2212
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2012/057257 37 PCT/JP2011/074797

7V bKFBRBERESERERICLDIVF U IICE > TREIN SN %Z
BULDTHDIEZRHHMETZHERETXIE T 2ICEHDZEREE
HS ZEMR,

[EEKI1814] RIEBEEMRY v —BlE. MEBRC/ITHFMHESE L < ITRAHED
BRICE>THEEINZHEDOTHZ &5 HHETHHEKRKET~13
DWITNhH 1 IEICEEBDOEREEN S RER,

[FEKIE15] BIEEEEMR)T—BIET1 6 0CUTORETHEEINTARDZE
ERBETIBERIEI~T400WTIhH 1IRICEHOBRAEELNS R
ER,

K-FEE SYSTEM GMBH, EX2012, page 2213
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2011/074797

A. CLASSIFICATION OF SUBJECT MATTER
H01B5/14(2006.01)1,

G02F1/1333(2006.01) 1,

According to International Patent Classification (IPC) or to both national classification and IPC

H01B13/00(2006.01) 1

B. FIELDS SEARCHED

HO1B5/14, GO2F1/1333, H01B13/00

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2011

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2011
1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2010-159365 A (Shin-Etsu Polymer Co., Ltd.), 1-11,14-15
A 22 July 2010 (22.07.2010), 12-13

claims; paragraphs [0054], [0082] to [0083],
[0087], [0103], [0115] to [0123]
(Family: none)
Y JP 2001-113635 A (0ji Paper Co., Ltd.), 1-11,14-15
24 April 2001 (24.04.2001),
claims
(Family: none)
Y JP 2006-28439 A (Shin-Etsu Polymer Co., Ltd.), 1-11,14-15
02 February 2006 (02.02.2006),
claims; paragraphs [0027], [0045]
(Family: none)

D Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered

to be of particular relevance

“E”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“gy

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

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

“T”  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

“X”  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

“Y”  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

“&” document member of the same patent family

Date of the actual completion of the international search
18 November, 2011 (18.11.11)

Date of mailing of the international search report
29 November, 2011 (29.11.11)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

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

K-FEE SYSTEM GMBH, EX2012, page 2214
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



[EBRFA A EpsHpEEZS PCT. JP2011,/074797
A. HRUAORETA5HOE (EHERSTTE (I1PC) )
Int.Cl. HO1B5/14(2006.01)1i, GO2F1/1333(2006.01)1i, HO1B13/00(2006.01) i
B A E 1T oo E

WA 2T e/ NRES (EERSFFOE (I PC) )

Int.ClL

HO1B5/14, GO02F1/1333, HO1B13/00

B/ NRERDA DGR CREZ T FIcEEN s 6 ®

B AR [E S TR A 1922—19964F

H AREABIE AT EAH 1971—20114

H A [E 2 AT 28 FR A 1996—20114F

A [ B g3 B 22 A ) 1994—20114
EHEAECHEBLEBTT — XX (F— XX 2ADL, FAEICHERALHE

C. PBET 3 LR L5
SRR BT %
HF Y — % FURSCERG MO O EITAEES % & &3, EOMEET HEITOFT FESREOEE
Y JP 2010-159365 A (EBEAR U <= —#kzrh) 2010.07. 22,  [HFFiFea=Rk O], 1-11, 14-15
A [oo54]. [0082] —[0083].[0087).[0103].[011 12-13
5] —[0123)] (Z7xXVU-—7%L)
Y JP 2001-113635 A (E7-HIEEEEH) 2001.04. 24, [Hrerssko#EE] (7 1-11, 14-15
72 U—721)
Y JP 200628439 A (BN U = —kksth) 2006.02. 02, [HpErssko#iH]. 1-11, 14-15
[O027])].[0045]) (773 U—7L)

7 Ciokt

B TRDBFNIE STV D, &

NF b7 U IS SR E SR,

* GIAXMOBT Y —
TA ] BB D H 5 TR Tid7e < | —REOBIR K EZ <7

HD

TE | EERHE A Ao B E 72134885 T 525, ERS A
gz Enktbo

[L | BT RECRESRLIRE T 5 TR I o STHRO FE 1T
H3#E L < I3 Bl /2 B 2 fSrd 5 223 B4
53k (BEE E A

O] OFEIC L 5B, . BREICS KT 5300

[P EHEHFEBRTT, OB HEOFIROIEM L 72 5 HFE

D HDBITATR ST ST
[T

[EIBR R H SRS H R ICAR SI= SR CTdh - T

HFEE F /&35 6O T/ < . FEAOFEE IR

DR D T= DB AT 5L D

(& | F—2F > b7 7 I U—3THk

(X | BRCEBED B 5 TR TH - T, SESCRRD & TIHEH
DHFHME T ES N 2N EEZHNDL D

(Y | BRCES#ED B 53R TH - T, SRECR & o> 1 LA
EoxcEkE o, BEEICE-STHHTHLIEEEIS
Lo TEHMER2NWEBZEND HD

EEREL5E T LzH EpSFRE S O FI%E A
18. 11. 2011 29. 11. 2011
EBSTRERRE AR UH T FrP TR EE (RO H HE) 4X | 2930
HAE®ETFT (1 SAS]JP) S B
BEFZ100—-8915
FRETREAXBAE-TH4%& 3 5 EBEEES 03—3581—1101 W 3477

HAPCT/ 1SA 210 (FHE21-)

(200947H)

K-FEE SYSTEM GMBH, EX2012, page 2215
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



WO 2014/004231 A1 I )] A0 AT 00 R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

\

éj
r_)_/j

3 January 2014 (03.01.2014)

WIPOIPCT

OO0 OO0 0O

(10) International Publication Number

WO 2014/004231 A1l

(51)

@D

(22)

(25)
(26)
(30)

an

(72)

74

International Patent Classification:
A61F 2/04 (2013.01) A61F 5/56 (2006.01)
AG6I1F 2/02 (2006.01) A61B 5/103 (2006.01)

International Application Number:
PCT/US2013/046699

International Filing Date:

20 June 2013 (20.06.2013)
Filing Language: English
Publication Language: English
Priority Data:
13/539,081 29 June 2012 (29.06.2012) Us

Applicant: REVENT MEDICAL, INC. [US/US]; 39899
Balentine Drive, Suite 350, Newark, CA 94560 (US).

Inventors: GILLIS, Edward, M.; 39899 Balentine Drive,
Suite 350, Newark, CA 94560 (US). TRUCKALI, Csaba;
39899 Balentine Drive, Suite 350, Newark, CA 94560
(US). BUSCEMLI, Paul, J.; 39899 Balentine Drive, Suite
350, Newark, CA 94560 (US).

Agents: IPPOLITO, Frances, L. et al.; Shay Glenn LLP,
2755 Campus Drive, Suite 210, San Mateo, CA 94403
(US).

(81)

84

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: SYSTEMS AND METHODS FOR TREATMENT OF SLEEP APNEA

(57) Abstract: Methods of maintaining airway patency in an airway of a patient. A method includes the steps of wrapping a bioerod-
able material at least partway around an axis to create a wound bioerodable implant, and coupling two points on the bioerodable ma-
terial to each other. The invention also provides systems for maintaining airway patency in an airway of a patient that may be used
with the methods.

K-FEE SYSTEM GMBH, EX2012, page 2216
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



10

15

20

25

30

WO 2014/004231 PCT/US2013/046699

SYSTEMS AND METHODS FOR TREATMENT OF SLEEP APNEA

INCORPORATION BY REFERENCE
[0001] All publications and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each individual publication or patent

application was specifically and individually indicated to be incorporated by reference.

FIELD

[0002] The disclosure relates to the field of methods and devices for the treatment of airway
tissue disorders and more particularly to the treatment of obstructive sleep apnea, and opening

the airway of subjects with symptoms of obstructive sleep apnea.

BACKGROUND
[0003] The invention relates to the field of methods and devices for the treatment of airway
tissue disorders and more particularly to the treatment of obstructive sleep apnea and opening the
airway of subjects with symptoms of obstructive sleep apnea.
[0004] Sleep apnea is defined as the cessation of breathing for ten seconds or longer during
sleep. During normal sleep, the throat muscles relax and the airway narrows. During the sleep of
a subject with obstructive sleep apnea (OSA), the upper airway narrows significantly more than
normal, and during an apneic event, undergoes a complete collapse that stops airflow. In
response to a lack of airflow, the subject is awakened at least to a degree sufficient to reinitiate
breathing. Apneic events and the associated arousals can occur up to hundreds of times per
night, and become highly disruptive of sleep. Obstructive sleep apnea is commonly but not
exclusively associated with a heavy body type, a consequence of which is a narrowed
oropharyngeal airway.
[0005] Cyclic oxygen desaturation and fragmented sleeping patterns lead to daytime
sleepiness, the hallmark symptom of the disorder. Further consequences of sleep apnea may
include chronic headaches and depression, as well as diminished facilities such as vigilance,
concentration, memory, executive function, and physical dexterity. Ultimately, sleep apnea is
highly correlated with increased mortality and life threatening comorbidities. Cardiology
complications include hypertension, congestive heart failure, coronary artery disease, cardiac
arrhythmias, and atrial fibrillation. OSA is a highly prevalent disease conditions in the United

States. An estimated 18 million Americans suffer from OSA to degrees that range from mild to
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severe, many of whom are undiagnosed, at least in part because the afflicted subjects are often
unaware of their own condition.

[0006] Treatment of OSA usually begins with suggested lifestyle changes, including weight
loss and attention to sleeping habits (such as sleep position and pillow position), or the use of
oral appliances that can be worn at night and help position the tongue away from the back of the
airway. More aggressive physical interventions include the use of breathing assist systems (such
as continuous positive airway pressure machines) that provide a positive pressure to the airway
through a mask worn by the subject. In some cases, pharmaceutical interventions can be helpful,
but they generally are directed toward countering daytime sleepiness and do not address the root
cause. Some surgical interventions are available, such as nasal surgeries, tonsillectomy and/or
adenoidectomy, reductions in the soft palate or the uvula or the tongue base, or advancing the
tongue base by an attachment to the mandible and pulling the base forward. These surgical
approaches can be quite invasive and thus have a last-resort aspect to them and simply do not
reliably alleviate or cure the condition. There is a need for less invasive procedures that show
promise for greater therapeutic reliability.

[0007] Related devices and methods are described in U.S. 8,167,787, U.S. 2011-0144421,
U.S. 2011-0226262, and U.S. Patent Application No. 13/308,449 to Gillis et al. filed November

30, 2011 the disclosures of which are incorporated herein by reference.

SUMMARY OF THE DISCLOSURE
[0008] The present invention provides methods and devices for treating obstructive sleep
apnea, other sleep disorders, other airway problems or airway disorders, other jaw or throat
problems or disorders such as snoring, other sleep-disordered breathing, other breathing
difficulties, swallowing difficulties, or speech problems. Embodiments of the invention include
methods for opening a collapsed or obstructed airway with devices that can be implanted into
various tissues that form the airway. Embodiments of the devices include resiliently deformable
materials and bioerodable materials. The deformable portion of the devices may be formed into
a preferred shape and may then subsequently be deformed and stabilized in that deformed shape
by incorporation or application of bioerodable materials to create a device in an implantable
form. Once implanted into a tissue site, and thus exposed to an aqueous environment and to
cellular and enzymatic action, the bioerodable portions of the device erode, thereby allowing the
deformable portion of the device to return toward an at-rest form. Embodiments of the method,
in their simplest form, thus include implanting a device, the bioerodable portion of the device
bioeroding, the device changing shape as a consequence of the bioeroding, and the tissue

remodeling in accordance with the force being exerted by the shape changing of the device.

2.
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[0009] One aspect of the invention provides a method of maintaining airway patency in an
airway of a patient. The method includes the steps of implanting a device into airway-forming
tissue without affixing the device to the tissue and permitting a bioerodable portion of the device
to bioerode to apply a force to the airway-forming tissue to maintain airway patency. In some
embodiments, the method also includes the step of expanding a portion of the device without
affixing the device to the tissue, such as by, for example, permitting the portion of the device to
self-expand. In various embodiments, the implanting step may include the step of inserting the
device into the patient submandibularly, sublingually, and/or intra-orally.

[00010] In some embodiments, the permitting step includes the step of changing a shape of
the device when the bioerodable portion bioerodes, such as by changing a length, curvature
and/or width of the device. The method may also include the step of permitting newly formed
tissue to infiltrate the device, possibly with the newly formed tissue at least partially infiltrating
the device prior to applying a force to the airway-forming tissue.

[00011] In various embodiments, the implanting step includes the step of inserting the device
into tongue tissue, soft palate tissue, pharyngeal wall tissue and/or epiglottis tissue. The method
may also include the step of releasing a bioactive agent from the bioerodable portion as it
bioerodes.

[00012]  Another aspect of the invention provides a device for maintaining patency of an
airway of a patient. In some embodiments, the device has a body having an at-rest shape and a
deformed shape, the body being adapted to be implanted into airway-forming tissue of the
patient, and proximal and distal anchors adapted to be implanted into the airway-forming tissue,
without affixing the device to the tissue, and to be infiltrated by tissue to affix the anchors to the
airway-forming tissue, with at least one bioerodable element maintaining the body in the
deformed shape against a return force and the body being configured to return toward the at-rest
shape upon erosion of the bioerodable element. In various embodiments, the body is sized and
shaped to be inserted into tongue tissue, into soft palate tissue, and/or into pharyngeal tissue.
[00013] In various embodiments, the bioerodable element includes a coil and/or a C-shaped
element. In some embodiments, at least one of the proximal and distal anchors is adapted to
expand, possibly through self-expansion. One or more of the anchors may contain woven and/or
non-woven material and may include through-holes to permit tissue in-growth. One or more of
the anchors may also contain braided material.

[00014] In some embodiments, the device’s deformed shape is longer, straighter and/or wider
than its at-rest shape. The device may also have an elutable bioactive agent in some

embodiments.
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[00015]  Another aspect of the invention provides an implant system for treating a sleep
disorder including a bioerodable material and an elongate long term implant, the bioerodable
material at least partially enveloping the elongate long term implant and resisting a compressive
force of the long term implant, the bioerodable material including a first region having a first
flexibility and a second region having a second flexibility that is less than the first flexibility. In
some embodiments, the implant system includes a plurality of first regions having the first
flexibility and a plurality of second regions having the second, lesser flexibility. In some
embodiments, the second regions of lesser flexibility are configured to maintain the bioerodable
material in an enveloping configuration relative to the elongate long term implant. In some
embodiments, the regions of lesser flexibility are configured to substantially hold the bioerodable
material in an initial shape for a period of time that is less than 16 weeks upon exposure to a
body fluid (e.g. between 2 and 6 weeks or between 3 and 5 weeks).

[00016] In some embodiments, the bioerodable material includes a spring having a plurality of
coils, and the first regions having the first flexibility include two coils of the spring.

[00017] In some embodiments, the second regions having the second, lesser flexibility include
two points on the coils that are linked with each other.

[00018] In some embodiments, the elongate long term implant comprises a silicone material.
In some embodiments, the bioerodable material includes a polymer based on lactic acid (e.g.
poly(lactic acid) or poly(DL-lactic-co-glycolic acid)).

[00019] Another aspect of the invention provides an implant system for implanting in airway
forming tissue including a bioerodable material and an elongate long term implant, the
bioerodable material at least partially enveloping the elongate long term implant and linked
between a first set of two points on the bioerodable material to form a first bridge. In some
embodiments, the bioerodable material is configured to hold the elongate long term implant in an
initial shape (e.g. a tensioned state).

[00020] In some embodiments the bioerodable material includes a spring having at least two
coils and a plurality of points, and the first bridge connects two points on the spring. In some
embodiments, the two points are on different coils at a first end of the spring. In some
embodiments, the bioerodable material is linked between a second set of two points on a second
set of coils of the spring to form a second bridge. In some of these embodiments the second set
of coils is at a second end of the spring. In some of these embodiments, the first and second
bridges are bioerodable.

[00021] In some embodiments, substantially each coil is linked to at least one other coil to

form a plurality of bridges.
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[00022] Yet another aspect of the invention provides a resilient elongate implant body having
a first insertion shape and a second therapeutic shape, and a bioerodable material having two
coils that at least partially envelop the resilient elongate implant body, and the coils are coupled
together to form a coupled coil structure. In some embodiments, the bioerodable material is
configured to hold the implant body in the initial insertion shape. In some of these embodiments,
the bioerodable material includes additional coils continuous with the two coils to form a spring
and the additional coils of the spring are wrapped around the implant body, and the two coils are
at an end of the spring. In some of these embodiments, substantially each coil is coupled to at
least one other coil.

[00023]  Yet another aspect of the invention provides a method of manufacturing an implant
system, the implant having an elongate implant body and a bioerodable support material
configured to hold the elongate implant body in a first, elongate shape, the method including the
steps of wrapping the bioerodable support material at least partway around the implant body, the
bioerodable support material having two points on it, and coupling the two points with each
other to create a coupled bioerodable support material.

[00024]  Yet another aspect of the invention includes a method of manufacturing a bioerodable
implant including the steps of wrapping a bioerodable material at least partway around an axis to
create a wound bioerodable implant, the bioerodable material including two points, and coupling
the two points to each other. In some embodiments, the wound bioerodable implant includes a
helix and coupling includes heating the helix to fuse the two points.

[00025] In some embodiments, the axis includes an elongate long term implant, and the
wrapping around an axis comprises wrapping the bioerodable material around the elongate long
term implant to create an implant system. In some of these embodiments, the method includes
applying an expansive force to the elongate long term implant with the bioerodable material to
hold the long term implant in an initial shape.

[00026] In some embodiments, the coupling step includes attaching a bioerodable material to
the two points to create a support strut. In some embodiments, the coupling step includes
applying at least one of an adhesive, an other chemical, or an energy source to the bioerodable
material. In some embodiments, the coupling step includes heating the bioerodable material to

melt the two points together.

BRIEF DESCRIPTION OF THE DRAWINGS
[00027] The novel features of the invention are set forth with particularity in the claims that
follow. A better understanding of the features and advantages of the present invention will be

obtained by reference to the following detailed description that sets forth illustrative

-5

K-FEE SYSTEM GMBH, EX2012, page 2221
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



10

15

20

25

30

35

WO 2014/004231 PCT/US2013/046699

embodiments, in which the principles of the invention are utilized, and the accompanying
drawings of which:

[00028] FIG. 1 shows an overview of the healthy human airway anatomy, with particular
attention to the nasopharyngeal, oropharangeal, and hypopharyngeal regions.

[00029] FIG. 2 provides a view of a compromised airway, with an occlusion in the
oropharyngeal region due to posterior slippage of the base of the tongue and a thickened
posterior pharyngeal wall.

[00030] FIG. 3 provides a view of a compromised airway, with an occlusion in the
nasopharyngeal region due to posterior slippage of the soft palate.

[00031] FIG. 4 provides a view of a compromised airway, with an occlusion in the
oropharyngeal region due to posterior slippage of the base of the tongue and the soft palate, a
thickened posterior pharyngeal wall, and posterior flopping of the epiglottis.

[00032] FIGS. 5A-C show an airway-maintaining device according to one embodiment of the
invention.

[00033] FIGS. 6A-B show an airway-maintaining device according to another embodiment of
the invention. FIG. 6B is an enlarged cross-section along the lines shown in FIG. 6A.

[00034] FIGS. 6C-D show an airway-maintaining device according to yet another
embodiment of the invention. FIG. 6D is an enlarged cross-section along the lines shown in
Figure 6C.

[00035] FIGS. 6E-F show an airway-maintaining device according to still another
embodiment of the invention. FIG. 6F is an enlarged cross-section along the lines shown in
Figure 6E.

[00036] FIGS. 6G-H show an airway-maintaining device according to another embodiment of
the invention. FIG. 6H is an enlarged cross-section along the lines shown in Figure 6G.
[00037] FIGS. 61-J show an airway-maintaining device according to yet another embodiment
of the invention. FIG. 6J is a cross-section along the lines shown in FIG. 6.

[00038] FIGS. 7A-C show implantation and use of an airway-maintaining device delivered
submandibularly.

[00039] FIGS. 8A-C show implantation and use of an airway-maintaining device delivered
intraorally and sublingually.

[00040] FIGS. 9A-C show implantation and use of an airway-maintaining device delivered
intraorally to the soft palate.

[00041] FIGS. 10A-C show details of the device shown in FIGS. 9.

[00042] FIGS. 11A-B show details of the device shown in FIGS. 9 and 10 in place in the soft

palate.
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[00043] FIGS. 12A-B show an airway maintaining device according to yet another
embodiment of the invention in place in the patient.

[00044] Figure 13 is a graph comparing tensile force applied by embodiments of the invention
and theoretical force applied by other obstructive sleep apnea therapy devices.

[00045] FIGS. 14A-C show an airway-maintaining device according to still another
embodiment of the invention.

[00046] FIGS. 15A-B show the device of FIGS. 14 in place in patient.

[00047] FIGS. 16A-B show the devices of FIGS. 8 and 9 in place in a patient.

[00048] FIGS. 17A-C show multiple devices of FIGS. 8 and 9 in place in a patient.

[00049] FIGS. 18A-C show another embodiment of the airway maintaining device of this
invention.

[00050] FIGS. 19 A-B show two views of an embodiment of a device or implant system with
a bioerodable material around an elongate long-term implant.

[00051] FIGS. 19 C-D show two views of a device, such as that shown in FIGS. 19 A-B, after
foreshortening.

[00052] FIGS. 20A-B show two views of a device that has prematurely foreshortened.
[00053] FIG. 21 shows a method of coupling a bioerodable material to itself to form a bridge
according to one aspect of the invention.

[00054] FIGS. 22 A-C show two versions of a device with (FIGS. 22 A-B) and without (FIG.
22 C) coupling.

[00055] FIG. 23 A, B shows two views of a device with cuff or C-shaped portion partially
enveloping a long term implant portion and connected by a bridge.

[00056] FIG. 24 shows an implant system with a modular design.

[00057] FIG. 25 shows a ribbon-like structure wrapped around a long term implant and
coupled to itself.

[00058] FIG. 26 shows an embodiment of a device with a self-linking bioerodable portion.
[00059] FIG. 27 shows an embodiment of a device with a stent-like structure holding the long
term portion. FIGS. 28 and 29 show embodiments of devices with regions of greater flexibility
and regions of lesser flexibility.

[00060] FIG. 30 shows an embodiment of a device with minimal wrapping of the bioerodable
portion around the long term implant portion.

[00061] FIG. 31 shows another embodiment of a device with a single spring coupled to itself.
[00062] FIG. 32 shows another embodiment of a device according to the invention with the

bioerodable portion coupled with the long-term elongate implant portion.
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[00063] FIG. 33 depicts an end portion of an alternative revisable implant including a cut wire
for cutting a tissue plug.

[00064] FIG. 34 is a cut-away view depicting the implant of FIG. 14 in a tissue site in the
process of actuating the cut wire.

[00065] FIG. 35 depicts an end portion of an alternative revisable implant including a cut wire
for cutting a plurality of tissue plugs.

[00066] FIGS. 36A-36B depict other embodiments of implant bodies configured with axially
inelastic anchoring end portions and an elastic medial portion, wherein the end portions have a
substantial axial length relative to the medial portions.

[00067] FIG. 37 is an enlarged view of an anchoring end of the implant body of FIG. 36B
depicting non-stretchable interior elements.

[00068] FIGS. 38 A-D show implant length over time after implant placement in the tongue or
soft palate.

DETAILED DESCRIPTION
[00069] FIG. 1 is a sagittal view of the structures that form the pharyngeal airway 4. One or
more of these structures can become compromised under various conditions to the extent that it
(they) obstructs or occludes passage of air through airway 4 and thus contributes to obstructive
sleep apnea. These or other causes may contribute to other sleep disorders, other airway
problems or airway disorders or jaw or throat problems or disorders and may include snoring,
other sleep-disordered breathing, other breathing difficulties (during sleep or wakefulness,
difficulty swallowing, or speech problems. The pharynx is divided, from superior to inferior,
into the nasopharynx 1, the oropharynx 2 and the hypopharynx 3. Variations of FIG. 1 are
provided in FIGS. 2, 3, and 4, which depict airway obstruction sites 5 at various levels in the
pharyngeal airway. FIG. 2, for example, shows an occlusion 5 at the level of the oropharynx 2,
where the base of the tongue 16 and a thickened posterior pharyngeal wall 22 have collapsed
against each other. FIG. 3 shows an occlusion 5 at the level of the nasopharynx 1, where an
elongated and/or floppy soft palate 6 has collapsed against a thickened posterior pharyngeal wall
22. FIG. 4 shows an occlusion 5 at the level of the oropharynx and nasopharynx 1 and 2, where
both an elongated soft palate 6, base of tongue 16 and a floppy epiglottis 12 have collapsed
against the pharyngeal wall 22.
[00070] With reference to FIGS. 1-4, the nasopharynx 1 is the portion of the pharynx at the
level or above the soft palate 6. In the nasopharynx, a deviated nasal septum or enlarged nasal
turbinates 10 may occasionally contribute to upper airway resistance or blockage. Rarely, a

nasal mass, such as a polyp, cyst or tumor may be a source of obstruction. The oropharynx 2
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includes structures from the soft palate 6 to the upper border of the epiglottis 12 and includes the
inferior surface of the hard palate 14, tongue 16, tonsils 18, palatoglossal arch 20, the posterior
pharyngeal wall 22 and the mandible 24. The mandible typically has a bone thickness of about 5
mm to about 10 mm anteriorly with similar thicknesses laterally. An obstruction in the
oropharynx 2 may result when the tongue 16 is displaced posteriorly during sleep as a
consequence of reduced muscle activity during deep or non-REM sleep. The displaced tongue
16 may push the soft palate 6 posteriorly and may seal off the nasopharynx 1 from the
oropharynx 2. The tongue 16 may also contact the posterior pharyngeal wall 22, which causes
further airway obstruction.

[00071] The hypopharynx 3 includes the region from the upper border of the epiglottis 12 to the
inferior border of the cricoid cartilage 14. The hypopharynx 3 further includes the hyoid bone
28, a U-shaped, free-floating bone that does not articulate with any other bone. The hyoid bone
28 is attached to surrounding structures by various muscles and connective tissues. The hyoid
bone 28 lies inferior to the tongue 16 and superior to the thyroid cartilage 30. A thyrohyoid
membrane 17 and a thyrohyoid muscle 18 attaches to the inferior border of the hyoid 28 and the
superior border of the thyroid cartilage 30. The epiglottis 12 is infero-posterior to the hyoid bone
28 and attaches to the hyoid bone by a median hyoepiglottic ligament. The hyoid bone attaches
anteriorly to the infero-posterior aspect of the mandible 24 by the geniohyoid muscle.

[00072] The invention provides a method of and devices for maintaining airway patency in an
airway of a patient by implanting one or more devices into airway-forming tissue and permitting
a bioerodable portion of the device to bioerode, thereby applying a force to the airway-forming
tissue to maintain airway patency due to, €.g., a curvature, length or width change in the device.
The method may be used and/or a device may be implanted to treat a sleep disorder, snoring or
any other disorder, condition or disease or to otherwise alter a shape or response of a tissue. In
some embodiments, the device or devices are implanted without initially affixing the device to
the tissue. Over time, tissue growth or ingrowth into the devices may provide some fixation of
the devices to the airway-forming tissue prior to the bioerosion and the device shape change.
Various embodiments of shape-changing implants may be used to practice the invention, and the
devices may be implanted into various parts of the patient’s airway-forming tissue and for
various reasons, as needed.

[00073] FIGS. 5A-C show one embodiment of a device 500 that may be implanted in airway-
forming tissue to maintain patency of the patient’s airway. Device 500 has a body 502 with a
plurality of narrow sections 504 separated by wide sections 506. As shown, the narrow and wide
sections are cylindrical, although other shapes may be used. The body 502 may be made of a

resiliently deformable material, such as silicone rubber, polyurethanes or other resiliently
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deformable polymer or a coil of stainless steel, spring steel, or superelastic nickel-titanium alloy
or other resiliently deformable metal, or a composite of the resiliently deformable polymer and
metal.

[00074] FIG. 5B shows body 502 in its at-rest shape. In FIG. SA, body 502 has been
stretched to a deformed shape. Spacers 508 formed from a bioerodable or bioabsorbable
material (such as, e.g., polycaprolactone, polylactic acid, polyglycolic acid, polylactide
coglycolide, polyglactin, poly-L-lactide, polyhydroxalkanoates, starch, cellulose, chitosan, or
structural protein) have been inserted between wide sections 506 to maintain the device in its
deformed shape. In this embodiment, the spacers 508 are injection molded and have a C shape,
although other manufacturing techniques and other shapes may be used as desired.

[00075] Anchors 510 are formed at both ends of body 502. In this embodiment, anchors 510
are formed from a non-woven fabric (such as polypropylene, polyethylene, or polyester) to
promote tissue ingrowth. Other anchors may be used, as desired.

[00076] Device 500 may be implanted in a patient’s airway-forming tissue in the deformed
shape shown in FIG. 5A. In some embodiments, the device 500 is not affixed to the airway-
forming tissue when implanted. Over time, tissue may grow into the fabric of anchors 510 to at
least partially affix the device to the airway-forming tissue. Also over time, the bioerodable
spacers 508 will bioerode, thereby permitting device 500 to move back toward the at-rest form
shown in FIG. 5A. As it attempts to return to its at-rest shape, device 500 exerts a force on the
airway-forming tissue into which it is implanted to maintain the patient’s airway in a patent
condition.

[00077] FIGS. 6A-J show various other embodiments of the invention in their deformed
states. As in the embodiment of FIGS. 5, these devices for maintaining patency of an airway
may be implanted into airway-forming tissue of the patient in the illustrated deformed state.
Over time, tissue may grow into the device anchors and possibly other parts of the device to at
least partially affix the device to the airway-forming tissue. Also over time, the bioerodable
spacer portions of the device may bioerode, thereby permitting the device to attempt to move
toward a shorter at-rest shape, thereby exerting a force on the airway-forming tissue into which it
is implanted to maintain the patient’s airway in a patent condition. The deformable bodies of
these devices may be formed, e.g., of silicone rubber.

[00078] In FIGS. 6A-B, device 600 has a stiff bioerodable fiber 608 helically wound within
narrow sections 604 of a resiliently deformable body 602 between wide sections 606 to maintain
body 602 in its stretched deformed state. Fiber 608 may be made, e.g., of polyglactin 910, which
is a copolymer of 90% glycolide and 10% L-lactide. When fiber 608 bioerodes, body 602 will
attempt to shorten to its at-rest shape. Anchors 610 are disposed at both ends of body 602.

-10 -
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Anchors 610 may be formed from woven polyester, polyethylene or polypropylene to provide
for tissue ingrowth.

[00079] FIGS. 6C-D show a device 611 having a resiliently deformable body 612 in which a
plurality elongated openings 614 are formed. In the depicted deformed state, bioerodable, rod
shaped, spacers 618 (formed from, e.g., polylactidecoglycolide (PLG)) are disposed in the
openings 614 to maintain the body’s elongated deformed shape. Paddle-shaped anchor regions
620 having a plurality of holes or depressions 619 are disposed at both ends of body 612. Holes
or depressions 619 permit tissue in-growth. Anchor regions 620 may be integral with the central
portion of body 612 or may be formed from a different material, such as reinforced polyester.
Anchor regions also may be integral with the central portion of body 612 and contain a
composite reinforcing element such as a polyester fabric.

[00080] FIGS. 6E-F show a device 621 similar to that shown in FIGS. 5A-C in which the
bioerodable portion 628 is formed of a helically wound bioerodable fiber, such as that discussed
above with respect to FIGS. 6A-B and contains anchoring regions 630 of non woven fabric (e.g.
polyester, polyethylene, or polypropylene).

[00081] FIGS. 6G-H show a device 631 having a resiliently deformable body 632 similar to
body 602 of FIG. 6A. As shown, body 632 is in a stretched deformed shape. Bioerodable
spacers 638 (similar to those of the embodiment shown in FIG. 5A) are disposed in narrow
portions 634 between wide portions 636 to maintain body in this stretched shaf.)e. Anchors 640
on both ends are formed from an open or closed cell foam material to promote tissue in-growth.
[00082] FIGS. 6I-J show a device 641 substantially the same as the device shown in FIGS.
6E-F with the exception of the anchors 649 and 650. In this embodiment, anchors 649 and 650
are self-expanding baskets that can be compressed to the form shown as anchor 650 during
implantation and will self-expand toward the at-rest shape shown as anchor 649 after
deployment. The open areas of the anchors provide material loops and spaces for tissue
ingrowth and attachment.

[00083] Other embodiments of the airway maintaining device may use various aspects of the
illustrated embodiments as needed. For example, the anchors at end of the device body may
differ from each other.

[00084] FIGS. 7-9 illustrate therapy provided by embodiments of this invention. In FIGS.
7A-C, a delivery tool 702 has been inserted submandibularly into the patient 700 to deliver an
airway maintaining device 710 into a region of the patient’s tongue 704 forming part of the
patient’s airway 708, which is shown as being blocked in FIG. 7A. Device 710 may be, e.g., any
of the devices discussed above with respect to FIGS. 5 and 6. As shown in FIG. 7B, the device

710 is delivered in an elongated deformed state. In some embodiments, device 710 when first
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delivered is not affixed to the tongue tissue. Over time, however, tissue may grow into the
anchors 711 of device 710 and/or other parts of the device. Also over time, bioerodable portions
712 of device 710 will bioerode, thereby permitting device 710 to move toward a shorter at-rest
shape, thereby applying a force to the patient’s tissue to maintain the patency of the airway, as
shown in FIG. 7C.

[00085] In FIGS. 8A-C, a delivery tool 802 has been inserted intraorally and sublingually into
the patient 800 to deliver an airway maintaining device 810 into a region of the patient’s tongue
804 forming part of the patient’s airway 808, which is shown as being blocked in FIG. 8A,
Device 810 may be, e.g., any of the devices discussed above with respect to FIGS. 5 and 6. As
shown in FIG. 8B, the device 810 is delivered in an elongated deformed state. In some
embodiments, device 810 when first delivered is not affixed to the tongue tissue. Over time,
however, tissue may grow into the anchors 811 of device 810 and/or other parts of the device.
Also over time, bioerodable portions 812 of device 810 will bioerode, thereby permitting device
810 to move toward a shorter at-rest shape, thereby applying a force to the patient’s tissue to
maintain the patency of the airway, as shown in FIG. 8C.

[00086] In FIGS. 9A-C, a delivery tool 902 has been inserted intraorally into the patient 900
to deliver an airway maintaining device 910 into a region of the patient’s soft palate 904 forming
part of the patient’s airway 908, which is shown as being blocked in FIG. 9A. Device 910 is
described in further detail below with respect to FIGS. 10 and 11. As shown in FIGS. 9B and
11A, the device 910 is delivered in an elongated and straightened deformed state. In some
embodiments, device 910 when first delivered is not affixed to the soft palate tissue. Over time,
however, tissue may grow into the anchors 920 of device 910 and/or other parts of the device.
Also over time, bioerodable portions 918 of device 910 will bioerode, thereby permitting device
910 to move toward a shorter and more curved at-rest shape, thereby applying a force to the
patient’s soft palate tissue to maintain the patency of the airway, as shown in FIGS. 9C and 11B.
[00087] FIGS. 10A-C and 11A-B show more details of an airway-maintaining device 910
suitable for implantation in the soft palate. The device’s deformed shape is shown in FIGS. 10A
and 11A. In this shape, spacers 918 formed from a bioerodable material are disposed in narrow
regions 914 of body 912 between wide regions 914 of body 912. Body 912 is formed from a
resiliently deformable material (such as, e.g., silicone rubber, polyurethanes or other resiliently
deformable polymer or a coil of stainless steel, spring steel, or superelastic nickel-titanium alloy
or other resiliently deformable metal, or a composite of the resiliently deformable polymer and
metal.) and is deformed into the straight and elongated form shown in FIGS. 10A and 11A. The
shorter and more curved at-rest shape of body 912 is shown in FIG. 10B. This is the shape the

device will attempt to return to after the bioerodable portions 916 bioerode, thereby exerting
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force on the airway-forming tissue of the soft palate, as shown in FIG. 11B. In this
embodiment, anchors 920 are formed from a non-woven fabric (such as polypropylene or
polyester) to promote tissue ingrowth. Other anchors may be used, as desired. In this
embodiment, the spacers 918 are injection molded from polycaprolactone, polylactic acid,
polyglycolic acid, polylactide coglycolide, polyglactin, poly-L-lactide and have a C shape,
although other manufacturing techniques (e.g., dipping processes for applying the spacers over
the resiliently deformable polymer or metal), materials, and other shapes may be used as desired.
[00088] FIGS. 12A-B show another embodiment of an airway maintaining device 1200
implanted submandibularly into tongue tissue 1201 forming part of the patient’s airway. Device
1200 has anchors 1202 and 1204 which differ from each other. Anchor 1204 is an expandable
anchor, such as the self-expandable anchor 649 described above with respect to FIG. 6I,
whereas anchor 1202 is not expandable. As shown in FIG. 12A, device 1200 when implanted
into tissue 1201 is in an elongated deforméd shape. Over time, bioerodable portions 1206 of
device 1200 will bioerode, and device 1200 will attempt to return to its shorter at-rest shape,
thereby exerting a force on tissue 1201 to maintain the patency of airway 1208, as shown in FIG.
12B.

[00089] FIG. 13 is a graph comparing theoretical average tensile force provided to patient
airway-forming tissue by various implantable obstructive sleep apnea therapy devices respect to
the amount of stretching experienced by the implant. Tether devices are shown by the two lines
formed by the square data points. As can be seen, such rigid devices provide no tensile force on
the patient’s tissue until all slack has been removed, at which point the tether provides a nearly
infinite force, possibly exceeding the patient’s tolerance limit.

[00090] The curve formed by the round data points show theoretical tensile force applied by
magnet-based obstructive sleep apnea implants. As can be seen, such devices have a very
narrow operational range falling with the therapeutic range providing a benefit to the patient
through the application of a minimum therapeutic force.

[00091] The curves formed by the diamond and cross data points show theoretical tensile
forces applied by two airway-maintaining devices according to this invention having two
different spring constants in their deformable device bodies. As shown, these devices can be
designed so that they provide beneficial airway maintenance therapy to the patient over a wide
range of lengths.

[00092] FIGS. 14A-C and15A-B show yet another embodiment of the invention. Device
1400 has a device body with two elongate rails 1402 and 1404 formed from a resiliently
deformable material, such as silicone rubber. A plurality of spaced-apart oval flanges 1406 are
attached to rails 1402 and 1404. In the deformed state shown in FIGS. 14A and 15A, C-shaped
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bioerodable spacers 1408 are disposed between adjacent flanges 1406 to maintain the device in
its elongated shape. When spacers 1408 bioerode over time, device 1400 moves toward the at-
rest shape shown in FIG. 14B, thereby exerting a force on the patient’s airway forming tissue
(shown as the tongue 1410 in FIGS. 15) to maintain patency of the airway 1412 as shown in
Figure 15B.

[00093] FIGS. 16A-B demonstrate how multiple airway-maintaining devices may be
implanted into a single patient, such as the tongue device 810 and the soft palate device 910
described with respect to FIGS. 8 and 9 above, respectively.

[00094] Likewise, FIGS. 17A-C show how multiple airway-maintaining devices may be
implanted into the same region of airway-forming tissue.

[00095] FIGS. 18 A-C show an embodiment of an airway-maintaining device 1800 in which
the deformed state of the device body 1802 shown in FIG. 18A is both longer and wider than
the at-rest state of the device body 1802 shown in FIG. 18B. Bioerodable spacers 1802 are
disposed in openings 1804 formed in resiliently deformable body 1802. As the spacers erode,
the body 1802 will move toward its at-rest shape. The openings in the deformed and at rest
shapes 1804 and 1806 constitute anchoring elements. This embodiment could be placed in an
anatomical structure such as the soft palate and could exert force on the airway forming tissue in
two directions to maintain patency.

[00096] In some embodiments, the device may include one or more bioactive agents in the
bioerodable portion(s). Bioactive agents such as drugs or hormones that are eluted during the
course of erosion of the bioerodable materials, may serve, for example, to promote healing of the
implant wound, or to promote stabilization of the implanted device within the tissue site by, for
example, promoting the toughening the fibrotic tissue capsule that forms around the implanted
device.

[00097] FIGS. 19A-D show an embodiment of the invention similar to the devices shown in
FIGS. 6A-J with long term elongate implant portion 114 shown without a bioerodable material
portion (FIGS. 19 C-D) and implant system 100 shown with bioerodable portion 110 at least
partially enveloping the long term elongate implant portion of the device (FIGS. 19 A-B). In this
example, the bioerodable portion is helically wound around the elongate implant. Bioerodable
portions 110 are adjacent or connected with wide sections 108 of the long-term implant and may
be configured to resist a compressive force from the long term implant or to apply an expansive
force to the long term implant. The long term implant may be made of a resiliently deformable
material, such as a silicone material (e.g. silicone rubber), polyurethane or other resiliently
deformable polymer or a coil of stainless steel, spring steel, or superelastic nickel-titanium alloy

or other resiliently deformable metal, or a composite of the resiliently deformable polymer and

-14 -

K-FEE SYSTEM GMBH, EX2012, page 2230
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



10

15

20

25

30

35

WO 2014/004231 PCT/US2013/046699

metal. In particular, when placed in an animal’s body, one or more bioerodable portions 110 may
hold the elongate implant in a first, elongated shape until the implant is anchored to an airway
tissue, such as by a fibrotic response or tissue growth through one or more holes 106 in anchor
end(s) 104. Over time, the bioerodable material bioerodes, the device shortens and exerts a
therapeutic force on airway tissue. Compare the relative compositions, shapes, and lengths of
foreshortened device 114 (FIGS. 19C-D), having exposed narrow sections 116 after bioerosion,
with device 100 (FIGS. 19A-B) before substantial bioerosion has taken place and having
bioerodable material 110 partially enveloping the long-term implant.

[00098] It may be beneficial for a device to remain in an elongated shape until substantial
or sufficient tissue growth has taken place and the ends of the device are anchored into airway
tissue. However, in some conditions a device might not maintain a sufficiently elongated,
(stretched) configuration as shown in FIGS. 19A-B for a period of time sufficient to allow tissue
to anchor the implant into tissue (e.g. to anchor the implant so that it can exert a desired
therapeutic force on the tissue). Rather, if the implant shortens too much from its first, elongated
shape before becoming anchored in tissue (or does not become anchored), it may not be capable
of exerting sufficient force on airway tissue to have a therapeutic effect. Some specific devices,
similar to those shown in FIGS. 19 A-B, when tested in an animal model, did not exhibit the
desired tissue effect. It is hypothesized that normal airway tissue movement imposed mechanical
forces on the devices that led to premature device foreshortening. See Example 2. In particular,
in vitro testing showed that one explanation for the lack of the desired tissue effect could be
premature long-term implant foreshortening due to mechanical agitation causing its premature
release from the bioerodable material that otherwise holds it in an elongated configuration
(shape). When implant systems were subject to ultrasound vibration in a saline bath (to model or
mimic the implant environment in a body), coiled bioerodable material, such as that shown in
FIGS. 19A-B, unwound relative to the long-term implant axis. See Example 2. FIGS. 20 A-B
show an example of an implant, such as the one depicted in FIGS. 19A-B, in which coils
including end coil 124 at an end of bioerodable helix 122 on device 120 have unwound and part
of wide section 126 of the long term implant has retracted inside the end coils. The coils
remaining wound around the narrow long term implant portion may not be able to provide a
sufficient resistive force to hold the long term implant in a desired, elongated configuration
(shape). Therefore, it may sometimes be beneficial to create, reinforce or change a device
structure such that it will substantially hold a desired shape in vivo for a sufficient period of time
(e.g. in the presence of mechanical or other forces) to allow tissue anchoring of the device to take
place. Either a bioerodable or a long term implant portion (or both) may be configured or altered

to improve the ability of the long term implant to be placed and to remain in a tensioned shape
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(e.g. held by the bioerodable portion) until sufficient tissue growth has taken place. An initial
tensioned shape or configuration may be any shape or configuration that creates a tension
between a bioerodable material and a long-term implant that is different from a final shape or
configuration (in which the bioerodable material has bioeroded and no longer exerts a tension on
the long term implant). Alternatively, an additional piece (such as a holder or clip) may hold the
bioerodable portion or long term implant in a preferred shape or configuration.

[00099] In some embodiments, an implant system according to the disclosure includes a
resilient elongate implant body having a first insertion shape and a second therapeutic shape and
a bioerodable material including at least two coils that at least partially envelop the resilient
elongate implant body, wherein the coils are coupled together to form a coupled coil structure. A
therapeutic shape of an elongate implant body may be a shape that the body takes after a
bioerodable portion bioerodes. A therapeutic shape may be a shape configured to exert a desired
force) on a target tissue (e.g. an airway forming tissue).

[000100] A bioerodable portion may be manufactured to better maintain an initial or desired
shape, for example, by changing the way the bioerodable material is otherwise held in place
relative to the resilient or elongate long term implant. The bioerodable portion may be held in
position along the elongate implant in any way. For example, the portion may be held using a
chemical coupling and/or using a mechanical coupling (e.g. an interlocking). To aid in device
performance, including maintaining a device shape, portions of the bioerodable implant may be
made less flexible compared with other, more flexible sections. The less flexible portions may
hold the implant in a first shape and prevent the bioerodable portion from undergoing undesired
movement (e.g. unwinding) relative to the long term implant. A point on an implant may be
made less flexible, for example, by coupling one portion of a bioerodable material to another
portion of the bioerodable material (e.g. coupling to itself). In one embodiment, two points on
the bioerodable portion may be fused together. The two points may be on the same coils or may
be on different coils. FIG. 21 shows two coils on bioerodable helix 132 of implant 130 fused at
fusion point or bridge 137 at a first end to bridge a first region. The bridge may create a region of
lesser flexibility on the bioerodable portion, reducing movement of the bioerodable implant, and
thereby maintaining the bioerodable material in an enveloping configuration relative to the long
term implant. A point connecting a coil and a bridge has lesser flexibility than a flexibility of a
(or either) coil to which it is coupled. Any number (or no) bridges may be made on a bioerodable
portion. A bridge may have a different flexibility.

[000101] In one particular embodiment, a point on a coil may be fused to another point on the

same coil.

-16 -

K-FEE SYSTEM GMBH, EX2012, page 2232
NESPRESSO USA, INC. v. K-FEE SYSTEM GMBH
IPR2023-00485, U.S. PATENT 11,230,430



10

15

20

25

30

35

WO 2014/004231 PCT/US2013/046699

[000102] In some embodiments, coils may be fused at both ends of a bioerodable portion.
Figure 21 shows two coils fused at a first bridge 137 and a second bridge 138 at a second end of
the bioerodable portion. Fusing or anchoring both ends of a bioerodable portion may prevent a
bioerodable implant from rotating or unwinding relative to the long term implant.

[000103] In another embodiment, two other coils may be fused to form a third bridge 136. The
third bridge may be anywhere along the bioerodable portion, but in one particular example it is
near the middle of a bioerodable portion. The third bridge may, for example, provide additional
strength to the bioerodable portion to resist movement caused by mechanical agitation from
airway tissue movement and may serve as a backup in the event that one of the first two bridges
near an end of the bioerodable portion prematurely breaks while implanted (e.g. breaks before
tissue growth has anchored the implant) such that the breakage might otherwise allow the
bioerodable portion to unwind and the long term implant portion to prematurely foreshorten. A
fourth, fifth, sixth, seventh, eighth or more bridges may be formed. In some embodiments, there
may be a bridge at least every 1 mm, every 2 mm, every 3 mm, every 4 mm, every 5 mm, every
10 mm, or every 15 mm. In some embodiments, each coil may be fused to at least one (or at least
two) other coil(s). In some embodiments, each coil may be linked to at least one other coil,
forming a plurality of bridges. In one particular embodiment, all of the coils are fused together.
An implant may have one, two, three or more than three separate bioerodable portions. Any
(some, or all) of a bioerodable portion(s) may be fused to itself or one (or more) bioerodable
portion(s) may be fused to one or more other bioerodable portion(s).

[000104] The bioerodable material may be linked or fused to itself in any way. The points on
the material may be fused using a source that can generate energy (heat). The energy (heat) may
melt a portion of the bioerodable material to cause it to bind to another portion of the bioerodable
material and remain bound after cooling. The heat source may be a direct heat source (such as a
soldering iron) that is at a temperature higher than an implant temperature or the heat source may
be an indirect source such as a chemical source or light source, vibrational welding, induction
welding, ultrasonic welding, or radiofrequency welding source that causes heat to be generated
in the implant.

[000105] Instead, or in addition to a bioerodable material melting or otherwise linking to itself,
a bioerodable material may be coupled to itself using an additional joining material such as an
adhesive that bonds or a solvent that bonds by melting adjacent surfaces together or small clip or
mechanical attachment to form a bridge and couple two (or more) points on the material. FIGS.
22A, C show implant 140 with bioerodable material in the form of helix 142. Bar (or bridge) 144
connects essentially all of the coils of a bioerodable portion, creating a support strut that may

help hold the helix in an initial shape. The support strut may create a point(s) or region(s) of
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reduced flexibility on the helix and the helix may then resist movement from airway tissue and
therefore maintain an elongated shape until tissue growth has anchored the implant (e.g. to create
a biological anchor). An end of the helix opposes wide section 150 of the long term implant to
thereby hold the long term implant in an elongated configuration. Compare the coils of the helix
and the relative length of implant 140 with bar 144 in place along the coils in FIGS. 22 A, C with
a foreshortened bioerodable helix, the unwound coils 121 and relative length of implant 120
without a support strut shown in FIG. 22B. The bioerodable portion in implant 120 did not resist
a compressive force from the long term implant, and the long term implant prematurely
shortened. A bar may connect essentially all of the coils of a helical portion together, as shown in
FIG. 22A, C. Additionally, a second (or more than two) bar(s) may be placed along the helix to
create additional regions of reduced flexibility, provide additional support, and reduce relative
rotational movement of the helix.

[000106] Although any two (or more) coils may be connected by a bar, it may be especially
useful to couple end coils, such as coils 146, 148, as shown in FIG. 22C to prevent rotation of the
helix around the axis while maintaining device flexibility. In some embodiments, a first bar may
be placed at a first end of a helix to connect a first set of end coils, and a second bar may be
placed at a second end of a helix to connect a second set of end coils. In another embodiment, an
additional bar(s) may be placed along two non-end coils to provide additional support, such as
for backup in case one of the end bars breaks prematurely.

[000107] A support structure between two (or more) portions of a bioerodable material may be
any material that provides support (e.g. creates regions of lesser flexibility) and may be any
shape (e.g. a cylinder, a sphere, a straight bar, a wavy bar, a serpentine ribbon, etc.). A bar or
other joining or support material may be connected with the bioerodable material using any
means (e.g. heat or mechanical). The additional joining material may be the same material as the
bioerodable portion or may be a different material.

[000108] A bioerodable material that is coupled to itself may be any shape that is able to
maintain a shape of the long term implant and/or resist a compressive force (or maintain a
tensioned force) from the long term implant. As shown in implant system 200 in FIG. 23 A, B,
additional joining material 204 may couple two long sides 202, 203 of C-shaped or cuff shaped
material 207 to hold long-term elongate implant 208 in an elongated position. A C-shaped or
cuff shaped material may be easy to manufacture and may be easy to place (e.g. snap) over an
elongated implant, and the additional joining material may hold the C-shaped material in place
(e.g. prevent the cuff from falling off the elongated implant) so that it is able to resist a
compressive force from wide section 206 to thereby place or hold long term implant 208 in an

elongated shape. Although shown as a continuous material, a C-shaped bioerodable material may
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have any number of holes or open spaces. Holes or open spaces may improve device flexibility
prior to bioerosion compared with a solid structure, and/or may allow better penetration of a
body fluid. This may allow better timing of device erosion which in turn may influence both
device anchoring and device function. In some embodiments, a bioerodable structure may be
essentially a cylindrical structure that envelops an axis or envelopes part of an axis of a long term
implant portion. A cylindrical structure (e.g. an open ended tube) may be continuous or may
include open spaces (e.g. holes, slots). A bioerodable implant described herein, including a
cylindrically shaped bioerodable implant, may be made by any means and may be connected
with a long term implant using any methods or any means. In some embodiments, a portion of a
bioerodable implant may be placed over a long term implant and then fastened in place (e.g. In
FIG. 23, joining material 204 in FIGS. 23 A-B may extend along the length of sides 202, 203 to
form a cylindrical structure. Alternatively, a bioerodable implant may be manufactured as an
extruded tube or may be formed using a mold, and after forming may be placed over the long
term implant.

[000109] Any method or structure that allows the bioerodable portion to maintain a long term
implant in a desired shape for a desired period of time may be used. A bioerodable material may
be coupled to itself using a mechanical joining to hold two (or more) portions of bioerodable
material together. Any form of mechanical joining may be used (e.g. forming a crimp, mating
complementary portions together).

[000110] In one embodiment, a bioerodable portion may be coupled with one or more other
bioerodable portions, Two C-shaped bioerodable pieces, each of which wraps partially around an
axis (e.g. a long term implant portion) may be coupled (e.g. bridged) to one another. More than
two (e.g. a series) of C-shaped or other shaped bioerodable pieces may be coupled together as
shown in FIG. 24 to form system 180 with a modular, mechanically interlocking bioerodable
portion around long term implant 208. Each piece may wrap a short distance (e.g. about a quarter
of the way), halfway, or more than halfway (e.g. three-quarters of the way to form a C shape or
all the way) around an axis, such as an elongate long term implant axis. The pieces may have any
conformation and may have features (e.g. snap fit, lock and key,) to lock two or more than two
pieces together and/or to lock or otherwise connect a piece with a long term implant portion. In
one embodiment, the C-shaped (or other shaped) bioerodable pieces may be lined up (e.g. to
substantially form a cuff shape that is open along one side similar to the cuff in FIG. 23 A, B) or
bioerodable portions 182, 184, 185 may be offset from one another relative to an elongate axis as
shown in FIG. 24. Offset shapes may provide ease of assembly and/or may provide better
(overall or local) implant flexibility, due to the presence of an open space, such as space 186

configured to allow implant bending. Having a space, such as space 186, may also minimize an
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amount of biodegradable material present in a device, which may in turn minimize or prevent a
side effect (such as inflammation) after a device system has been implanted in a body and the
bioerodable portion has bioeroded.

[000111] One aspect of the invention provides a method of manufacturing a bioerodable
implant including the steps of wrapping a bioerodable material at least partway around an axis to
create a wound bioerodable implant, the bioerodable implant having two points, and coupling the
two points to each other. See, for example, FIG. 21. Any biocompatible, bioerodable material
can be used, including any described elsewhere in this application or known in the art.

[000112] Another aspect of the invention provides a method of manufacturing an implant
system, the implant having an elongate (or resilient) implant body and a bioerodable support
material configured to hold the elongate (or resilient) implant body in a first, elongate shape,
including the steps of wrapping the bioerodable support material at least partway around the
implant body, the bioerodable support material having two points on it, and coupling the two
points with each other to create a coupled bioerodable support material.

[000113] In one embodiment, a thin strand of a polymer may be wrapped around an axis to
create a helix and the helix may be coupled to itself. In one embodiment, a polymer may be
based on lactic acid and/or glycolic (e.g. poly(lactic acid) or poly(DL-lactic-co-glycolic acid)) or
any of the materials listed above or known in the art. The method may further include applying
an expansive force to the elongate long term implant with the bioerodable material to thereby
place or hold the long term implant in an initial shape, as shown in FIG. 21. A coupling step may
include attaching (e.g. by applying an adhesive, by applying an other chemical (such as a
polymer initiator), or by supplying an energy source) to two points on a bioerodable material to
create a support strut. FIG. 21 shows applicator 134 applying an activator (e.g. an adhesive,
another chemical or an energy) to thereby fuse two points on the bioerodable material. Coupling
the bioerodable may include heating the bioerodable material to melt the two points together. A
bioerodable material may additionally (or instead) be coupled with a long term implant portion.
[000114] Another aspect of the invention provides a method of manufacturing an implant
system, the implant having an elongate, resilient, long term implant body and a bioerodable
(support) material configured to hold the resilient implant body in a first, elongate shape, the
method including the steps of wrapping the bioerodable support material at least partway around
the implant body (or at least partially enveloping the elongate implant body with a bioerodable
support material), the bioerodable support material having two points on it; and coupling the two
points with each other to create a coupled bioerodable support material.

[000115] In one embodiment, a ribbon like bioerodable material 172 is wrapped at least

partway around axis 174, as shown in FIG. 25. The ribbon may overlap on itself. Two points on
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the ribbon-like material may be coupled to create a first bridge 178 which has less flexibility
than other points on the ribbon-like material. The bridge may be created by chemically joining
two loops of the ribbon, by adding a new (bioerodable) structure between the two loops, or by
mechanically interlocking the loops. Other bridges may be made between other loops of the
ribbon-like material. In other embodiments, each loop may be coupled with one (or more than
one) other loop(s). An end of the ribbon may abut wide region 176 of the long term implant to
thereby place (and/or hold) implant 170 into a first shape. The ribbon-like material may have
smooth edges or may have shaped edges. Shaped edges may be configured to couple, or
mechanically connect (e.g. interlock). FIG. 26 shows implant 160 with ribbon-like material 162
being wound around long term implant 168. Adjacent sections of ribbon-like material may mate
to hold ribbon-like material 162 in place. Any features that are able to hold the ribbon-like
material together (and/or prevent it from unwinding relative to the long term implant) can be
used. For example, the features may be tongue and groove or lock and key. A ribbon-like
material may provide an expansive force to a long term implant portion; for example to wide
section 175.

[000116] FIG. 27 shows another embodiment of an implant system with a bioerodable material
configured to hold a long term implant in an initial or first shape. The bioerodable material may
include a mesh or series of loops (e.g. a stent) that envelop or hold a long term implant to create
implant system 210. The loops may wrap all the way around the long term implant or may wrap
partially around. Loops 212, 213 may be coupled with each other to create bridge 218 of
relatively lesser flexibility relative compared with the rest of the loop(s).

[000117] Alternatively, or additionally to being coupled to itself, the bioerodable material may
be coupled with the long term implant. The bioerodable material may be coupled with the long
term implant using any method or any material(s). The coupling may serve to hold the
bioerodable material in a desired shape or configuration. A bioerodable material and a long term
implant may be coupled using any chemical or mechanical means, including any described
elsewhere in this application. As shown in FIG. 27, they may be coupled using corresponding
mating structures 214, 222.

[000118] The bioerodable material may have regions of different flexibility. The regions may
hold or help hold the bioerodable material (and the long-term elongate implant) in a preferred
shape. FIGS. 28 and 29 show implants with bioerodable material having regions of differing
flexibility. FIG. 28 shows implant system 230 with a bioerodable spring coiled around a long
term implant. The coils of the spring have regions 234, 236 that are less flexible than other
portions (the rest) of the coils of bioerodable portion 232. For example, these regions may be

thicker, wider, or may include a different material with different resiliency (e.g. different
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flexibility). Any number of regions of lesser flexibility may be present on a coil. For example,
each coil may have a second region of lesser flexibility on the coil (e.g. half-way around the coil)
such that each coil has two regions of lesser flexibility (hinges) that control (e.g. prevents or
reduces) a rotation or other movement of the coil. Figure 29 shows implant 240, which is similar
to the device shown in FIG. 28, but regions of lesser flexibility 244, 246 in bioerodable portion
242 are staggered relative to one another. Staggering a region having a lesser flexibility relative
to another region of lesser flexibility may prevent the coil from unwinding while simultaneously
allowing the coil (spring) to bend in various directions and to accommodate motion of the airway
tissue (e.g. physiological movements, such as eating, breathing, or speaking).

[000119] The bioerodable material may have one or more than one (a plurality) of coils that
wrap around a long axis (e.g. around a long-term elongate implant axis) no times (e.g. be a
straight bar or a curve bar), or may wrap around the axis up to 1 time, up to 2 times, up to 3
times, up to 4 times, up to 5 times, up to 10 times, up to 20 times, up to 30 times, up to 40 times,
or more than 40 times. FIG. 30 shows an embodiment of implant 250 in which bioerodable
material 252 winds around (at least partially envelopes) the long term implant one and a half
times. The bioerodable material may partially envelop the long term implant portion (as shown
in FIG. 30) or may almost completely or may completely envelop the long term implant portion.
The bioerodable material may be coupled with a long term implant at wide region 254 to create a
region of lesser flexibility on the bioerodable material.

[000120] The long term implant portion may have none, one or more than one wide portions
that separate narrow portions. The wide portion may have a tensioned configuration and may
provide a compressive force to the bioerodable portion such that the bioerodable portion holds
the long-term implant portion in a preferred shape. FIG. 31 shows implant 260 with two wide
portions and a single spring 262. The single spring (helix) partially envelops a narrow portion
and is coupled with itself at two points at bridge 268 near an end of the helix and at bridge 266
near a central portion of the helix. In addition, or instead, the spring may be coupled at the other
end of the helix (coil), and/or may be coupled at one or more places along the middle portions of
the spring. The bioerodable portion may be coupled with the long term implant though bridge
264 to hold the long-term implant portion in a preferred shape. The bioerodable portion may be
coupled with the long-term implant portion is any way.

[000121] The long-term implant portion may couple with the bioerodable portion in any way
(e.g. chemically, mechanically). FIG. 32 shows implant system 270 in which wide portion 274 of
the long term, resilient, elongate implant includes channel 276 configured to accept a cross
portion 278 of bioerodable material. A channel may grip or hold a cross portion of bioerodable

material or the channel may provide a passage for a cross portion without gripping it. A cross
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portion may be configured along with section 272 of a bioerodable helix to resist a compressive
force or provide an expansive force to a long term implant portion, including to channel 276. In
one method of manufacturing an implant system with an implant having a resilient (or elongate)
implant body including an implant body point and a bioerodable support material configured to
hold the resilient (elongate) implant body, the method includes: wrapping the bioerodable
support material at least partway around the implant body; and coupling the bioerodable support
material with the implant body. The bioerodable support material may be coupled with the
implant body using any means (e.g. chemical or mechanical). In one example, the first portion is
a narrow portion and the second portion is a channel in a wide portion, the channel configured to
hold the bioerodable material, and the bioerodable support material is passed through or along a
surface of the channel. The implant body (channel) may hold the bioerodable material or the
bioerodable material and the implant body may be fastened together, such as by a lock and key
or a chemical coupling.

[000122] If different and multiple regions of coils are fused, a range of contraction times of the
long term implant portion could be generated. Note that coil diameter also contributes to rate of
contraction but may be secondary to coil fusion. In in vitro tests, the durometer of the material
influenced contraction in the least significant manner. Nonetheless, taken together these
parameters could be used to generate a matrix of physical properties that could influence the
timing of the degradation of the coils, as well as match the bending properties of the device as a
whole to tongue or other airway implant motion.

[000123] Any of the features described herein may be combined with any other features herein
or as is known in the art. For example, any implant or any system may have a region(s)
configured to be externally identifiable or visible or made externally identifiable or visible (e.g.
by fluoroscopy), such as to a health care provider (physician) to aid in device placement, device
tracking, and/or device removal. A region, such as wide sections 108 shown in FIG. 19 A-D for
example or at least part of anchor end 104 may be platinum or other identifiable material. An
implant or system may have a plurality of regions that are identifiable. In another example, any
of the devices may be configured to be easily removable. FIGS. 33 and 34 illustrate another
embodiment of revisable OSA implant 300 that includes at least one end with an encircling
portion indicated at 315 that encircles or surrounds a tissue plug 316 that grows through an
opening 320. In one embodiment, the implant carries a cut wire 322 that extends in a loop with
first and second wire ends 324A and 324B extending through one or more passageways in the
implant. The cut wire 322 can be embedded in the surface of the implant surrounding the
opening 320. As can be seen in FIG. 34, the looped cut wire 322 can be pulled proximally to cut
the tissue plug 316 which then will free the implant from its attachment. In FIG. 33, it can be
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seen that the cut wire ends 324A and 324B can have a serpentine configuration in the medial
portion of the implant so as to not interfere with the tensioning and relaxation of the elastomeric
medial implant portion during its use. When the cut wire is accessed and pulled relative to the
implant 300, the tissue plug 316 can be cut. It should be appreciated that other tools (not shown)
may be used to stabilize the implant when actuating the cut wire as in FIG. 34. The cut wire 322
can be any form of fine wire, or abrasive wire or a resistively heated wire coupled to an electrical
source (not shown).

[000124] FIG. 35 depicts another revisable OSA implant 300° that is similar to that of FIGS.
33-34 with the cut wire 322’ configured to cut a plurality of tissue plugs 316 that have grown
through openings 320 within an encircling end portion of the implant body.

[000125] The devices may alternatively, or additionally, have reinforced anchor portions. The
reinforced anchor portions may allow tissue to grow on or through an anchor portion and may
serve to better anchor a device in place. The reinforced anchor portions may help hold an implant
in place and/or may keep an implant from undergoing undesired stretching.

[000126]FIGS. 36A and 36B further illustrate that the anchor portion’s axial length of AL (or
AL’) can have a selected relationship to the medial portion's axial length ML (or ML’), and thus
the overall implant length which is dependent on the desired amount of axial retraction forces
applied by the implant. For example, in FIG. 36A, in one embodiment each anchoring end
length AL can be 15% of the overall length of the implant which has a medial portion 1115
configured to apply a retraction force of 3.0 Newtons. FIG. 36B depicts another embodiment
wherein each anchoring end length AL’ can be 35% of the overall length of the implant and the
medial portion 1115 with length ML’ can still be configured to apply a retraction force of 3.0
Newtons. In this embodiment, the design in FIG. 36B may be preferred because of the increased
anchoring length, which would decrease the likelihood of tissue remodeling over time.

[000127] Referring to FIG. 37, it can be seen that an anchoring end portion 1010a of an OSA
implant is made axially inelastic by means of non-stretchable reinforcing filaments or elements
1022 embedded therein. Such filaments 1022 can be an inelastic, flexible polymer (e.g.,
Kevlar®, or polyester), metal wires (e.g. stainless steel, NiTi), carbon fiber or the like. The
filaments 1022 can be substantially linear elements or can be knit, woven, non woven, or braided
structures as in known in the art. In another embodiment, the anchoring end portion may be
made of a non-stretchable material without the addition of reinforcing filaments or elements. As
can be understood from FIG. 37, the end portion 1010a is thus axially inelastic but is still flexible

and twistable relative to axis 1008.
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[000128] The devices described herein may be combined with other device features, including,
but not limited to those described in U.S. 8,167,787, U.S. 2011/0144421, U.S. 2011/0226262,
and U.S. Patent Application No. 13/308,449 to Gillis et al. filed November 30, 2011.

[000129] Any of the devices or systems described herein may be configured to substantially
hold the bicerodable material and/or may be configured to hold the long term implant in an
initial (e.g. a first or a non-final) shape or configuration for less than 16 weeks (e.g. between 2
and 6 weeks, between 3 and 5 weeks, or for less than 1 week, less than 2 weeks, less than 3
weeks, less than 4 weeks, less than 5 weeks, less than 6 weeks, less than 7 weeks, or less than 8
weeks) when exposed to a body fluid or a saline solution. A body fluid that the device may be
exposed to may be, for example, blood, interstitial fluid, lymph, mucus, nasal exudate or
discharge, and/or saliva. A saline solution may be any saline solution, including a buffered saline
solution. In one particular example, it is 0.1 M saline (0.1 M sodium chloride). After exposure to
a body fluid for a sufficient period of time, an implant may take on a second, final, or therapeutic

shape or configuration.

EXAMPLES

[000130] EXAMPLE 1. Implant contraction accelerated testing

[000131] An in vitro test system was developed to demonstrate the fatigue behavior of the
restricting coils and simulate the expected motion after implantation. While not wishing to be
limited to any theory, it is thought that the characteristic motions of the coiled implant when
implanted are initially multiplanar bending. While some stretching of the device may occur,
contraction is substantially prevented until the supporting coils degrade.

[000132] In order to evaluate the relative performance of types of coils, sets of implants with
different durometer silicone cores and with coils that were either fused or open-ended within
segments were rested. Coils with diameters of 0.009” or 0.013” were tested in 0.1M saline at
37°C in a 20 L bath. The coils were made to oscillate by fixing one end and placing the body of
the implant in a moving stream such that bending occurred at an approximate frequency of 2Hz
with a randomly oriented 15 degree to 30 degree bending motion. Bacterial growth was inhibited
by addition of 0.01% sodium azide. Solutions were replaced each week and refreshed daily to
replace fluid lost by evaporation. Temperature was maintained with the use of a submersible
thermocouple regulated coil heater.

[000133] In general, regardless of the durometer of the silicone core tested, coil segments that
were not fused at both ends began to unravel at their distal ends, causing a decrease in the

stretched length of the implant from 36+/-1 mm to 21 to 27 mm by day 10 of the test. In
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contrast, implant systems with coils that were fused relaxed a stretched length of about 36 mm to
about 34 mm by day 10.

[000134] Silicone cores with unfused coils contracted to 18 mm, which is their relaxed state, by
day 15. For the fused coil materials tested, the rate of contraction depended little upon the
durometer of the material or the diameter of the coil. The higher durometer (50 D) material
tested with 0.013” diameter fused coils contracted the least, contracting to only about 34 mm. 40
D material tested under the same conditions contracted to about 32 mm. This difference is small
compared to the contraction levels observed in unfused coils and shows that although use of a
higher durometer material can greatly increase the force on the coils, its effect is far less
significant than is coil fusion. This suggests that the greatest impact on maintaining stretched
implant length and avoiding early (premature) contraction was created by fusing coils.

[000135] EXAMPLE 2. The effect of fusing implant coils together to prevent the coils from
prematurely unwinding on the implant contraction rate was further tested using a canine animal
model. Comparable implant systems having resilient, long term implants initially held in
expanded shapes by coiled bioerodable implant material with (FIGS. 38 C-D) and without
(FIGS. 38 A-B) fused coils were placed on both left and right sides of animals’ tongues and soft
palates and the bioerodable material bioeroded to allow the resilient, long term implants to
foreshorten. The implant lengths were measured as a function of length of time since
implantation. Noting that the time scales are different, as seen by the more gradually downward
sloping curves goiﬁg from the initial implant lengths (at time=0) to the equilibrium
(foreshortened) implant lengths in the results shown with the fused coils placed in the right and
left sides of the tongue (“Right tongue” and “Left tongue”, respectively) as shown FIGS. 38 C-
D compared with the steeper, downwardly sloping lines obtained from the corresponding
unfused implants shown in FIGS. 38 A-B, resilient implants with fused bioerodable coils placed
in the tongue shortened more slowly and took a longer overall time to reach a (fully)
foreshortened length than did resilient without fused bioerordable coils. Systems with fused
coils took several weeks (e.g. more than 22 days and possibly as long as 25-40 days or more) to
contract to about 20 mm, about the same implant length that systems having unfused coils
reached by about 10-14 days after implantation. Comparing results of fused coil implant systems
(with unfused coil implant systems in the tongue (FIGS. 38 A-D), bioerodable coil fusion
eliminated about 80% of the amount of contraction (foreshortening) observed in the unfused coil
system at 14 days. The rate of foreshortening was also slower in implant systems in the soft
palate having fused coils compared with implant systems without fused coils (compare results
for “Right palate” and “Left palate” in FIGS. 38 A-D).
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[000136] As for additional details pertinent to the present invention, materials and
manufacturing techniques may be employed as within the level of those with skill in the relevant
art. The same may hold true with respect to method-based aspects of the invention in terms of
additional acts commonly or logically employed. Also, it is contemplated that any optional
feature of the inventive variations described may be set forth and claimed independently, or in
combination with any one or more of the features described herein. Likewise, reference to a
singular item, includes the possibility that there are plural of the same items present. More
specifically, as used herein and in the appended claims, the singular forms "a,” "and," "said," and
"the" include plural referents unless the context clearly dictates otherwise. It is further noted that
the claims may be drafted to exclude any optional element. As such, this statement is intended to
serve as antecedent basis for use of such exclusive terminology as "solely," "only" and the like in
connection with the recitation of claim elements, or use of a "negative" limitation. Unless
defined otherwise herein, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention belongs. The
breadth of the present invention is not to be limited by the subject specification, but rather only

by the plain meaning of the claim terms employed.
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CLAIMS

What is claimed is:

1. An implant system for treating a sleep disorder comprising a bioerodable material and an
elongate long term implant, wherein the bioerodable material at least partially envelops the
elongate long term implant and resists a compressive force of the long term implant, the
bioerodable material comprising a first region having a first flexibility and a second region

having a second flexibility that is less than the first flexibility.

2. The implant system of claim 1 further comprising a plurality of first regions having the

first flexibility and a plurality of second regions having the second, lesser flexibility.

3. The implant system of claim 2 wherein the second regions of lesser flexibility are
configured to maintain the bioerodable material in an enveloping configuration relative to the

elongate long term implant.

4. The implant system of claim 2 wherein the regions of lesser flexibility are configured to
substantially hold the bioerodable material in an initial shape for a period of time that is less than

16 weeks upon exposure to a body fluid.

5. The implant system of claim 2 wherein the regions of lesser flexibility are configured to
substantially hold the bioerodable material in an initial shape for a period of time between 2 and

6 weeks upon exposure to a body fluid.

6. The implant system of claim 2 wherein the regions of lesser flexibility are configured to
substantially hold the bioerodable material in an initial shape for a period of time between 3 and

5 weeks upon exposure to a body fluid.

7. The implant system of claim 2 wherein the bioerodable material comprises a spring
having a plurality of coils and the first regions having the first flexibility comprise two coils of

the spring.

8. The implant system of claim 7 wherein the second regions having the second, lesser

flexibility comprise two points on the coils that are linked with each other.

9. The implant system of claim 1 wherein the elongate long term implant comprises a

silicone material.

10. The implant system of claim 1 wherein the bioerodable material comprises a polymer

based on lactic acid.
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11. The implant system of claim 10 wherein the bioerodable material comprises poly(lactic

acid) or poly(DL-lactic-co-glycolic acid).

12. An implant system for implanting in airway forming tissue comprising a bioerodable
material and an elongate long term implant, wherein the bioerodable material at least partially
envelops the elongate long term implant and is linked between a first set of two points on the

bioerodable material to form a first bridge.

13. The implant system of claim 12 wherein the bioerodable material is configured to hold

the elongate long term implant in an initial shape.

14. The implant system of claim 12 wherein the bioerodable material maintains the elongate

long term implant in a tensioned initial shape.

15. The implant system of claim 12 wherein the bioerodable material comprises a spring
having at least two coils and a plurality of points, and the first bridge connects two points on the
spring.

16. The implant system of claim 15 wherein the two points are on different coils at a first end

of the spring.

17. The implant system of claim 15 wherein the bioerodable material is linked between a

second set of two points on a second set of coils of the spring to form a second bridge.

18. The implant system of claim 17 wherein the second set of coils is at a second end of the
spring.

19. The implant system of claim 18 wherein the first and second bridges are bioerodable.
20. The implant system of claim 18 wherein substantially each coil is linked to at least one

other coil to form a plurality of bridges.
21. An implant system for treating an airway disorder, comprising:

a resilient elongate implant body having a first insertion shape and a second

therapeutic shape; and a

a bioerodable material comprising two coils that at least partially envelop the
resilient elongate implant body, wherein the coils are coupled together to form

a coupled coil structure.
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22. The implant system of claim 21 wherein the bioerodable material is configured to hold

the implant body in the initial insertion shape.

23. The implant system of claim 22 wherein the bioerodable material comprises additional
coils continuous with the two coils to thereby form a spring wherein the additional coils of the

spring are wrapped around the implant body and the two coils are at an end of the spring.

24, The implant system of claim 23 wherein substantially each coil is coupled to at least one
other coil.
25. A method of manufacturing an implant system, the implant having an elongate implant

body and a bioerodable support material configured to hold the elongate implant body in a first,

elongate shape, the method comprising the steps of:

wrapping the bioerodable support material at least partway around the implant

body, the bioerodable support material having two points on it; and

coupling the two points with each other to create a coupled bioerodable support

material.

26. A method of manufacturing a bioerodable implant comprising the steps of:
wrapping a bioerodable material at least partway around an axis to create a wound
bioerodable implant, the bioerodable material comprising two points; and
coupling the two points to each other.

27. The method of claim 26 wherein the wound bioerodable implant comprises a helix and

the coupling comprises heating the helix to thereby fuse the two points.

28. The method of claim 26 wherein the axis comprises an elongate long term implant, and
the wrapping around an axis comprises wrapping the bioerodable material around the elongate

long term implant to create an implant system.

29. The method of claim 28 further comprising applying an expansive force to the elongate
long term implant with the bioerodable material to thereby hold the long term implant in an

initial shape.

30. The method of claim 26 wherein coupling comprises attaching a bioerodable material to

the two points to create a support strut.
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31. The method of claim 26 wherein coupling comprises applying at least one of an adhesive,

an other chemical, or an energy source to the bioerodable material.

32.  The method of claim 26 wherein coupling comprises heating the bioerodable material to

thereby melt the two points together.
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SCANNING IN ANGLE-RESOLVED REFLECTOMETRY AND
ALGORITHMICALLY ELIMINATING DIFFRACTION FROM OPTICAL
METROLOGY

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application
61/664,477 filed on June 26™ 2012 and of U.S. Provisional Patent Application
61/764,435 filed on February 13™ 2013, which are incorporated herein by reference in

their entirety.

BACKGROUND

1. TECHNICAL FIELD

[0002] The present invention relates to the field of metrology in semiconductor devices
and angle-resolved reflectometry, and more particularly, to removal of aperture
diffraction effects and to enhancing accuracy and reducing noise in angle-resolved

reflectometry.

2. DISCUSSION OF RELATED ART

[0003] Angle-resolved reflectometry is a technique that is used for measuring parameters
such as overlay and critical dimension on a test pattern that is printed on a wafer. A cone
of light is focused onto the test pattern and the reflectance of the pattern as a function of
angle of incidence is collected in a pupil image. The exact intensity distribution of the
light in the collected pupil relative to the intensity distribution in the illumination pupil
provides the information necessary to extract precise measurements of the test pattern
parameters.

[0004] As target sizes become smaller, due to cost and production constraints, applying
angle-resolved reflectometry is becoming evermore challenging. The features that make

up a test pattern are not uniform throughout the entire test pattern. They invariably
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contain imperfections such as edge roughness, variable line width and side wall slope
inconsistencies. These imperfections in the test pattern features scatter or reflect light in
a way that modifies the phase and intensity distribution of the light that is collected by the
reflectometer.

[0005] Wafer optical metrology tools contain finite size apertures in field planes and in
pupil planes. For example, Figure 6 is a high level schematic illustration of a metrology
optical system 90 according the prior art. Figure 6 illustrates an optical fiber 91 as light
source for inspection of a wafer 80 by a pupil image sensor 94. In this specific schematic
example, light travels through an illumination pupil aperture 95A, an illumination filed
aperture 95B, an objective pupil aperture 95C and a collection field aperture 95D.

[0006] These apertures may or may not be apodized and when placed in the plane
reciprocal to the plane where the measurement is made, have the following simple
purpose. Light arriving into the detector (be it a detector placed in field plane or a
detector placed in pupil plane), contains signals from scattering and diffracting elements
that are exterior to the metrology target, and that contaminate the sought for ideal signal.
One of the aims of such aperture stops is to block this contaminating light. For example,
when the signal is collected in pupil plane, a small aperture placed in a field plane on the
collection arm, termed a collection field stop, blocks light from the exterior vicinity of the
metrology target.

[0007] As the apertures become smaller, the filtering (done in field or in pupil plane)
becomes more restrictive and the contaminating light mentioned above is removed in a
more efficient way. This, however, comes at the cost of diffractions. Specifically, when
the apertures size approaches the spatial coherence length of the radiation, the
diffractions off the aperture edges modify the signal in a sizeable amount, and influence
the metrology performance. Still, prior art methods suppress diffraction from the field
stop by decreasing the spot size (achieved, for example, by means of pupil apodization
done in the illumination) and/or choosing the field stop size or shape and a
corresponding, judicially chosen region in the collection detector, so that the diffraction
effect is small (this may be the case if the larger spot ringing happens on certain areas of

the detector).
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BRIEF SUMMARY

[0008] One aspect of the present invention provides an angle-resolved reflectometer
comprising: a coherent light source; an optical system arranged to scan a target pattern
using a spot of coherent light from the light source to yield a plurality of realizations of a
light distribution in a collected pupil, wherein the spot covers a part of the target pattern
and the scanning is carried out according to a scanning pattern; and a processing unit
arranged to generate a composite image of the collected pupil distribution by combining
the plurality of realizations of the light distribution in the collected pupil.

[0009] One aspect of the present invention provides a method comprising estimating,
quantitatively, a functional dependency of at least one measurement parameter on a size
of at least one aperture in a metrology system; identifying at least one diffraction
component of the functional dependency which relates to the size of the at least one
aperture; deriving, from the at least one identified diffraction component, a correction
term for the at least one measurement parameter with respect to measurement conditions,
the measurement conditions comprising specified sizes of the at least one aperture that
generate a diffraction error in the at least one measurement parameter; and compensating,
computationally, for the diffraction error by applying the derived correction term to the at
least one measurement parameter.

[0010] These, additional, and/or other aspects and/or advantages of the present invention
are set forth in the detailed description which follows; possibly inferable from the

detailed description; and/or learnable by practice of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] For a better understanding of embodiments of the invention and to show how the
same may be carried into effect, reference will now be made, purely by way of example,
to the accompanying drawings in which like numerals designate corresponding elements
or sections throughout.

[0012] In the accompanying drawings:

Figure 1 is a high level schematic diagram illustrating an angle-resolved reflectometer

with optical scanning, according to some embodiments of the invention;
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Figure 2 is a high level schematic diagram illustrating an angle-resolved reflectometer
implementing a scanning pattern, according to some embodiments of the invention;
Figure 3 is a high level schematic diagram illustrating scanning patterns having
difference sizes and densities, according to some embodiments of the invention;

Figure 4 is a high level schematic block diagram illustrating various parameters and
controlled variables of a scanning angle-resolved reflectometer, according to some
embodiments of the invention;

Figure 5 is a high level schematic flowchart illustrating an angle-resolved reflectometry
method, according to some embodiments of the invention;

Figure 7 is a high level schematic illustration of a generic dependency of some
measurable variable termed “Quantity™”” on an aperture size in the system, according to
some embodiments of the invention;

Figure 8 is a high level schematic flowchart illustrating a method of algorithmically
eliminating diffraction from optical metrology, according to some embodiments of the
invention;

Figure 9 is a high level schematic block diagram illustrating a metrology system,
according to some embodiments of the invention;

Figure 10A is a schematic diagram illustrating an example for the way the inaccuracy in
a scatterometry overlay measurement may depend on the size of the collection field stop,
according to some embodiments of the invention;

Figure 10B is a schematic diagram illustrating an example for the way the inaccuracy in
a scatterometry overlay measurement depends on the size of the collection field stop for
two different values of the true overlay, according to some embodiments of the invention;
Figure 11A is a schematic diagram illustrating an example for the way the correction
method using a first type of calibration reduces the overlay measurement error, according
to some embodiments of the invention; and

Figure 11B is a schematic diagram illustrating an example for the way the correction
method using a second type of calibration reduces the overlay measurement error,

according to some embodiments of the invention.
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DETAILED DESCRIPTION

[0013] Prior to setting forth the detailed description, it may be helpful to set forth
definitions of certain terms that will be used hereinafter.

[0014] The terms “target” or “metrology target” as used herein in this application refer to
any structure that is used for metrology needs. Targets may be part of any layer in the
lithographic process, and targets may include different structures on the same layer or on
different layers.

[0015] The terms “speckle pattern” or “speckle”as used herein in this application refer to
an intensity pattern of an optical signal that is produced by interference of at least two
wavefronts, and generally to a source of measurement error resulting from interfering
wavefronts at the sensor plane.

[0016] With specific reference now to the drawings in detail, it is stressed that the
particulars shown are by way of example and for purposes of illustrative discussion of the
preferred embodiments of the present invention only, and are presented in the cause of
providing what is believed to be the most useful and readily understood description of the
principles and conceptual aspects of the invention. In this regard, no attempt is made to
show structural details of the invention in more detail than is necessary for a fundamental
understanding of the invention, the description taken with the drawings making apparent
to those skilled in the art how the several forms of the invention may be embodied in
practice.

[0017] Before explaining at least one embodiment of the invention in detail, it is to be
understood that the invention is not limited in its application to the details of construction
and the arrangement of the components set forth in the following description or
illustrated in the drawings. The invention is applicable to other embodiments or of being
practiced or carried out in various ways. Also, it is to be understood that the phraseology
and terminology employed herein is for the purpose of description and should not be
regarded as limiting.

[0018] Figure 1 is a high level schematic diagram illustrating an angle-resolved
reflectometer 120 with optical scanning, according to some embodiments of the

invention. Figure 2 is a high level schematic diagram illustrating angle-resolved
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