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(54) Title: METHOD OF MANUFACTURING AN OPTICAL LENS

(57) Abstract: Method of manufacturing an optical lens Method of manufacturing an optical lens,

‘ S1 ‘ the method comprising: « a lens member providing step (S1) during which a lens member compris -
ing a first surface and a first reference system identified by first markings on the first surface is
l' provided, ¢ a surface data providing step (S2) during which surtace data corresponding to a second
‘ S2 ‘ surface and the position of the second surface relative to the first surface of the optical lens are
provided, ¢ a blocking and machining step during which the lens member is blocked and the second
1' surface is machined, ¢ a second markings determining an providing step (S4) during which second
‘ S3 ‘ markings identifying a second reference system of the second surface are determined and provided
according at least to optical data representing the refractive properties of the optical lens and to ob-
l servation data representing observation conditions in which the first and second markings are to be
‘ S4 ‘ observed.
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METHOD OF MANUFACTURING AN OPTICAL LENS

The invention relates to a method of manufacturing an optical lens and a
method for controlling a lens manufacturing method.

The discussion of the background of the invention herein is included to
explain the context of the invention. This is not to be taken as an admission that any
of the material referred to was published, known or part of the common general
knowledge at the priority date of any of the claims.

An optical lens is typically made of plastic material and generally has two
opposing surfaces which co-operate with one another to provide a required refractive
property, generally corresponding to the wearer’s prescription. When the positioning
or shape of one of these surfaces with respect to the other is inaccurate, the required
refractive property may not be respected.

Manufacturing of an optical lens to the required refractive property
typically includes machining the surface of a semi-finished lens or lens blank.
Typically, a semi-finished lens has a finished surface, for example the front surface
and an unfinished surface, for example the back surface. By machining the back
surface of the lens to remove material, the required shape and positioning of the back
surface with respect to the front surface for the desired corrective prescription can be
generated.

During manufacturing of the lens it is important that the semi-finished
lens is securely maintained in an accurate position on a blocker during the various
manufacturing operations in order to prevent the generation of optical errors.

Conventionally, a semi-finished lens is provided with engraved markings
on the finished surface. The engraved markings define a reference system of the
design of the finished surface of the lens.

For some optical designs, for example when both surfaces have
asymmetrical designs, controlling accurately the relative position of the optical
surfaces is very important so as to guarantee the desired optical function.

When after having manufactured an optical lens, a skilled person wishes
to check the relative positions of the optical surfaces of the manufactured optical
lens; he needs to realize a full optical function measurement or a 3D surfaces

measurement of the optical lens. These methods are very time consuming and costly.
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Therefore, there is a need for a method of manufacturing an optical lens
that allows an easy check of the relative position of the optical surfaces of the
manufactured optical lens.

To this end, the invention proposes a method of manufacturing an optical
lens, the method comprising:

e a lens member providing step during which a lens member comprising a first
surface and a first reference system of the first surface is provided, the first
reference system being identified by first markings on the first surface,

e a surface data providing step during which surface data corresponding to a
second surface and the position of the second surface relative to the first
surface of the optical lens to be manufactured are provided,

e a lens member blocking step during which the lens member is blocked in a
machining position,

e a machining step during which the second surface of the optical lens is
machined according to the surface data,

e a seccond markings determining step during which second markings
identifying a second reference system of the second surface are determined
according at least to optical data representing the refractive properties of the
optical lens and to observation data representing observation conditions in
which the first and second markings are to be observed, and

e a second markings providing step during which the second markings are

provided on the second surface of the optical lens.

Advantageously, the second markings being determined according to the
refractive properties of the optical lens and the observation condition, checking the
accuracy of the relative position of the first and second surfaces in the observation
condition may be rendered straight forward.

According to further embodiments which can be considered alone or in
combination:

- the method further comprises:
e a reference system determining step during which the first and second

reference systems are determined by determining the positions of the first and
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second markings in the observation conditions corresponding to the
observation data, and
e a comparison step during which the positions of the first and second reference
systems are compared so as to determine the positioning error between the
first and second surfaces; and/or
- the method further comprises a sorting step during which the manufactured optical
lens is accepted if the positioning error between the first and second surfaces is
smaller than or equal to a threshold value and is set aside if the positioning error
between the first and second surfaces is greater than said threshold value; and/or
- during the determining step the positions on the first and second markings are
measured using a measuring optical device and the observation data represents at
least the position of the optical lens relative to the measuring optical device; and/or
- during the determining step, the relative position between the first and second
markings is determined in the observation conditions by an operator; and/or
- during the second marking determining step the second markings are determined so
as to appear at the same position as the first markings in the observation conditions
when the second surface is correctly positioned relatively to the first surface; and/or
- during the second marking determining step the second markings are determined so
as to take into account a positioning error tolerance; and/or
- the optical data represent at least the design of the first and second surfaces and the
relative position of the second surface relative to the first surface; and/or
- during the second markings providing step the optical lens is blocked in the same
position as during the machining step; and/or
- the first and/or second markings are temporary markings; and/or
- the optical data represent at least the prescription of the wearer for which the optical

lens is manufactured.

The invention also relates to a method for controlling a lens manufacturing
method comprising:

e an optical lens manufacturing step during which an optical lens is

manufactured according to a manufacturing method according to the

invention using a manufacturing device,
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e a positioning error determining step during which the positioning error of the
first and second surfaces of the optical lens is determined,

e arecording step during which the positioning error is recorded,

wherein, the method further comprises repeating regularly optical lens
manufacturing, positioning error determining and recording steps and checking
the evolution of the positioning error over time, and

the evolution of at least one parameter of the manufacturing device used during
the lens manufacturing process is checked over time and the evolution over time
of the positioning error of the first and second surfaces of the optical lens is
related with the evolution over time of the at least one parameter of the

manufacturing device.

The invention further relates to a method for controlling a lens manufacturing

method comprising:

e a master lens manufacturing step during which a master lens is manufactured
according to a manufacturing method as claimed in any of claims 1 to 10
using a manufacturing device,

e a positioning error determining step during which the positioning error of the
first and second surfaces of the master lens is determined,

e arecording step during which the positioning error is recorded,

wherein, the method further comprises repeating regularly master lens

manufacturing, positioning error determining and recording steps and checking

the evolution of the positioning error over time, and

the evolution of at least one parameter of the manufacturing device used during the
lens manufacturing process is checked over time and the evolution over time of the
positioning error of the first and second surfaces of the master lens is related with the
evolution over time of the at least one parameter of the manufacturing device.

According to a further aspect, the invention relates to a computer program
product comprising one or more stored sequences of instructions that are accessible
to a processor and which, when executed by the processor, causes the processor to

carry out the steps of the method according to the invention.
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The invention further relates to a computer readable medium carrying one or
more sequences of instructions of the computer program product according to the
invention.

Furthermore, the invention relates to a program which makes a computer
execute the method of the invention.

The invention also relates to a computer-readable storage medium having a
program recorded thereon; where the program makes the computer execute the
method of the invention.

The invention further relates to a device comprising a processor adapted to
store one or more sequence of instructions and to carry out at least one of the steps of
the method according to the invention.

Unless specifically stated otherwise, as apparent from the following
discussions, it is appreciated that throughout the specification discussions utilizing
terms such as "computing”, "calculating”, "generating”, or the like, refer to the action
and/or processes of a computer or computing system, or similar electronic computing
device, that manipulate and/or transform data represented as physical, such as
electronic, quantities within the computing system's registers and/or memories into
other data similarly represented as physical quantities within the computing system's
memories, registers or other such information storage, transmission or display
devices.

Embodiments of the present invention may include apparatuses for performing the
operations herein. This apparatus may be specially constructed for the desired
purposes, or it may comprise a general purpose computer or Digital Signal Processor
("DSP") selectively activated or reconfigured by a computer program stored in the
computer. Such a computer program may be stored in a computer readable storage
medium, such as, but is not limited to, any type of disk including floppy disks,
optical disks, CD-ROMs, magnetic-optical disks, read-only memories (ROMs),
random access memories (RAMs) electrically programmable read-only memories
(EPROMSs), clectrically erasable and programmable read only memories
(EEPROMSs), magnetic or optical cards, or any other type of media suitable for
storing electronic instructions, and capable of being coupled to a computer system

bus.
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The processes and displays presented herein are not inherently related to
any particular computer or other apparatus. Various general purpose systems may be
used with programs in accordance with the teachings herein, or it may prove
convenient to construct a more specialized apparatus to perform the desired method.
The desired structure for a variety of these systems will appear from the description
below. In addition, embodiments of the present invention are not described with
reference to any particular programming language. It will be appreciated that a
variety of programming languages may be used to implement the teachings of the
inventions as described herein.

Non limiting embodiments of the invention will now be described with
reference to the accompanying drawings in which:

o figures 1 is flowchart representing the steps of a method according to

an embodiment of the invention,

o figure 2A is schematic view of an optical lens member to be
manufactured according to embodiments of the invention,

o figure 2B is a planar view of a preformed surface of a semi-finished
lens member to be machined according to embodiments of the
invention,

o figure 3 is a schematic representation of a lens member and blocking
device, and

o figure 4A to 4C are schematic representation of optical lenses
manufactured according to the invention.

Elements in the figures are illustrated for simplicity and clarity and have
not necessarily been drawn to scale. For example, the dimensions of some of the
elements in the figure may be exaggerated relative to other elements to help improve
the understanding of the embodiments of the present invention.

In the sense of the invention, a “Design” is a widely used wording known
from the man skilled in the art to designate the set of parameters allowing defining an
optical function of a generic optical system; each ophthalmic lens manufacturer has
its own designs, particularly for aspherical lens and for progressive lens. As for an
example, a progressive lens “design” results of an optimization of the progressive

surface so as to restore a presbyope’s ability to see clearly at all distances but also to
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optimally respect all physiological visual functions such as foveal vision, extra-
foveal vision, binocular vision and to minimize unwanted astigmatisms.

In the sense of the invention "manufacturing parameters” are the setting
parameters of the different manufacturing devices involved in the manufacturing
method. In the sense of the invention "method parameter" includes any measurable
parameters on the manufacturing devices used for the manufacturing of the lens.

According to an embodiment of the invention illustrated on figure 1, the
method of manufacturing an optical lens according to the invention comprises at
least:

e alens member providing step S1,

e asurface data providing step S2,

e a lens member blocking step S3,

e a machining step S4,

e a second markings determining step S5, and

e a second markings providing step S6.

During the lens member providing step S1, a lens member as represented
on figure 2A is provided.

As represented on figure 2A the lens member 10 has a first surface with a
first design, for example a preformed front surface 11. In use of the resulting finished
optical lens, the preformed front surface 11 is disposed nearest the object being
viewed and a second surface 12 to be modified by the manufacturing process to
provide for example the back surface 13 of the finished optical lens, represented by
the dotted line. Second surface 12 is machined by a machining tool so that the back
surface 13 is orientated with respect to and distanced from the front surface 11,
according to the required optical prescription.

While in this embodiment of the invention, the first surface is the front
surface of the lens member and the second surface is the back surface, it will be
understood, that in alternative embodiments of the invention the first surface may be
the back surface of the semi-finished lens member and the second surface may be the
front surface.

Furthermore, while in this embodiment of the invention, the back surface of

the optical lens is formed by the machining process, it will be understood, that in
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alternative embodiments of the invention both or either surfaces of the lens may be
formed by the machining process.

Moreover, although the surface 13 to be manufactured is represented in
Figure 2A as concave, it will be appreciated that this surface 13 could equally well
be convex or any other curved surface.

With reference to Figure 2B, first markings 111 are provided on the first
surface 11 of lens member 10 as reference features for defining a first reference
system for positioning of the first design of the first surface 11.

According to an embodiment of the invention, the markings 111 may be
engraved marking have a depth of a few micrometers so as to limit the risk of
disturbing the wearer of the resulting finished optical lens.

According to an alternative embodiment of the invention, the markings 11
may be temporary markings that may be remove before providing the manufactured
optical lens to the wearer.

During the surface data providing step S2, surface data corresponding to a
second surface of the optical lens to be manufactured are provided. The surface data
correspond to the surface to be manufactured on the second surface 12 and the
position of the second surface relative to the first surface so that the optical lens
combining the manufactured back surface 13 and the front surface provides the
required optical function. The surface data can be determined according to the front
preformed surface and the wearer’s prescription.

During the lens member blocking step S3, the lens member 10 is blocked in a
machining position. During the machining step S4 the second surface of the optical
lens is machined according to the surface data such that the desired optical properties
of the optical lens are respected.

According to an embodiment of the invention, the method may comprise
prior to the lens member blocking step S3 a lens blocker providing step.

Referring now to Figure 3, a lens blocking device for blocking lens
member 10 in the correct position for manufacturing processes comprises an insert
21 and a blocking ring 22. Blocking cast material 24 is poured into the cavity defined
by the lower surface of the lens member 10, the insert 21 and the blocking ring 22.
The blocking cast material 24 cools to solidify in order to provide a blocker for the

lens member 10 at the desired positioning for machining. The blocker comprises the
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machining reference frame in which the machining data are expressed.

During the second markings determining step S5 second markings
identifying a second reference system of the second surface are determined. The
second markings are provided on the second surface of the optical lens during the
second markings providing step S6.

The second markings are determined at least according to optical data
and observation data.

The optical data represent the refractive properties of the optical lens.
According to an embodiment of the invention, the optical data represent the
prescription of the wearer. The optical data may represent the design of the first and
second surfaces, the position of the second relative to the first surface, for example,
the thickness and prism of the optical lens and the optical index.

The observation data represent observation conditions in which the first
and second markings are to be observed. The observation conditions may be defined
by considering the observation device and the position of the manufactured lens in
the observation device. The position of the manufactured optical lens in the
observation device may be defined as the position of an optical lens reference frame
and an observation device reference frame. The optical lens reference frame can be
defined using the blocker if the lens has been maintained on the blocker, or by the
normal to one of the surfaces of the optical lens passing through the prism reference
point as defined by a harmonized standard ISO §980.

Advantageously, determining the relative positions of the two surfaces is
rendered much easier, in particular when the observation of the first and second
markings is realized in the observation conditions.

According to an embodiment of the invention, the second markings are
determined so as to appear at the same position as the first markings in the
observation conditions when the second surface is correctly positioned relatively to
the first surface. Therefore, in the observation condition the second and first
markings appear superimposed when the second surface is correctly positioned
relatively to the first surface.

Therefore, a sorting of the manufactured optical lenses can be easily
implemented.

According to an embodiment of the invention illustrated on figure 4A



WO 2014/075925 -10- PCT/EP2013/072732

10

15

20

25

30

and 4B, the second markings may be determined so as to take into account a
positioning error tolerance.

For example as illustrated on figure 4A, the second markings 112 may
have circular shapes and be determined so as to appear centered over the first
markings 111 in the observing conditions when the second surface is correctly
positioned relatively to the first surface. The radius of the circular shaped second
markings may be determined based on an error position tolerance.

Therefore, when the positioning error of the second and first surfaces is
greater than the error position tolerance, the first markings appear outside the second
markings, as illustrated on figure 4B.

However, when the positioning error of the second and first surfaces is
smaller than the error position tolerance, the first markings appear inside the second
markings, as illustrated on figure 4C.

According to an embodiment of the invention, the second markings
providing step is realized with the same machining device as the machining step and
the optical lens is maintained in same position. Advantageously, having the optical
lens maintained in the same position during the machining and second markings
providing steps guaranties that no positioning error is introduced between the second
markings and the second surface.

As illustrated on figure 1, according to an embodiment of the invention,
the method may further comprise after the second marking providing step:

e areference system determining step S7, and

e a comparison step S8.

Advantageously, these additional steps allow determining the relative
position of the first and second surface of the machined optical lens.

During the reference system determining step S7, the positions of the
first and second markings are determined in the observation conditions
corresponding to the observation data. The first and second reference systems can be
determined based on the positions of the first and second markings.

The positioning error between the first and second surfaces is determined
by comparing the positions of the first and second reference systems during the

comparison step S8.
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According to an embodiment of the invention, the positions of the first
and second reference systems are compared in a common reference system, for
example in the manufactured optical lens reference frame. As indicated previously,
the optical lens reference frame can be defined using the blocker if the lens has been
maintained on the blocker, or by the normal to one of the surfaces of the optical lens
passing between the reference-markings that have been made mandatory by a
harmonized standard ISO §980.

According to an embodiment of the invention, the relative position
between the first and second markings is determined in the observation condition by
an operator. For example, the observation condition may consist in placing the
optical lens at a predetermined distance of a light source and of the operator’s eye.
During the second markings determining step, the second markings may be
determined so as to appear to the operator superimposed with the first marking when
the second surface is correctly positioned relative to the first surface or as illustrated
on figure 4a to 4C with an error tolerance.

Advantageously, the operator may very easily check the relative position
of the first and second surfaces.

The observation condition could also be having an image of a light
source be projected on to a screen through the machined optical lens. The operator
could then observe the markings on the projection screen.

As illustrated on figure 1, the method according to the invention may also
comprise a sorting step S9, during which the manufactured optical lens is accepted if
the positioning error between the first and second surfaces is smaller than or equal to
a threshold value and is set aside if the positioning error between the first and second
surfaces is greater than said threshold value.

According to different embodiments of the invention, the threshold value
may depend on the prescription of the wearer and/or the design of one or both
surfaces and/or the curvature variations of one or both of the surfaces.

The invention also relates to a method for controlling a lens
manufacturing process. The method for controlling a lens manufacturing process
comprises the steps of:

a) manufacturing an optical lens according to a manufacturing method of

the invention using a manufacturing device,



WO 2014/075925 -12- PCT/EP2013/072732

10

15

20

25

30

b) determining the positioning error of the first and second surfaces of

the optical lens,

¢) recording the determined positioning error,

d) repeating regularly step a) to c¢) and checking over time the evolution

of the positioning error.

The evolution of at least one parameter of the manufacturing device used
during the lens manufacturing process is checked over time and the evolution over
time of the positioning error of the first and second surfaces of the optical lens is
related with the evolution over time of the at least one parameter of the
manufacturing device.

Advantageously, the method according to the invention allows
controlling certain method or device parameters of the machining process. Indeed,
the position error can be correlated to some of the machining device parameters, thus
controlling the evolution over time of the positioning error can help identify a drift or
shift of a machining device parameter.

According to an embodiment of the invention, the optical lenses
manufactured when repeating step a) may be different optical lenses from one
repetition to the other.

According to an embodiment of the invention the optical lens
manufactured during step a) may be a master lens.

The master lens has a different geometrical and/or optical parameter
and/or is made of a different material than the lenses to be manufactured during the
manufacturing process.

The choice of the master lens can be done so as to simplify the
observation conditions, for example the master lens may comprise two plane and
parallel surfaces.

The choice of the master lens can be done so as to amplify the sensibility
of certain parameter to the process parameters. For example, the master lens is made
of a material and has a design such as its optical parameters are more sensible to a
modification of the process parameter that the usual manufactured lenses.

Advantageously, the use of a master lens makes the correlation between a
shift in the positioning error and a parameter of the manufacturing device used

during the lens manufacturing process easier and more reliable.
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For example, the master lens may be manufactured daily or several times
per day or a regular basis not every day so as to check the parameters of the
manufacturing device.

The invention has been described above with the aid of embodiments

5  without limitation of the general inventive concept.
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CLAIMS

Method of manufacturing an optical lens, the method comprising:

a lens member providing step (S1) during which a lens member comprising a
first surface and a first reference system of the first surface is provided, the
first reference system being identified by first markings on the first surface,

a surface data providing step (S2) during which surface data corresponding to
a second surface and the position of the second surface relative to the first
surface of the optical lens to be manufactured are provided,

a lens member blocking step (S3) during which the lens member is blocked in
a machining position,

a machining step during which the second surface of the optical lens is
machined according to the surface data,

a second markings determining step (S4) during which second markings
identifying a second reference system of the second surface are determined
according at least to optical data representing the refractive properties of the
optical lens and to observation data representing observation conditions in
which the first and second markings are to be observed, and

a second markings providing step during which the second markings are

provided on the second surface of the optical lens.

2. The method according to claim 1, wherein the method further comprises:

an reference system determining step (S7) during which the first and second
reference systems are determined by determining the positions of the first and
second markings in the observation conditions corresponding to the
observation data, and

a comparison step (S8) during which the positions of the first and second
reference systems are compared so as to determine the positioning error

between the first and second surfaces.

3. The method according to claim 2, wherein the method further comprises a sorting

step (S9) during which the manufactured optical lens is accepted if the positioning

error between the first and second surfaces is smaller than or equal to a threshold
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value and is set aside if the positioning error between the first and second surfaces is

greater than said threshold value.

4. The method according to claim 2 or 3, wherein during the reference system
determining step the positions on the first and second markings are measured using a
measuring optical device and the observation data represents at least the position of

the optical lens relative to the measuring optical device.

5. The method according to claim 2 or 3, wherein during the reference system
determining step, the relative position between the first and second markings is

determined in the observation conditions by an operator.

6. The method according to any of the preceding claims, wherein during the second
marking determining step the second markings are determined so as to appear at the
same position as the first markings in the observation conditions when the second

surface is correctly positioned relatively to the first surface.

7. The method according to any of the preceding claims, wherein during the second
marking determining step the second markings are determined so as to take into

account a positioning error tolerance.

8. The method according to any of the preceding claims, wherein the optical data
represent at least the design of the first and second surfaces and the relative position

of the second surface relative to the first surface.

9. The method according to any of the preceding claims, wherein during the second
markings providing step the optical lens is blocked in the same position as during the

machining step.

10. The method according to any of the preceding claims, wherein the first and/or

second markings are temporary markings.
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11. The method according to any of the preceding claims, wherein the optical data
represent at least the prescription of the wearer for which the optical lens is

manufactured.

12. A method for controlling a lens manufacturing process comprising:

e an optical lens manufacturing step during which an optical lens is
manufactured according to a manufacturing method as claimed in any of the
preceding claims using a manufacturing device,

e a positioning error determining step during which the positioning error of the
first and second surfaces of the optical lens is determined,

e arecording step during which the positioning error is recorded,

wherein, the method further comprises repeating regularly optical lens
manufacturing, positioning error determining and recording steps and checking the
evolution of the positioning error over time, and the evolution of at least one
parameter of the manufacturing device used during the lens manufacturing process is
checked over time and the evolution over time of the positioning error of the first and
second surfaces of the optical lens is related with the evolution over time of the at

least one parameter of the manufacturing device.

13. A method for controlling a lens manufacturing process comprising:

e a master lens manufacturing step during which a master lens is manufactured
according to a manufacturing method as claimed in any of claims 1 to 10
using a manufacturing device,

e a positioning error determining step during which the positioning error of the
first and second surfaces of the master lens is determined,

e arecording step during which the positioning error is recording,

wherein, the method further comprises repeating regularly master lens
manufacturing, positioning error determining and recording steps and checking the
evolution of the positioning error over time, and the evolution of at least one
parameter of the manufacturing device used during the lens manufacturing process is
checked over time and the evolution over time of the positioning error of the first and
second surfaces of the master lens is related with the evolution over time of the at

least one parameter of the manufacturing device.
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14. A computer program product comprising one or more stored sequences of
instructions that are accessible to a processor and which, when executed by the

processor, causes the processor to carry out the steps of any of claims 1 to 13.

15. A computer readable medium carrying one or more sequences of instructions

of the computer program product of claim 14.



WO 2014/075925 PCT/EP2013/072732

1/4

S2

S3

S4

_____________________________

_____________________________



WO 2014/075925 PCT/EP2013/072732

2/4

Fig. 2A

11

111

21

Fig. 3



WO 2014/075925 PCT/EP2013/072732

3/4

112

Fig. 4A

11

111

112

Fig. 4B



WO 2014/075925 PCT/EP2013/072732

4/4

Fig. 4C



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2013/072732

A. CLASSIFICATION OF SUBJECT MATTER

INV. B29D11/00
ADD.

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B29D

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

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

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 94/06598 Al (VENTURE TAPE CORP [US]) 1
31 March 1994 (1994-03-31)

page 7, last paragraph

page 9, paragraphs 2, 3

A US 2010/228375 Al (BRECHEMIER BERNARD [FR]
ET AL) 9 September 2010 (2010-09-09)

claim 31

14,15

A WO 98/45750 Al (BAUSCH & LOMB [US]) 1
15 October 1998 (1998-10-15)
page 4, paragraph 3

page 5, paragraph 2

A JP 2012 058648 A (KURARAY (CO)
22 March 2012 (2012-03-22)
abstract

1,2,5

See patent family annex.

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

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international

- "X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive

"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)

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

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

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

11 February 2014

Date of mailing of the international search report

20/02/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Pipping, Lars

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2013/072732
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 9406598 Al 31-03-1994 AU 679932 B2 17-07-1997
AU 4924993 A 12-04-1994
DE 69324696 D1 02-06-1999
EP 0660769 Al 05-07-1995
Us 5343657 A 06-09-1994
Us 5792537 A 11-08-1998
WO 9406598 Al 31-03-1994

US 2010228375 Al 09-09-2010 AT 508837 T 15-05-2011
EP 2139642 A2 06-01-2010
FR 2915289 Al 24-10-2008
US 2010228375 Al 09-09-2010
WO 2008142227 A2 27-11-2008

WO 9845750 Al 15-10-1998 AU 723441 B2 24-08-2000
AU 6881098 A 30-10-1998
BR 9807952 A 08-03-2000
CA 2284818 Al 15-10-1998
DE 69801496 D1 04-10-2001
DE 69801496 T2 25-04-2002
EP 0974070 Al 26-01-2000
ES 2163267 T3 16-01-2002
HK 1026946 Al 05-07-2002
ID 20540 A 07-01-1999
JP 4291416 B2 08-07-2009
JP 2001519048 A 16-10-2001
TW 416020 B 21-12-2000
Us 6079826 A 27-06-2000
WO 9845750 Al 15-10-1998

JP 2012058648 A 22-03-2012  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report

