
WO 2012/062842PCT/EP2011/069814 1        Capsule, Beverage production
machine and System for the Preparation of a 5Nutritional Product The
present invention relates to field of the preparation of beverages by use
of beverage production machine. In particular, the invention relates to a
removable insert provided with an optical code such as a capsule, a
rinsing/descaling tool or capsule  10 holder, and also relates to a
beverage production machine and a system for the preparation of a
nutritional product in combination with a supplied liquid. In particular,
the invention relates to a capsule for containing a nutritional ingredient,
wherein the capsule is provided with an optical code, a beverage production
machine for the supply of the liquid, which is provided with a code reader
to read optically readable codes, 15and a system for reading an optically
readable code on a capsule with a code reader of a beverage production
machine. A nutritional product containing nutritional ingredients can be
prepared by inserting a capsule containing nutritional ingredients into a
beverage production machine, and by  20 supplying a liquid to the capsule
by means of the beverage production machine. The nutritional ingredients in
the capsule are mixed with the liquid, and the mixture is output as the
nutritional product. Typically, such capsules are held in a tight position
by a capsule holder of the beverage production machine, are perforated by
the machine, and then liquid is injected into the capsule. 25 The
nutritional product can be for instance infant formula, but can also
comprise nutritional liquids for toddlers, invalids, elderly people,
persons having nutritional deficiencies or athletes. The nutritional
product is prepared from the nutritional ingredients, which can be
contained in the capsule, by the addition of a liquid, such as  30 water,
milk, soup or the like. Typically each nutritional product requires special
individual preparation parameters, such as the volume of used liquid, the
liquid temperature, or other possible parameter (e.g., the liquid pressure,
flow rates, etc.), which also depend on the capsule type. Correct
preparation parameters are crucial for a proper preparation of the
nutritional product. It is thus desirable that a beverage 



35production machine automatically determines the correct preparation
parameters for an  WO 2012/062842PCT/EP2011/069814 2 inserted capsule, so
that the preparation of the nutritional product becomes faster and more
convenient for the user. In particular, an infant formula preparation
system using coded capsules of different sizes is described in W02010003878
to facilitate preparation of the nutritional product as function of a
feeding plan, in particular related 5to the age of the infant (such as to
follow the change overtime of breast milk). Further, it occurs rather often
that removable inserts such as capsules, which have already been used, are
forgotten by the user in the beverage production machine. It is therefore
further desirable to provide a way to prevent accidental reuse of such
inserts, 10in particular capsules, in the beverage production machine. In
the context of the invention, the term "capsule" refers to any rigid or
semi-rigid container containing beverage ingredient. Other synonymous to a
capsule are: "pod", "pad" or "cartridge". The capsule can be single use.
The capsule can also be filled with 15ingredient by the user to form the
capsule just before use. The capsule can be formed of different separable
pieces before insertion in the beverage production machine. Devices for
reading a code on a capsule, and capsules provided with a code exist, for
example such as are disclosed in WO 02/28241. 



20 Further, in W02004064585, a capsule comprises an optically readable code
on a (top) foil, and a reader for interpreting the code is integrated in
the injection/extraction head of a beverage production machine. The reader
is located close to the liquid injector and/or to the beverage outlets.
This arrangement thus often creates reading problems,  25 because the
window of the reader tends to become dirty very rapidly. Regular cleaning
is therefore necessary, in order to ensure a reliable automatic recognition
of the capsule.    In US 2007157821, a minimum angular separation of a
barcode from the inlet is 30provided, in order to improve the accuracy of
reading the barcode with recognition means of a beverage production
machine. WO 2012/062842PCT/EP2011/069814 3 delivery head, a downwardly
directed outlet for outflow of beverage, and a barcode reader having a
barcode reader window, through which signals may be transmitted. The inlet,
the outlet and the barcode reader window are arranged in a line, with the
outlet being intermediate the inlet and the barcode reader window. 5 Other
solutions have been developed to improve the reliability of code detection,
such as in W02009/007292, in which a reading apparatus is activated before
a brewing chamber of a beverage production machine is closed, with the
result that several images of a code are recorded before the closure
position is reached. However, this 10creates additional complexity in the
recognition process, and does not fully correct the problems of dirty
surfaces.    W02010003878 relates to a portion-controlled nutrition system
for persons requiring a differentiated nutritional feeding such as infants
by means of capsules of different sizes 15which are identified by a
(circular) barcode on the inlet foil. In conclusion, none of the cited
documents provides a satisfactory solution to the problem that optically
readable codes applied to removable inserts, such as capsules, 



are very sensitive to liquid, vapor and a dirty environment, such as can
occur over time 20 in a beverage production machine. An automatic detection
of an optically readable code on a capsule can thus be easily altered or
inhibited by such contamination, and a proper preparation of a nutritional
product becomes difficult. In particular for dairy-based nutritional
products, such as infant formula, the above-mentioned problems become very
critical. Dirty surfaces inside a beverage production machine further
25cause hygiene issues, and therefore need to be cleaned regularly.
Therefore, it is a further object of the present invention to improve the
state of the art, and in particular to provide an improved automatic
detection of removable inserts, in particular (but non-exlusively)
capsules, in a beverage production machine. The 30beverage production
machine should also be easier to clean, and the automatic detection should
be less prone to fail due to a contamination of the reading means. WO
2012/062842PCT/EP2011/069814 4 production machine, and a system thereof,
respectively. The dependent claims develop further advantages of each
solution. In a main mode, the present invention comprises a capsule for
containing nutritional  5 ingredients and designed for insertion in a
beverage production machine, the capsule comprising a cup-shaped base body
having a bottom, a side wall and an inlet face, wherein the inlet face of
the cup-shaped base body presents a contour, which is not symmetric in
rotation and presents a bulge section extending from an essentially
circular section, wherein an optically readable code is provided on the
side wall at a 10position which, when viewing the capsule from the inlet
face, is located opposite the bulge section. The optically readable code is
positioned on a side wall of the cup-shaped base body of the capsule, in
order to prevent that the optically readable code becomes soiled with 



15 liquid, vapor or other dirt in the beverage production machine. The
optically readable code is positioned away from the inlet face of the
capsule, and even preferably from the liquid inlet area itself, into which
in the beverage production machine liquid will be injected. The contour of
the inlet face, which is not symmetric in rotation, and in particular the
bulge section further provide a positioning aid for positioning the  20
optically readable code in the beverage production machine so that it can
be properly read. Preferably, the liquid inlet area, e.g., a liquid inlet
opening and/or reservoir, of the capsule is located on the inlet face in
the bulge section of the capsule. The opposite location of the code
relative to the bulge section is also advantageous in that the code is even
more distant from the liquid injection area. A machine, in which the
capsule is  25 designed to be inserted, can then automatically detect the
capsule type, and can set appropriate preparation parameter(s). Thus, such
a machine is faster and easier to operate by a user. Preferably, the
cup-shaped body comprises an upper flange delimiting the non-  30
symmetrical contour of the inlet face including the bulge section. The code
is therefore positioned on the side wall below the upper flange.
Preferably, it is placed at a distance of at least 5 mm below the flange
and at a distance of at least 10 mm above the bottom. The flange when
inserted in the capsule holder provides in a further barrier against
seepage of liquid. WO 2012/062842PCT/EP2011/069814 5 Preferably, the wall
member is sealed onto the upper flange. The wall member can be a foil
member intended for being perforated or removed, in order to allow liquid
supply into the capsule. In an alternative, the wall member can be a
pre-perforated wall. The  5 bottom of the cup-shaped base body is provided
with one or more outlets, wherein the optically readable code is provided
on the side wall between the inlet face and the bottom. By positioning the
optically readable code between the inlet face, into which the liquid 10
will be injected in a beverage production machine, and the bottom, from
which a nutritional product will be output, the optically readable code and
the code reading technology on the machine's side are prevented from coming
into contact with the liquid on the injection or output side. Thus
contamination of the optically readable code is prevented or at least
considerably reduced. 15 Preferably, the capsule comprises a fluid inlet
unit provided in a dedicated seat of the body below the bulge section of
the inlet face of the capsule. The advantage is that a dedicated fluid
inlet is present in the capsule which is positioned at the opposite of the
optically readable code (when viewing the capsule from the inlet face). A
fluid inlet  20 unit is meant here to be at least a portion of wall of the
capsule comprising at least one liquid inlet opening. Preferably, the fluid
inlet unit forms a casing comprising at least one dedicated liquid inlet
communicating with the cavity of the body containing the nutritional
ingredients via at least one conduit or passage. Most preferably, the fluid
inlet unit forms a casing comprising at least one dedicated liquid inlet
and at least 



25 dedicated one gas inlet. The liquid and gas inlets are preferably
transversally distant from one another on the inlet face. The casing may be
covered by a the foil member which is perforated by the machine at the
dedicated liquid and/or inlets Preferably, the capsule further comprises a
filter adapted for removing contaminants  30 contained in the supplied
liquid. The hygiene of the nutritional product can thus be improved. The
filter may be placed in the seat such as part of the fluid inlet unit. In
particular, the filter is encased in the casing as described in co-pending
international patent applications PCT/EP2010/056005 or PCT/EP2010/056043.
However, the filter could be placed anywhere between the inlet wall and the
ingredients in the capsule or WO 2012/062842PCT/EP2011/069814 6 even
between the ingredients and the bottom such as it is described in WO
2009/092629 or WO 2010/112353. It should be noticed that the capsule could
be formed of separate parts which are  5 assembled just before insertion in
the beverage production machine by the user. For instance, the body and the
fluid inlet unit and/or filter can be separate elements. At least one of
these elements can be re-usable. For instance, the filter unit can be a
part which is used several times whereas the body bearing the optically
detectable code is intended for a single use. The capsule may thus be
filled before use by the user with  10 selected ingredients. Most
preferably, the capsule is filled with a metered amount of nutritional
ingredients in controlled hygiene (sterile if required) conditions and
sealed by the inlet foil onto the flange of the body to form a closed
interior that is opened, e.g., perforated, at the last moment of the
preparation in the beverage preparation machine. The interior of the
capsule can be further filled with inert gas such as 15nitrogen. The
present invention is further directed to a beverage production machine for
the preparation of a nutritional product comprising, a housing, a reservoir
for holding a liquid, a capsule holder removably insertable in the housing
for holding a capsule for  20 containing nutritional ingredients, a liquid
injection assembly provided in the housing for supplying liquid held in the
reservoir to a capsule held in the capsule holder, and an optical code
reading assembly of the beverage production machine for reading an
optically readable code, wherein the capsule holder is interposed, when
inserted in the housing, between the liquid injection assembly and the code
reading assembly.. 25 Therefore, the capsule holder forms a protection
barrier against contamination by splashing or spurting liquid on the code
and/or code reading assembly. 



Preferably, the optical code reading assembly comprises a code reader
provided on a 30frame of the beverage production machine for reading an
optically readable code, wherein the frame is located outside of the
housing. WO 2012/062842PCT/EP2011/069814 7 the code reader is protected
from contamination by splashing or spurting liquid, and can thus reliably
detect optically readable codes. Further, the code reader needs not to be
cleaned as often. 5Preferably, the liquid injection assembly comprises an
injection plate adapted to move from an upward un-engaged to a downward
engaged position (and vice versa) in the housing, and a liquid needle
adapted to be extended through said opening and to inject liquid into a
capsule in the downward engaged position. The engaged position is meant
here to be the position of the injection plate pressing in liquid-tight
engagement against 10the capsule when the capsule holder is inserted in the
housing. The injection plate is preferably in an upward non-engaged
position in the housing, when a capsule is inserted into the machine, and
when liquid is to be injected into the capsule. Otherwise the injection
plate is in a downward engaged position against the  15 capsule and capsule
holder so that it can prevent liquid from seeping towards the capsule
holder or towards the code reader, where it could alter the functionality
of the automatic capsule detection.    Preferably, the housing comprises a
window positioned between the inserted capsule 20holder and the code
reader. The window is preferably made of plastic or glass, which is
transparent to light emitted from the code reader. 



Preferably, the code reader comprises one or more light emitting diodes,
LEDs, to illuminate an optically readable code, a focusing lens to acquire
an image of the  25 optically readable code, a charge coupled device, CCD,
for producing an electrical signal representative of the acquired image,
and support circuitry for the one or more LEDs and the CCD.    Preferably,
the housing comprises a window positioned in the propagation direction of
30 the light emitted from the one or more LEDs, and the window is
preferably made of plastic or glass, which is transparent to said emitted
light. WO 2012/062842PCT/EP2011/069814 8 The capsule holder preferably
comprises an aperture for uncovering an optically readable code of the
capsule; said aperture being aligned with the window in the housing. 5 The
capsule holder is preferably configured to be inserted in the housing of
the machine in a substantially rectilinear movement by means of
complementary slider of the housing cooperating with sliding edges of the
capsule holder. 10 Preferably, when the injection plate is downwardly
engaged on the capsule and capsule holder, the injection plate becomes
positioned in a liquid tight engagement with the capsule and/or capsule
holder onto which the closure pressing forces of the plate are exerted. As
a result, substantially no liquid is able to travel from the liquid
injection assembly to the window. 15 The capsule holder further comprises
liquid draining channels positioned parallel to the said aperture. Thus,
the capsule holder prevents that the window becomes soiled with liquids in
the upward position of the injection plate, when, which reduces the
cleaning effort of the window. Further, the operation of the code reader is
not compromised by 20 liquid, vapor or the like on the window, which would
reduce the transparency for the emitted light.    Preferably, the window is
oriented along a plane which forms an angle, which is preferably in a range
of 1100 and 160, more preferably 130 to 140 relative to the 25bottom plane
of the capsule in the inserted capsule holder. The angle is chosen so that
the best compromise is found between an angle, which prevents liquid from
flowing onto and sticking to the window, and an angle, which 



allows the optical code reader to read an optically readable code on a
capsule inserted 30into the beverage production machine. The invention also
relates to a beverage production machine for the preparation of a
nutritional product from capsules containing nutritional ingredients
comprising a housing, a reservoir for holding a liquid, a capsule holder
removably insertable in the  WO 2012/062842PCT/EP2011/069814 9 housing for
holding a capsule containing nutritional ingredients, a liquid injection
assembly provided in the housing for supplying liquid held in the reservoir
to a capsule held in the capsule holder, an optical code reading assembly
comprising a code reader for reading an optically readable code on each
capsule placed in the capsule holder  5 when the capsule holder is inserted
in the housing, a control unit with a memory for memorizing the last
optically readable codes read by the code reader, such as the last 10 or 20
optically readable codes, wherein the control unit is adapted to deactivate
the beverage production machine and/or to provide a warning signal to the
user of the beverage production machine, in case that an optically readable
code read by the code  10 reader corresponds to one of the last memorized
optical codes, and is adapted to set at least one preparation parameter,
for the nutritional product, such as the volume of supplied liquid in the
capsule, according to the optically readable code of the capsule read by
the code reader in case the optically readable code does not correspond to
the one of the last memorized optically readable codes. 15 An accidental
reuse of a capsule is thus prevented, which could otherwise easily occur,
if the user forgets to take out the capsule from the device after usage.
Furthermore, at least one preparation parameter chosen amongst the list of:
liquid temperature, the liquid volume, the liquid flow rate, liquid
pressure, type of liquid and combinations  20 thereof, can be automatically
set by the control unit, whereby the usage of the beverage production
machine becomes faster and more convenient. The present invention is
further directed to a system comprising a beverage production machine as
described above, and a capsule as described above, wherein the capsule in 



25the capsule holder, and the capsule holder in the beverage production
machine are positioned such that the optically readable code faces the
window of the housing. The contour of the inlet face of the capsule, which
is not symmetric in rotation, aids the correct positioning of the capsule
in the capsule holder, so that in consequence,  30 since the capsule holder
slides fitted into the beverage production machine, the optically readable
code on the capsule will always be positioned precisely, where it can be
read by the code reader of the beverage production machine.  WO
2012/062842PCT/EP2011/069814 10 Preferably, the liquid needle is adapted to
extend through the opening in the housing, and to supply liquid into the
capsule. Preferably, the capsule comprises one or more outlets preferably
oriented parallel to  5 the flow direction of the liquid injected by the
liquid needle, wherein the one or more outlets are placed downstream of the
window in respect to the liquid flowing through the capsule from the liquid
needle to the one or more outlets. Since the one or more outlets are
oriented parallel to the flow direction of the liquid, 10 they take an
angle with the normal direction of the window plane preferably in a range
of 20 to 70, more preferably 40 to 50, the same as the angle of the flow
direction of the liquid supplied by the liquid needle described above. The
danger of liquid splashing or spurting towards and onto the window is thus
reduced. By placing the one or more outlets downstream, i.e. below the
window in respect to the liquid flowing 15through the capsule, another
protection measure to avoid contamination of the window with liquid is
provided. Preferably, the optically readable code is a barcode, preferably
comprising at least one 



byte of "n" digits corresponding to a serial number of the capsule. Other
bytes of one 20or more digits are preferably used for identifying the type
of capsules for setting parameter(s). By integrating serial numbers of the
capsules into the optically readable code, multiple usage of a single
capsule can be avoided, and the optimal preparation parameters for 25each
individual capsule can be set by the beverage production machine according
to the serial number of the capsule. The invention further relates to a
removable insert other than a capsule which comprises a body having a
bottom or fluid delivery side, a top or fluid supply side and  30 a frontal
sidewall opposite a rear side, wherein the fluid supply side presents a
contour which is not symmetrical in rotation and presents a bulge section,
e.g., of smaller surface area, extending from said main section, wherein an
optical code is provided on the frontal sidewall at a position which, when
viewing the insert from fluid supply side is located opposite the bulge
section. Preferably, the bulge section comprises a liquid  WO
2012/062842PCT/EP2011/069814 11 inlet opening at the fluid supply side. The
removable insert can be a rinsing and/or descaling insert or another tool
or open container fillable with food ingredients. The outlet face comprises
at least one outlet which is axially distant from the inlet opening. As
aforementioned, the optical readable code can be a barcode provided with
5instructions or data as to the operation of the insert or other inserts in
the machine. The invention further relates to a removable capsule holder
comprising: 



a seat for receiving a capsule having a frontal sidewall, guiding means for
slidably guiding the capsule holder in a housing of the beverage production
machine; said seat  10 comprising a main capsule support section and a
smaller bulge capsule support section extending from the main capsule
support section and opposite the frontal sidewall; wherein an optical
readable code is provided on the frontal sidewall of the seat at a position
which, when viewing the capsule holder from the top, is located opposite
the bulge capsule support section. 15 As aforementioned, the optical
readable code can be a barcode provided with instructions or data as to the
operation of inserts such as capsules or other inserts in the machine. 20In
summary, the present invention provides solutions for an optically readable
code on a capsule or other removable inserts, and a beverage production
machine comprising a code reader, wherein both are protected from liquid,
vapor, dirt and the like in a beverage production machine. By providing the
optically readable code on the capsule, accidental reuse of capsules can be
avoided, and preparation parameters can be set 25automatically according to
the type of capsule. The solution makes the beverage production machine
easier to clean, and more convenient to operate. In the following, a
detailed description of the present invention with reference to the
attached drawings will be given. 30  WO 2012/062842PCT/EP2011/069814 12
Figs. 2a - 2c show a capsule according to the present invention from
different perspectives.     Fig. 3 shows a detailed cross-section of a head
portion of a beverage production 5machine according to the present
invention. Figs. 4a and 4b show a capsule holder positioned in a beverage
production machine according to the present invention, with an inserted
capsule according to the present invention. 



10 Fig. 5 shows a capsule holder of a beverage production machine according
to the present invention, without an inserted capsule.      Fig. 6 shows,
in front perspective view, a rinsing and/or descaling insert according to
15the present invention. Fig. 7 shows, in bottom perspective view, the
rinsing and/or descaling insert of Fig. 6.      Fig. 8 shows the insert of
Fig. 6 being inserted in a capsule holder of the beverage 20production
device. Fig. 9 shows, from bottom perspective view, a capsule holder
according to the present invention. 25The general aspect of the capsule 1
according to the present invention, which is designed for insertion into a
beverage production machine 10, is illustrated in connection with figs. la
- id, and figs. 2a - 2d. The capsule 1 generally comprises a cup-shaped
base body 2 for receiving nutritional ingredients. As shown in fig. la and
lb the cup-shaped base body 2 has a bottom 7, a side wall 4 and an inlet
face C, which 30 has a contour, which is not symmetric in rotation, when
viewed from the top of the capsule along a longitudinal axis A of the
capsule. The inlet face C presents a bulge section 2b extending from an
essentially circular section 2a, and can be closed by a liquid impermeable
foil member 5, which can be sealed to an upper flange like rim 6 of the
inlet face C. The foil member 5 may be simply liquid impervious or, most 



WO 2012/062842PCT/EP2011/069814 13 preferably, liquid and gas impervious.
In particular, the membrane can be a multilayer comprising a gas barrier
such as EVOH and/or aluminum. As will be explained in more detail later on,
the top membrane is made of a puncturable material such as thin polymer
and/or aluminum to enable liquid to be supplied by means of a liquid
injector,  5 like a liquid needle 14b described later, on one hand, and
gas, e.g. air, to be supplied to the capsule 1 by means of a gas injector,
like an air needle 14c described later, on the other hand. The bottom 7 of
the cup-shaped base body 2 comprises at least one outlet 8 intended  10 for
the release of the liquid nutritional composition/product from the capsule
1. The outlets 8 may comprise one or several openings for streaming of the
liquid composition towards a receptacle such as a baby bottle, glass or
cup. The outlets 8 may extend from the bottom 7 of the cup-shaped base body
2 by a short duct for directing the flow of liquid and reducing side
projections of liquid, which could contaminate the 15surroundings of the
receptacle. The inlet face C of the capsule 1 extends as mentioned above in
a bulge section 2b, which preferably is adapted to receive a fluid inlet
unit such as a filter 9 for filtering liquid supplied to the capsule 1. The
term "bulge" does not refer to a specific shape of  20 the section but only
indicate a protrusion or convex section extending from the main circular
section. The term "circular" is also not restricted to a pure circle but
encompass slight shape variations such as a corrugated closed rounded
contour. The main way to automatically detect the type of capsule 1 by
means of an optically readable code 3 on the side wall 4 of the capsule 1
will be explained below in more 25detail. The capsule 1 comprises the
cup-shaped base body 2 for containing nutritional ingredients. The volume
of the cup-shaped base body 2 may vary depending on the volume of liquid to
be injected into the capsule 1. In general, a large volume is 30preferred
for large volume of liquid so that the cup-shaped base body 2 serves as a
mixing bowl for the ingredients and liquid to form the composition. 



WO 2012/062842PCT/EP2011/069814 14 liquid and the ingredients contained in
the cup-shaped body 2 of the capsule 1, and for reducing, preferably
avoiding, contact of nutritional liquid with the beverage production
machine 10. In a particular mode, the product delivery system is designed
to open at least one orifice through the capsule 1 for delivery of the
composition when  5 a sufficient pressure of liquid has been reached in the
cup-shaped base body 2. For this, the bottom 7 of the cup-shaped base body
2 can comprise perforating elements strategically placed to perforate a
lower foil member (not shown) separating the cup-shaped base body 2 from
the one or more outlets 8. The lower foil member is typically a thin,
liquid-tight membrane, which can be perforated, made of aluminum and/or 10
polymer. The membrane is sealed at the bottom edge of the cup-shaped base
body 2. For instance, the membrane 25 is a 30-micron foil of aluminum. It
should be noted that the product delivery system can be designed
differently. For instance, it can be a simple valve comprising an orifice
or slot normally closed and which opens under the pressure which builds in
the compartment as resulting from the liquid being supplied 15in. In
another alternative, it can also be a porous wall forming a product filter.
The capsule 1 of the invention is preferably designed to ensure filtration
of the liquid being supplied into the cup-shaped base body 2. The rationale
for filtration of incoming liquid is essentially linked to the requirement
for controlling a perfect quality  20 of the liquid, e.g., water, entering
in the delivered composition. Water can be supplied at a temperature of
service, e.g., at about 23C - 40C, by heating of ambient liquid coming from
a reservoir 12 of a beverage production machine 10. More preferably, the
filtration is carried out to remove contaminants including microorganisms
such as bacteria, yeast or molds and eventually viruses, e.g., which have
not been destroyed by  25 the liquid heating operation. For this, a
solution can consist in inserting, in a predetermined area of the capsule
1, a filter unit 9 in the form of a pressure resistant, handleable unit
comprising an outer protective casing, and at least one filter media, in
particular, a filter membrane. The filter unit 9 is preferably rigid in the
sense that it is more rigid than the filter membrane and preferably, it is
also resistant to significant  30 deflection upon application of the liquid
and sealing pressure exerted by the liquid coming out of a liquid needle
14b of a beverage production machine 10, and by the sealing engagement of
beverage production machine 10 itself onto the capsule 1. The filter unit 9
presents the advantage to facilitate the placing of the filter technology
in the capsule 1, without requiring specific connection means, and it
reduces the risk of WO 2012/062842PCT/EP2011/069814 15 damaging the filter
membrane. It should be noticed that the filter unit 9 can be a simple fluid
injection unit without inside filter in case the delivered nutritional
product does not need to fulfill strict hygienic requirements (e.g., for
example, for adult nutrition). 5For antimicrobial purpose (e.g., for infant
nutrition), the filter unit comprises a filter 



membrane. The filter membrane has preferably a pore size of less than 0.4
microns, most preferably of less than 0.2 microns. It may have a thickness
of less than 500 microns, preferably between 10 and 300 microns. The
material of the membrane can be chosen from the list consisting of PES
(polyethersulfone), cellulose acetate, 10cellulose nitrate, polyamide and
combinations thereof In particular, the filter unit 9 is insertable in a
filter receiving seat 2c formed in the bulge section 2b of the inlet face
C. The filter receiving seat 2c is so designed to position the filter unit
9 in an offcentred manner relative to the mouth of the cup-  15 shaped base
body 2 at the circular section 2a. As a result, the deformation of the
capsule 1 due to the pressure of liquid and the sealing with the device can
be reduced compared to a more central positioning above the cup-shaped base
body 2. The filter receiving 2c seat may be, for instance, a U-shaped
cavity of relatively low depth compared to the depth of the cup-shaped base
body 2. The seat 2c then has a bottom  20 wall and a sidewall matching at
least part of the bottom and sidewall of the filter unit 9, in particular,
of its larger portion. The filter unit 9 may not require any specific
connection with the filter receiving seat 2c but it is simply maintained in
place by the complementary shapes of the unit 9, e.g., by press-fitting, in
the seat 2c and the closure obtained by the foil member 5. For instance,
the seat 2c may comprise corrugations or 25recesses in its sidewall, e.g.,
near the cup-shaped base body 2, for receiving the filter unit 9 by
press-fitting (not shown). As illustrated in figure id, the filter unit 9
is sized so that its filtering surface is at most one third of the total
surface of the inlet face C. Furthermore, the largest portion of  30
filtering surface is axially offset relative to the circular section 2a of
the inlet face C, when the capsule 1 is viewed in projection view along the
longitudinal axial line A. By "largest portion", it is meant that at least
60%, preferably 85% of the filtering surface F is placed outside the
circular section 2a in the projection along direction A. The filtering
surface F is here considered as the total surface of the filter membrane
minus WO 2012/062842PCT/EP2011/069814 16 its pinched circumference. A
certain overlap of the surfaces of the circular section 2a and the bulge
section 2b may be considered as acceptable. A first problem solved is the
reduction of the base body 2 and the ability to better control the
deformation of the filter 9. Another problem solved is about the reduction
of the amount of material for  5 the filter membrane and consequently the
reduction of the manufacturing cost and the impact of the used capsule on
environment. Another advantage is the possibility to compress the capsule
1, in particular, the cup-shape base body 2 of the capsule 1 after emptying
for reducing the storage volume of the used capsules 1. For this, the side
wall 4 may include weakened lines oriented in such as way to promote
compression of 



10the cup in the axial direction A. In fig. lb, a top view of the capsule 1
along the longitudinal vertical axis A is shown. The contour of the inlet
face C viewed from above has an asymmetric shape, i.e. a shape that is not
symmetric in rotation around the longitudinal axis A. The asymmetric
15contour of the inlet face C is due to the bulge section 2b extending from
the circular section 2a. In figs. 2a - 2c an optically readable code 3 on
the side wall 4 of the capsule 1 is shown. The optically readable code 3 is
preferably a bar code, which comprises a byte  20 of n digits, which
correspond preferably to a serial number of the capsule 1 (e. g. from 0 to
9999). The optically readable code 3, however, can be any other code than a
bar code, which is readable by optical means. The optically readable code 3
on the capsule 1 is preferably a 1-D or 2-D barcode. Such a code is formed
by a plurality of bars, dots or squares of contrast in color, for example
dark bars on light background or vice  25 versa. The code could as well be
invisible to naked eyes but revealed under UV light. The optically readable
code 3 does not need to be a published standard, however a standard format
such as EAN 13, OPC-A, or interleaf 2 or 5 may be used. The optically
readable code 3 is preferably provided at a position, which, when  30
viewing the capsule from the inlet face C, i.e. from the top of the capsule
1 along the longitudinal axis A, is located opposite the bulge section 2b,
i.e. on the other side of the circular section 2a of the base body 2 than
the side, from which the bulge section 2 b extends. The bulge section 2b
thus unambiguously determines the position of the optically readable code 3
on the side wall 4 of the cup-shaped base body. Although the WO
2012/062842PCT/EP2011/069814 17 preferred position of the optically
readable code 3 in respect to the bulge section 2b is the above mentioned
opposite side, it can also be positioned at other predetermined positions
in respect to the bulge section 2b. For example, following the
circumferential direction of the cup-shaped base body 2 in either direction
until an angle of 90 is  5 reached can be chosen as the position for the
optically readable code 3. Any contour of the inlet face C, which is not
symmetric in rotation, will have a distinguishing anchor point, like the
bulge section 2a, in respect to which the position of the optically
readable code 3 can be fixed. The contour of the inlet face C with the
bulge section 2b serves as a positioning aid for the optically readable
code 3, when the capsule 1 is 



10 inserted into a beverage production machine 10, so that it is ensured
that the optically readable code 3 faces a certain direction inside the
beverage production machine 10, preferably to be read by optical means
fixed in the machine 10, as will be explained below. The bulge section 2b
of the inlet face C serves a double function for the capsules 1 described
above, since it can firstly be used to define the position of the  15
optically readable code 3, and secondly serves to hold a fluid inlet unit
and/or filter 9, which cleans the liquid inserted into the capsule 1 from
contamination. As can be seen in fig. 2a - 2c, the optical code 3 is
positioned on the sidewall 4 of the capsule 1 between the upper flange 6 of
the inlet face C and the bottom wall 7 of the  20 cup-shaped body. To the
upper flange 6, a foil member 5 can be sealed, as shown in fig. lc. The
foil member 5 is intended to be perforated, in order to insert liquid into
the capsule 1. The supplied liquid then flows through the capsule 1 and
exits from the one or more outlets 8 on the bottom 7 of the cup-shaped body
2. Since the optically readable code 3 is positioned on the side wall 4, it
is protected from any liquid, which  25 might sputter or spray, when
supplied to the capsule 1 through the inlet face C, i.e. the foil member 5,
or when output from the capsule 1 through one or more outlets 8.
Preferably, the cup-shaped body 2 of the capsule 1 is wider (in terms of
its radius around the longitudinal axis A) near the upper flange 6, than
near the bottom wall 7,  30 and wider in particular than at the position of
the optically readable code 3 on the side wall 4 of the cup-shaped base
body 2. Thus, liquid that might spray or sputter, when injected into the
capsule 1 through the inlet face C, is hindered from soiling the optically
readable code 3, because it is screened by the widened body 2 at the inlet
face 6. Therefore, the optically readable code 3 will allow for a better
performance of an WO 2012/062842PCT/EP2011/069814 18 automatic capsule
detection in the beverage production machine 10. Preferably, also the one
or more outlets 8 are smaller in terms of their radius or width, than the
radius of the cup-shaped base body 2 at its bottom 7. The same screening
effect, this time by means of the bottom 7, as described above for the
inlet face C occurs, and liquid that 5might spray or sputter from one or
more outlets 8, is prevented from hitting the optically readable code 3.
Fig. 3 shows a cross-section through a head portion of a beverage
production machine 10 according to the present invention (i.e. the upper
part of the machine without the 



10 base part of the machine 10, which typically comprises a drip tray or
support for the baby bottle or the like). The beverage production machine
10 comprises housing 11, into which a capsule holder 13 can be inserted.
The capsule holder 13 can be inserted preferably in a sliding arrangement.
The housing 11 is therefore equipped with guiding rails for guiding the
capsule holder 13 in a sliding relationship into the housing 11, and 15for
ensuring a defined position of the capsule holder 13 in the housing 11.
Further details regarding the capsule holder 13 will be provided below.
Attachable to the housing 11, as shown in the upper part of fig. 3, is a
reservoir 12, which holds liquid to be supplied to the capsule 1, in order
to prepare the nutritional  20 product. The liquid in the reservoir 12 can
be any liquid like water, soup, milk or the like. Also multiple, different
liquids could be held in sub-reservoirs or compartments in the reservoir
12. The reservoir 12 communicates with the housing 11 via a valve 18. The
valve 18 is preferably designed to automatically open when the reservoir 12
is attached to the housing 11, and is designed to automatically close, if
the reservoir 12 is  25 removed from the housing 11. The reservoir 12 is
constructed removable to the housing 11 to simplify its refilling or. The
beverage production machine 10 further comprises means to heat the liquid
in the reservoir 12, or to heat the liquid from the reservoir 12 in a
separate chamber. The machine provides preferably liquid temperatures in a
range of 23C to 40C, however also other ranges for other purposes 30can be
envisaged. Inside the housing is arranged a liquid injection assembly,
which comprises an injection plate 14a, a liquid needle 14b and optionally
a gas needle 14c. The injection plate 14a is adapted to be either in an
open position or in a closed position. The liquid  WO
2012/062842PCT/EP2011/069814 19 needle 14b follows the movement of the
injection plate 14a. When the injection plate 14a is closed, when the
beverage production machine 10 is operated to produce a nutritional
product, the liquid needle 14b is pushed through an opening 22 of the
housing 11 and penetrates the capsule 1 held in the capsule holder 13 from
above, i.e.  5 perforates the wall member 5, which is preferably a foil
member sealed to the upper flange 6 of the capsule 1 in a liquid tight
manner. Then, liquid from the reservoir 12 can then be injected through the
liquid needle 14b into the inlet face C of the capsule 1. The capsule 1 is
preferably positioned inside the beverage production machine 10 so that the
liquid needle 14b injects liquid in the area, for example the bulge section
2b of 



10 the inlet face C as explained above, where the filter 9 or other fluid
inlet unit is positioned. Thus, the injected liquid will be automatically
freed from any contamination. When the injection plate 14a is closed, a
liquid tight enclosure is further obtained between the housing 11 and the
capsule 1, since the liquid plate 14a presses liquid tight onto the upper
flange 6 of the capsule 1. Therefore, liquid is  15 prevented from
circulating down on the outside surface of the capsule 1 to the location of
the optically readable code 3, which is below the upper flange 6. All
liquid that is injected by the liquid needle 14b flows through the capsule
1, no leakage occurs. Thus, the optically readable code 3 is protected from
being soiled during operation of the production beverage device 10. 20 When
the injection plate 14a is opened, the liquid needle 14b is retracted
through the opening 22 following the movement of the injection plate 14a.
Any residual liquid which might drip from the liquid needle 14b is
collected and drained through drain channels 20 (see fig. 5) provided on
the capsule holder 13. The drain channels 20 serve  25 to guide the liquid
off the device. Therefore, liquid contamination of housing 11 can be
reduced. The injection plate 14a can be opened and closed automatically, by
any suitable mechanism, either mechanically or electrically. The beverage
production machine 10 optionally comprises one or more pumps to feed the
liquid from the reservoir 12 or from a heating chamber to the liquid
injection assembly. 30 A code reader 24 is placed in the frame 16 of the
beverage production machine 10, the frame 16 being outside the housing 11.
The frame 16 is basically the part of the beverage production machine 10,
which connects the head portion and the (not shown)  WO
2012/062842PCT/EP2011/069814 20 base part. In fig. 3 the frame 16 is
oriented substantially vertical, however, the code reader 24 is provided on
a slanted part of the frame 16. The code reader 24 comprises one or more
light emitting diodes, LEDs, to illuminate  5 the optically readable code 3
of the capsule 1, which is held in the capsule holder 13. To allow the
emitted light to enter the housing 11, into which the capsule holder 13
with the capsule 1 can slide, the housing 11 comprises a window 15. The
window 15 prevents the code reader 24 from being contaminated by liquids
seeping out from the housing 11, where the liquid injection assembly 14a,
14b is located. However, also the 10 window 15 should not be contaminated
with any liquids or vapor, since otherwise the light emitted from the
light-emitting diodes of the code reader 24 cannot completely pass cleanly
through to the housing 11, where the capsule 1 with the optically readable
code 3 is located. Therefore, the above mentioned protection features are
implemented. One feature is that drain channels 20 in the capsule holder 13
drain away residual 



15 liquid dripping from the liquid needle 14b, when the injection plate 14a
is opened after an operation of the beverage production machine 10.The
other is that when the injection plate 14a is closed, a liquid tight
closure between the housing 11 and the capsule 1 is provided, preventing
liquid to circle around the outer surface of the capsule 1 to the lower
part of the housing 11, where the window 15 is situated.  20 Additionally
the walls of the capsule holder 13 will be interposed between the liquid
injection plate 14a and the window 15. Thus, it is virtually impossible for
liquid to drip or spurt onto the window 15, when the injection plate 14a is
closed. The window 15 is positioned in the propagation direction of the
light emitted from the  25 one or more LEDs of the code reader 24. The
window is preferably made of plastic or glass. However, any other material
can be chosen, as long as the material is completely transparent for the
emitted light. The code reader 24 further comprises a focusing lens, which
can focus the emitted light onto the optically readable code 3 on the
capsule 1. Thus, an image of the optically readable code can be acquired. A
charge coupled  30 device, CCD, in the code reader 24 transforms the
acquired image into an electrical signal. The control unit of the beverage
production machine 10 can analyze the electrical signal, and can interpret
the optically readable code 3. Further, a memory unit is provided in the
beverage production machine 10, which can memorize the analysis result,
i.e. can memorize the last optically readable code 3 read by the code WO
2012/062842PCT/EP2011/069814 21 reader 24. Preferably, the memory unit is
at least large enough to memorize the last 20 read codes 3. The control
unit is further able to deactivate the beverage production machine 10, if a
read optically readable code 3 on a capsule 1 corresponds to one of the
stored optical codes 3 in the memory unit. The control unit is able to
perform an  5 algorithm that compares the interpreted analysis result for
the optically readable codes 3 with the stored results in the memory unit.
As an alternative to deactivate the beverage production machine 10, the
control unit can issue a warning signal to the user. Thereby, accidental
multiple usage of a single capsule 1 is prevented, but a reheating of the
liquid for the next preparation step of a nutritional product the liquid
10can also be prevented, since the machine 10 stays turned on. The control
unit is further able to set the correct preparation parameters based on the
optically readable code 3, which the code reader 24 reads from the capsule.
Preparation parameters can comprise the correct amount of necessary
supplied liquid and/or liquid  15 temperature which can differ for
different nutritional products. It is also conceivable that the reservoir
12 holds multiple liquids in multiple sub-reservoirs or compartments, and
that the control unit is able to decide, based on the read code 3, which
liquid is the one to be used for a given capsule 1. Finally, the flow rate
or the pressure, which is applied to the liquid, could be varied for
different capsules 1, in order to achieve the  20 best possible results.
The one or more LEDs, the charged coupled device, the control unit and the
memory unit are supplied with power over support circuitry, which is
included in the frame 16 of the beverage production machine 10. The window
15 is arranged in the housing 11 so that the normal direction of the 



25 window plane 15 is not parallel to the injection direction of the liquid
from the liquid needle 14b, and to the direction of the liquid flowing
through the capsule 1, which is preferably along the longitudinal axis A of
the capsule 1. The angle between said normal direction of the window plane
15 and the flow direction of the liquid supplied by the liquid needle 14b
preferably is chosen from a range of 20 to 70, and more  30 preferably
between 40 and 50. The window 15 is then also oriented so that its plane
takes an angle B relative to the bottom plane 7 of the cup-shaped body 2 of
the capsule 1, which is preferably in a range of 110 and 160, more
preferably 130 to 140 (as shown in Fig. 4b). By means of the
above-described arrangement, the risk for liquid soiling the window 15 can
be reduced. Thus, the reliability of the code reader 24 in the WO
2012/062842PCT/EP2011/069814 22 beverage production machine 10 can be
increased, and the machine, in particular the window 15, is made easier to
clean. In respect to the window 15, the code reader 24 has to be aligned in
a way that the light  5 emitted from the LEDs of the code reader 24
impinges the window 15 frontally. That means the angle of the propagation
direction of the emitted light and the window plane 15 should be
perpendicular, so that reflections of the light on the window 15 are
avoided. Reflections could keep the light form properly illuminating the
optically readable code 3 on the capsule 1, and could falsify the reading.
To this end, the code  10 reader 24 is provided, as explained above, on a
slanted part of the frame 16. The angle, in which the part is oriented,
corresponds to the angle of the window 15 in respect to the fluid flow
direction. Alternatively, mirrors could be used to reflect the light so
that it properly impinges on the window 15. Additionally movable mirrors,
e.g. movable from the outside by the user, can be provided, in order to
compensate for any  15 misalignment of the light beams, which could occur
with time. The adjustment could also be performed automatically by the
control unit, for example, if the control unit determines that optically
readable codes 3 could not be read properly for a consecutive number of
times above a predetermined threshold value. A warning signal could in this
case be issued to the user, and/or the beverage production machine 10 could
be 20deactivated. The code reader 24 in the beverage production machine can
also be positioned otherwise, for example not in the head portion of the
machine 10, so that the light emitted by the light emitting diodes cannot
directly hit onto the window 15. For  25 example, the code reader 24 could
be positioned in the base part of the machine, even further away from the
liquid injection assembly, and optical communication to the window 15 can
be achieved by means of mirrors and/or lenses provided inside the beverage
production machine 10. 30Preferably, the window 15 is positioned in the
housing 11, so that the one or more outlets 8 of the capsule 1 are below
the window 15, i.e. downstream of the window 15 in respect to the liquid
flowing through the capsule 1. Therefore, liquid that might spray or spurt
from the one or more outlets 8 of the capsule 1 is prevented from hitting
the window 15, where it would block the light emitted from the one or more
LEDs of 



WO 2012/062842PCT/EP2011/069814 23 the code reader 24, and would reduce the
reliability of the determination of the capsule 1. Naturally, the capsule 1
has to be prepositioned in the beverage production machine 10  5 in such a
way that the optically readable code 3 on the capsule 1 faces the window
15, so that the code reader 24 can properly illuminate the optically
readable code 3 with the emitted light from the LEDs. Since the window 15
and the code reader 24 are at a fixed position in the beverage production
machine 10, it has to be ensured that the capsule 1 is always inserted in a
way that the optically readable code 3 comes to be at a  10 position in
front of the window 15. This problem is solved by the present invention,
since the capsule 1 can only be inserted into the capsule holder 13 in a
specific (single) orientation, since the contour of the inlet face C is not
symmetric in rotation a described above. As shown in fig. 5, the capsule
holder 13 is designed with a seat 21 with an upper wall and a sidewall,
which matches the non-symmetric contour of at  15 least the inlet face C,
so as to guarantee that the capsule 1 is placed correctly into the capsule
holder 13. The asymmetric contour of the inlet face C of the capsule 1 thus
serves as a positioning aid, and thus the optically readable code 3 will
automatically be positioned correctly in the beverage production machine
10. 20The capsule holder 13 is shown in more detail in figs. 4a, 4b and fig
5, respectively. In fig. 4b the capsule holder 13 is shown at its position
in the housing 11 of the beverage production machine 10. Also the capsule 1
with the rotational non-symmetric contour of the inlet face C is
illustrated, as being placed into the capsule holder 13. It can be seen
that the capsule 1 is fitted in such a way into the capsule holder 13, and
the  25 capsule holder 13 is fitted in such a way into the housing 11, that
the injection plate 14a, the liquid needle 14b, and optionally the gas
needle 14c come to be located above the inlet face C of the capsule, which
can be covered by the foil member 5. In particular the liquid needle 14b is
positioned above the circular section 2b, into which the filter 9 can be
implemented. Further, the optically readable code 3 on the capsule 1  30 is
positioned to be in front of the window 15 of the housing 11. Due to this
arrangement it is impossible for the user to position the capsule 1
incorrectly in the beverage production machine 10. The code reader 24 will
always be able to illuminate and consequently to read the optically
readable code 3 on the capsule 1, and the control unit will be able to
determine the type of the capsule 1 and thus set the appropriate WO
2012/062842PCT/EP2011/069814 24 parameters for the preparation of the
nutritional product, or to switch-off the beverage production machine 10
and/or issue a warning signal. Fig. 5 shows the capsule holder 13 in the
beverage production machine 10 without an  5 inserted capsule 1. The
capsule holder 13 comprises an aperture 19, which is aligned with the
window 15 of the housing 11, when the capsule holder 13 is inserted into
the housing 11 of the machine 10. This is to provide an unhindered
illumination of the optically readable code 3, if a capsule 1 is inserted
into the capsule holder 13, wherein the optically readable code 3 is
naturally aligned with the aperture 19. Since a 



10 transparent glass or plastic window 15 or wall is already provided in
the housing 11, the aperture 19 does not necessarily have to be covered
with a second transparent window or wall. Thus, fewer parts have to be
cleaned. However, it is of course also possible to insert a second window
or a transparent wall over the aperture 19, if additional protection for
the optically readable code 3 on the capsule 1 is desired. 15 The capsule
holder 13 may further comprise magnets for detecting the reference position
of the capsule holder 13 in the housing 11, to ensure that its positioning
inside the machine 10 is correct and precise. Alternatively, or in
addition, optical detection of a correct insertion of the capsule holder 13
into the housing 11 can be implemented.  20 The control unit can operate
both the magnetic detection and the optical detection, and can determine,
whether the capsule holder 13 is inserted correctly into the housing 11.
Only in a case where the capsule holder 13 is positioned precisely, the
preparation of a nutritional product will be allowed. For example, the
control unit could prevent the objection plate 14a from being opened, if it
determines that the capsule holder 13 is 25positioned correctly inside the
beverage production machine. The capsule holder 13 can further be designed
in a way allowing the user to remove it from the housing 11 with a one hand
operation. Therefore, the capsule holder 14 can be retracted in a sliding
manner from the housing 11, and can be placed into a stable  30
intermediate position. In this intermediate position, the capsule holder 13
is still attached to the housing 11, although it is retracted out from the
housing 11 far enough that a capsule 1 can be placed into the capsule
holder 13. To define the intermediate position, means for stopping the
capsule holder 13 are provided. The capsule holder 13 can of course be
pulled out even further from the housing 11, in order to be completely WO
2012/062842PCT/EP2011/069814 25 removed from the beverage production
machine 10. The means for the intermediate positioning could be realized by
a pair of ball plungers in the guiding rails of the housing 11. The ball
plungers could cooperate with means on the capsule holder 13, such as a
pair of protrusions or recesses in lateral edges of the capsule holder 13.
When  5 the capsule holder 13 is moved to the intermediate position, the
ball plungers engage with these protrusions or recesses, and are adapted to
stably stop the capsule holder 13. Further pulling on the capsule holder 14
will be resisted by a counter-force created by the ball plungers, but can
be overcome when a sufficient pulling force is applied to the capsule
holder 13. 10 A user interface 17 can be provided, for example, on the
front of the beverage production machine 10, and can be adapted to be
operated by a user, in order to activate the machine 10 and/or to adjust
the temperature and/or set preparation parameters. For example, the
adjustment of the temperature can be obtained by a touch  15 screen or a
rotary knob at the user interface. The temperature of the liquid in the
beverage production machine is preferably adjustable in a range of about
23C to 40C. The temperature can be adjusted either on an incremental basis
or can be adjusted continuously. Preferably, the start function of the
machine 10 is obtained by a press button or by a touch screen. A function
to set the above-mentioned preparation 



20 parameters manually could be provided. This can be especially useful, if
the code reader 24 does not work properly, for example due to liquid
contaminating the optically readable code 3 on the capsule 1 or the window
15, despite all the protection features of the present invention. 25In
summary, the principal mode of the present invention presents a capsule 1
having an inlet face C, which is formed by a circular section 2a and a
bulge section 2b extending from the circular section 2a giving the inlet
face C a not symmetric in rotation. The capsule 1 further has an optically
readable code 3 on a side wall 4of a cup-shaped body of the capsule 1
opposite the bulge section 2b. The present invention further presents a  30
beverage production machine with a capsule holder 13 for holding a capsule
1 in such a way in the beverage production machine 10, that the optically
readable code can be read by a code reader 24. Liquid can be supplied to
the capsule to produce a nutritional product. The present invention
provides means to prevent the optically readable code 3 and the code reader
24, respectively, from being contaminated with liquid, vapor, dirt WO
2012/062842PCT/EP2011/069814 26 or the like. An automatic detection of the
capsule type, and a corresponding automatic setting of preparation
parameters by the beverage production machine 1 becomes possible, and is
more reliable than state of the art solutions. 5Figs. 6 to 8 illustrate a
second possible mode of the present invention. The invention relates to a
removable insert 100 used for rinsing and/or descaling the beverage
production machine. The insert comprises a body 110. The body comprises a
fluid supply side 120, a bottom or fluid delivery side 130, a frontal
sidewall 140 ( also identified by arrow F) opposite to a rear side 150
(also identified by arrow R). The  10 fluid supply side 120 presents on
contour that is not symmetrical in rotation and presents a bulge section
160 extending from a main, at least partially circular, section 170. The
fluid supply side 120 comprises in its bulge section 160, a liquid inlet
180. The liquid inlet communicates with a liquid outlet 190 positioned on
the fluid supply side 130 through a passage. The passage may, for instance
be formed of two deviation  15 channels 101, 102. The two deviation
channels bypass a gas inlet area intended for being positioned adjacent the
gas inlet of the device and demarcated by a separation structure 200. When
the insert is engaged by the liquid injection assembly of the beverage
production machine, the open upper part of the passage or channels is
closed thereby forcing injected liquid to flow transversally towards and
then through the 20liquid outlet 190. According to an important aspect of
the invention, the frontal side of the insert has an optical readable code
such as a barcode 125. The optical readable code can be printed or engraved
on the wall or be supported on a label adhesively connected to the frontal
wall 140. As apparent, the code is away from the liquid inlet 180 a
sufficient distance  25 that reduces the risk of the code interacting with
fluid, e.g, liquid and/or gas. Furthermore, the code is placed in a
different plane, which is substantially transversal to the plane of
extension of the fluid supply wall thereby further protecting the code from
fluid interaction. Furthermore, the insert has preferably a hollow frame
structure as illustrated to further enable any residual liquid to drain
before reaching the frontal  30 wall. The code may bear data or information
which is relevant to the use of the insert and/or relevant to use of other
inserts such as capsules. Fig. 8 further shows that the insert has a
complementary outer shape enabling it to fit into the seat 21 of the
capsule holder 13 with the bulge section 160 fitting into a bulge section
210 of seat 21. In a manner similar to the coded capsule as previously 



WO 2012/062842PCT/EP2011/069814 27 described, in engagement of the insert
into the seat, the optical code of front sidewall of the insert comes in
alignment with a window 19 of the capsule holder to enable the code to be
readable from the reader of the device when the capsule holder is placed in
the housing of the machine. 5Figs. 9 illustrates a third embodiment of the
invention, in which the capsule holder 330 comprises the optical readable
code thereon. The capsule holder comprises a seat 21 for receiving a
capsule and guiding means such as side rails 301, 302 The seat comprises a
rear sidewall and a frontal sidewall 140 forming a tubular portion, for
instance (but not necessarily continuous as illustrated). An optical
readable code 125 10such as a barcode is applied on the frontal sidewall
140. The guiding means extend substantially transversal to the front and
rear sidewalls. As previously described, the seat 21 has a bulge section in
its rear area designed for receiving a bulge section of the capsule; such
section being dedicated to form the fluid area of the capsule in the
machine. As a result, the code 125 is away a sufficient distance from the
bulge section  15 121 that makes the risk the code interacting with fluid,
e.g., liquid and/or gas very low. Furthermore, the code is placed in a
different plane, which is substantially transversal to the plane of the
seat further protecting the code from fluid interaction.  WO
2012/062842PCT/EP2011/069814 28 NESTEC S.A. P40388/EP 5Claims  1. A capsule
(1) for containing nutritional ingredients and designed for insertion in a
beverage production machine (10), the capsule (1) comprising 



a cup-shaped base body (2) having a bottom (7), a side wall (4) and an
inlet 10face (C) ,       wherein the inlet face (C) of the cup-shaped base
body (2) presents a contour, which is not symmetric in rotation, and
presents a bulge section (2b) extending from an essentially circular
section (2a),          wherein an optically readable code (3) is provided
on the side wall (4) at a 15position which, when viewing the capsule (1)
from the inlet face (C), is located opposite the bulge section (2b).  2.
Capsule (1) according to claim 1, wherein            the cup-shaped base
body comprises an upper flange (6) delimiting the non- 20symmetric contour
of the inlet face (C) including the bulge section (2b).  3. Capsule (1)
according to any one of claims 1 to 2, wherein          a wall member (5)
is sealed onto the upper flange, the wall member (5) being preferably a
foil member intended for being perforated or removed, in order to allow
25liquid supply into the capsule (1).  4. Capsule (1) according to any one
of claims 1 to 3, wherein the bottom (7) of the cup-shaped base body (2) is
provided with one or more outlets (8). 30 5. Capsule (1) according to any
one of claims 1 to 4, further comprising a fluid inlet unit positioned in a
seat (2c) of the body (2) below the bulge section (2b) of the inlet face
(C). 



WO 2012/062842PCT/EP2011/069814 29 6. Capsule (1) according to any one of
claims 1 to 5, further comprising a filter (9) adapted for removing
contaminants contained in the supplied liquid. 7. Beverage production
machine (10) for the preparation of a nutritional product 5comprising, a
housing (11); a reservoir (12) for holding a liquid,       a capsule holder
(13) removably insertable in the housing (11) for holding a capsule (1)
containing nutritional ingredients; 10a liquid injection assembly (14a,
14b) provided in the housing (11) for supplying liquid held in the
reservoir (12) to a capsule (1) held in the capsule holder (13); and,
an optical code reading assembly (15, 24) of the beverage production
machine (10) for reading an optically readable code (3), wherein the
capsule holder (13) is 15interposed, when inserted in the housing, between
the liquid injection assembly (14a, 14b) and the code reading assembly. 8.
Beverage production machine (10) according to claim 7, wherein the optical
code reading assembly comprises a code reader (24) 



20 provided on a frame (16) of the beverage production machine (10) for
reading an optically readable code (3), wherein the frame (16) is located
outside of the housing (11). 9. Beverage production machine (10) according
to claim 8, wherein 25the housing (11) comprises a window (15) positioned
between the inserted capsule holder (13) and the code reader (24), and
the window (15) is preferably made of plastic or glass, which is
transparent to light emitted from the code reader (24). 3010.Beverage
production machine (10) according to claim 9,       wherein the capsule
holder (13) comprises an aperture (19) for uncovering an optically readable
code (3) of the capsule; said aperture (19) being aligned with the window
(15) in the housing (11).  WO 2012/062842PCT/EP2011/069814 30  11. Beverage
production machine (10) according to claims 7 to 10, wherein the liquid
injection assembly (14a, 14b) comprises       an injection plate (14a)
adapted to open and close an opening (22) of the housing (11) to the
capsule (1), and 5a liquid needle (14b) adapted to be extended through said
opening (22) and to inject liquid into a capsule (1).  12. Beverage
production machine (10) according to any one of claims 9 to 11, wherein
10the window (15) is oriented along a plane which forms an angle (B), which
is 



preferably in a range of 1100 and 160, more preferably 130 to 140 relative
to the bottom plane of the capsule in the inserted capsule holder.  13.
Beverage production machine (10) for the preparation of a nutritional
product 15from capsules containing nutritional ingredients comprising: a
housing (11); a reservoir (12) for holding a liquid, the reservoir (12);
a capsule holder (13) removably insertable in the housing (11) for holding
a capsule (1) containing nutritional ingredients; 20a liquid injection
assembly (14a, 14b) provided in the housing (11) for supplying liquid held
in the reservoir (12) to a capsule (1) held in the capsule holder (13) , an
optical code reading assembly comprising:           a code reader (24) for
reading an optically readable code (3) on each capsule 25(1) placed in the
capsule holder when the capsule holder (13) is inserted in the housing
(11), a control unit including a memory for memorizing the last optically
readable codes (3) read by the code reader (24), such as the last 10 or 20
optically readable codes (3); 30wherein the control unit is adapted to
deactivate the beverage production machine (10) and/or to provide a warning
signal to the user of the beverage production machine (10), in case that an
optically readable code (3) read by the code reader (24) corresponds to one
of the last memorized optical codes (13), and the control unit is adapted
to set at least one preparation parameter, for the nutritional product,
such as 



WO 2012/062842PCT/EP2011/069814 31 the volume of supplied liquid in the
capsule (1), according to the optically readable code (3) of the capsule
(3) read by the code reader (24) in case the optically readable code (3)
does not correspond to the one of the last memorized optically readable
codes (13). 5  14. System comprising a beverage production machine (10)
according to one of the claims 9 to 12 and a capsule (1) according to one
of the claims 1 to 6, wherein       the capsule (1) in the capsule holder
(13), and the capsule holder (13) in the beverage production machine (10)
are positioned such that the optically readable code 10(3) faces the window
(15) of the housing (11).  15. System according to claim 14, wherein the
optically readable code is a barcode, preferably comprising at least one
byte of "n" digits corresponding to a serial number of the capsule and
other bytes of one or more digits used for identifying the type of
15capsules for setting parameter(s).  16. A removable insert (100) which
comprises a body (110) having a bottom or fluid delivery side (130), a top
or fluid supply side (110) and a frontal sidewall (140) opposite a rear
side (150), wherein the fluid supply side presents a contour which is not
20 symmetrical in rotation and presents a bulge section (160) extending
from said main section, wherein an optical code (125) is provided on the
frontal sidewall at a position which, when viewing the insert from fluid
supply side is located opposite the bulge section (160). 2517. Insert
according to claim 16, wherein the optical code (125) is placed on the
frontal sidewall (140). 18. A removable capsule holder (330) comprising: a
seat (21) for receiving a capsule having a frontal sidewall (140), 



30guiding means (301, 302) for slidably guiding the capsule holder in a
housing of the beverage production machine; said seat (21) comprising a
main capsule support section and a smaller bulge capsule support section
(210) extending from the main capsule support section and opposite the
frontal sidewall (140);  WO 2012/062842PCT/EP2011/069814 32 wherein an
optical readable code (125) is provided on the frontal sidewall (140) of
the seat at a position which, when viewing the capsule holder from the top,
is located opposite the bulge capsule support section (210). 519. Capsule
holder according to claim 18, wherein the guiding means are two side rails
(301, 302) placed on each lateral side of the capsule holder between the
frontal sidewall (140) and the rear sidewall. 


