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ELECTROCHEMICAL CELL INCLUDING
AN INTEGRATED CIRCUIT

FIELD OF THE INVENTION

The invention relates to electrochemical cells including an integrated circuit.

BACKGROUND OF THE INVENTION

Electrochemical cells, or batteries, are commonly used as electrical energy sources. A
battery contains a negative electrode, typically called the anode, and a positive electrode,
typically called the cathode. The anode contains an active material that can be oxidized. The
cathode contains an active material that can be reduced. The anode active material is capable of
reducing the cathode active material. A separator is disposed between the anode and cathode. An
electrolyte is also included within the battery. The aforementioned components are generally
disposed in a metal can.

When a battery is used as an electrical energy source in a device, electrical contact is
made to the anode and the cathode of the battery, allowing electrons to flow through the device
and permitting the respective oxidation and reduction reactions to occur in order to provide
electrical power to the device. The electrolyte in contact with the anode and the cathode contains
ions that flow through the separator between the electrodes to maintain charge balance
throughout the battery during discharge.

Battery testers may be used to determine characteristics of a battery, such as the
remaining battery capacity. An exemplary type of a common battery tester that is placed on
batteries is known as a thermochromic-type tester. In a thermochromic battery tester, there can
be a circuit that is completed by a consumer manually depressing one or two button switches.
Once the switch is depressed, the consumer has connected the battery to the thermochromic
tester. The thermochromic tester may include a silver resistor, e.g., a flat silver layer that has a
variable width so that the electrical resistance also varies along its length. As current travels
through the silver resistor, the dissipated power generates heat that changes the color of a
thermochromic ink display that is over the silver resistor. The thermochromic ink display is
arranged as a gauge to indicate the relative capacity of the battery. However, it is typically
necessary to manually hold the battery and/or remove the battery from the device in order to test

the battery using thermochromic battery testers. Other battery tester systems are desired that do
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not require manual interaction between the consumer and the battery. In addition, battery tester
systems including advanced processing and communication capabilities without increasing the

overall dimensions of a battery are desired.

SUMMARY OF THE INVENTION
The invention is directed towards an electrochemical cell comprising a housing having at
least one open end and a sidewall. The housing includes an anode, a cathode, a separator
disposed between the anode and the cathode, and an electrolyte. A label including a recess is
affixed to an external surface of the sidewall of the housing. An integrated circuit is positioned

within the recess.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and distinctly
claiming the subject matter, which is regarded as forming the present invention, it is believed that
the invention will be better understood from the following description taken in conjunction with

the accompanying drawings.

FIG. 1 1is across-section of a cylindrical electrochemical cell.
FIG. 2 is a perspective view of a prismatic electrochemical cell.
FIG. 3  is a cross-section of an electrochemical cell including an integrated circuit of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

Electrochemical cells, or batteries, may be primary or secondary. Primary batteries are
meant to be discharged, e.g., to exhaustion, only once and then discarded. Primary batteries are
described, for example, in David Linden, Handbook of Batteries (McGraw-Hill, 4% ed. 2011).
Secondary batteries are intended to be recharged. Secondary batteries may be discharged and
then recharged many times, e.g., more than fifty times, more than a hundred times, or more than
a thousand times. Secondary batteries are described, e.g., in David Linden, Handbook of
Batteries (McGraw-Hill, 4™ ed. 2011). Batteries may contain aqueous Or non-aqueous
electrolytes. Accordingly, batteries may include various electrochemical couples and electrolyte
combinations. Although the description and examples provided herein are directed towards

primary batteries, and more specifically directed towards alkaline primary batteries, it should be
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appreciated that the invention applies to both primary and secondary batteries and that both
primary and secondary batteries, regardless of their embodiments, are within the scope of this
application.

Referring to FIG. 1, an exemplary cylindrical electrochemical cell, or battery, 10 includes
a cathode 12, an anode 14, a separator 16 and a housing 18. Battery 10 also includes a current
collector 20; a seal, also referred to as an insulator or grommet, 22; and an end cap 24. The end
cap 24, current collector 20, and seal 22 form an end cap assembly 30. The end cap assembly 30
may serve as the negative terminal for the battery 10. A pip 26 is located at the end of the battery
10 that is opposite the end cap assembly 30. The pip 26 may serve as the positive terminal of the
battery 10 when end cap assembly 30 functions as the negative terminal of the battery 10. An
electrolytic solution (not shown) is dispersed throughout the battery 10.

Referring to FIG. 2, an exemplary prismatic electrochemical cell, or battery, 10 includes a
cathode, an anode, and a separator (all not shown) within a housing 18. The housing 18 may
have a prismatic shape, for example, a shape comprising at least two parallel plates, such as a
shape that is rectangular or square. Battery 10 also includes a current collector; a seal, also
referred to as an insulator or grommet; and an end cap (all not shown). A pip 26 is located at an
end of the battery 10. An electrolytic solution (not shown) is dispersed throughout the battery 10.

Referring to FIGS. 1 and 2, the housing 18 can be of any conventional type commonly
used for batteries and can be made of any suitable material, such as, e.g., nickel-plated cold-
rolled steel or plastic. The material may have an overall thickness of less than about 1.0 mm,
preferably from about 0.10 mm to about 0.25 mm. The housing 18 may be formed via a
stamping process, such as deep-drawing. The drawn housing 18 can include at least one open
end 46. The housing may have a closed end 34 that is integrally formed when the housing 18 is
drawn. The closed end 34 may opposite the open end 46 of the housing 18. The housing 18 may
include a sidewall 28 that runs from the open end 46 to the closed end 34 of the housing. The
sidewall 28 may have a length L. The housing 18 may have a conventional cylindrical shape — or
may have any other suitable non-cylindrical, e.g., prismatic, shape. Interior walls of the housing
18 may be treated with a material that has low electrical-contact resistance to an electrode. The
interior walls of the housing 18 may be plated, e.g., with nickel, gold, or other metal or painted
with a carbon-loaded paint.

Batteries come in varying sizes and dimensions. The International Electrotechnical
Commission (IEC), for example, has established standard sizes and dimensions for batteries

available to consumers at retail. The IEC has set standard sizes and dimensions, for example,
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cylindrical batteries, similar to the exemplary battery of FIG. 1, such as AAA batteries, AA
batteries, C batteries, and D batteries. A AA battery can have a maximum length of about 50.5
mm with a minimum distance from the pip end to the negative contact of about 49.2 mm and a
diameter ranging from about 13.5 mm to about 14.5 mm. A AAA battery can have a maximum
length of about 44.5 mm with a minimum distance from the pip end to the negative contact of
about 43.3 mm and a diameter ranging from about 9.5 mm to about 10.5 mm. Similarly, standard
sizes and dimensions have been set for non-cylindrical batteries. A 9V alkaline battery, for
example, has a prismatic, or rectangular, shape with a maximum height of about 48.5 mm; a
maximum length of about 26.5 mm; and a maximum width of about 17.5 mm. Individual battery
or device manufacturers may designate the dimensions for prismatic batteries, similar to the
exemplary battery of FIG. 2, that may not be generally available at retail, such as lithium ion
prismatic batteries. Prismatic batteries of this type may have height of less than about 5 mm; a
length of less than about 42 mm; and a width of less than about 34 mm. It should be appreciated
that the present invention applies to batteries of various sizes, such as cylindrical and prismatic,
and dimensions, such as AA, AAA, C, D, 9V, and those designated by individual battery or
device manufacturers, where the electrochemical cell includes an integrated circuit without
exceeding, or falling below, standard battery dimensions, such as those set by the IEC.

An end cap assembly 30 can include the current collector 20, the seal 22, and the end cap
24. The current collector 20 may be made of metal, e.g., zinc, copper, brass, bronze, or any other
suitable material. The current collector 20 may be optionally plated with tin, zinc, bismuth,
indium, or another suitable material presenting a low electrical-contact resistance between the
current collector 20 and, for example, the anode 14. The seal 22 may be made of, for example, a
polyamide resin, such as Nylon. The end cap 24 may be made of metal, e.g., steel, stainless steel,
brass, or any other suitable material. The end cap 24 may be optionally plated with nickel, gold,
brass, or another suitable material presenting a low electrical-contact resistance between the end
cap 24 and, for example, the electrical contacts within a device (not shown).

The end cap assembly 30 may be placed on the at least one open end 46 of the housing
18. A portion of the sidewall 28 of the housing 19 may extend past end cap assembly 30 when
the end cap assembly is seated within the at least one open end 46 of the housing 18. The portion
of the sidewall of the housing 18 extending past the seated end cap assembly can be crimped over
the end cap assembly 30 to seal the housing 18 of the battery 10 closed.

Cathode 12 includes one or more electrochemically active cathode materials. The

electrochemically active cathode material may include manganese oxide, manganese dioxide,
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electrolytic manganese dioxide (EMD), chemical manganese dioxide (CMD), high power
electrolytic manganese dioxide (HP EMD), lambda manganese dioxide, and mixtures thereof.
Other electrochemically active cathode materials include, but are not limited to, silver oxide;
nickel oxide; nickel oxyhydroxide; copper oxide; copper salts, such as copper iodate; bismuth
oxide; high-valence nickel; oxygen; alloys thereof, and mixtures thereof. The nickel oxide can
include nickel oxyhydroxide, cobalt oxyhydroxide-coated nickel oxyhydroxide, delithiated
layered lithium nickel oxide, and combinations thereof. The nickel oxyhydroxide can include
beta-nickel oxyhydroxide, gamma-nickel oxyhydroxide, and/or intergrowths of beta-nickel
oxyhydroxide and/or gamma-nickel oxyhydroxide. The cobalt oxyhydroxide-coated nickel
oxyhydroxide can include cobalt oxyhydroxide-coated beta-nickel oxyhydroxide, cobalt
oxyhydroxide-coated gamma-nickel oxyhydroxide, and/or cobalt oxyhydroxide-coated
intergrowths of beta-nickel oxyhydroxide and gamma-nickel oxyhydroxide. The nickel oxide
can include a partially delithiated layered nickel oxide having the general chemical formula Li;-
HyNiO,, wherein 0.1 <x <0.9 and 0.1 <y <0.9. The high-valence nickel may, for example,
include tetravalent nickel.

The cathode 12 may also include carbon particles and a binder. The carbon particles are
included in the cathode to allow the electrons to flow through the cathode. The carbon particles
may be graphite, such as expanded graphite and natural graphite. Examples of binders that may
be used in the cathode include polyethylene, polyacrylic acid, or a fluorocarbon resin, such as
PVDF or PTFE. An example of a polyethylene binder is sold under the trade name
COATHYLENE HA-1681 (available from Hoechst or DuPont). The cathode 12 may also
include other additives. The cathode may be, for example, provided in the form of pressed
pellets.

Anode 14 can be formed of at least one electrochemically active anode material, a gelling
agent, and minor amounts of additives, such as gassing inhibitor. The electrochemically active
anode material may include zinc; cadmium; iron; metal hydride, such as ABs, AB», and A;B7;
alloys thereof; and mixtures thereof. Examples of a gelling agent that may include a polyacrylic
acid; a grafted starch material; a salt of a polyacrylic acid; a carboxymethylcellulose; a salt of a
carboxymethylcellulose (e.g., sodium carboxymethylcellulose); or combinations thereof. The
anode may include a gassing inhibitor that may include an inorganic material, such as bismuth,
tin, or indium. Alternatively, the gassing inhibitor can include an organic compound, such as a

phosphate ester, an ionic surfactant, or a nonionic surfactant.
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An electrolyte may be dispersed throughout the cathode 12, the anode 14 and the
separator 16. The electrolyte comprises an ionically conductive component in an aqueous
solution. The ionically conductive component may be a hydroxide. The hydroxide may be, for
example, sodium hydroxide, potassium hydroxide, lithium hydroxide, cesium hydroxide, and
mixtures thereof. The ionically conductive component may also include a salt. The salt may be,
for example, zinc chloride, ammonium chloride, magnesium perchlorate, magnesium bromide,
and mixtures thereof. The concentration of the ionically conductive component may be selected
depending on the battery design and its desired performance. An exemplary aqueous alkaline
electrolyte may include a hydroxide as the ionically conductive component, such as potassium
hydroxide, in a solution with water. The aqueous alkaline electrolyte may also include zinc
oxide (ZnO).

Separator 16 may comprise woven or nonwoven paper or fabric. Separator 16 may
include a layer of, for example, cellophane combined with a layer of non-woven material. The
separator also can include an additional layer of non-woven material. The separator material
may be thin. The separator, for example, may have a dry thickness of less than 150 micrometers
(microns). The separator has a basis weight of 40 g/m” or less. Separator 16 may have an air
permeability value, as defined in ISO 2965, from about 2000 cm’/cm* min @ 1kPa to about 5000
cm’/cm® min @ 1kPa.

Referring to FIG. 3, the battery 10 includes an integrated circuit (IC) 32. An IC may
include a circuit of transistors, resistors, diodes, inductors, and capacitors constructed on a single
substrate, such as a semiconductor wafer or chip, or a metal, polymer, or ceramic substrate, in
which the discreet components are interconnected to perform a given function. The IC 32 may
be of any suitable shape. The IC 32 may have a rectangular or square shape with a length, width,
and height. The IC 32 may have a width of less than about 3 mm, preferably between about 0.5
mm and about 2 mm. The IC 32 may have a height of less than about 1.0 mm, preferably
between about 0.02 mm and about 0.10 mm.

The IC 32 may be powered by the battery 10 (active), may be only partially powered by
the battery 10 (semi-active or battery-assisted passive), or may not be powered by the battery 10
(passive), e.g., powered by an external power source. The IC may include an analog-to-digital
converter and a communications circuit. The communications circuit may any suitable
communications circuitry such as radio-frequency identification (RFID) circuitry and near field
communication (NFC) circuitry as included within, for example, ISO/IEC 14443, 15961, 15962,

15963, and 18000 communication standards; Bluetooth circuitry as included within, for
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example, IEEE 802.15.1 communication standard; WiFi circuitry as included within, for
example, IEEE 802.11 communication standard; Zigbee circuitry as included within, for
example, IEEE 802 communication standard; and any suitable fixed wireless communication
circuitry. The communications circuit may utilize any suitable frequency bands such as high
frequency (HF) 13.56 MHz, ultra-high frequency (UHF) (860 — 956 MHz), or microwave
frequency (2.4 — 5.8 GHz). Other communications circuitry may be used, such as audible or
inaudible sound.

The IC 32 may perform any number of a series of functions with respect to the battery.
The IC 32 may provide: over-discharge protection; over-charge protection; remaining capacity
determination; voltage determination; cycle life determination; and power management. Power
management functions may include battery identification; battery state of health; battery
protection; cell balancing; fuel gauging; charge control; voltage conversion; load regulation;
powering battery on/off; power setting adjustment; allow or prevent recharging; battery by-pass;
temperature monitoring; and charging rate adjustment. The IC can be used, for example, in an
on-cell remote indication system to provide information about the battery to, for example, a
consumer. The on-cell remote indication system may include the IC; at least one resistor; at least
one capacitor; and an antenna. The at least one resistor and the at least one capacitor may be
integrated into the IC depending upon the desired application of the on-cell remote indication
system. The on-cell remote indication may also include a magnetic diverter if the housing of the
battery to which the on-cell remote indication system is attached is metal. The magnetic diverter
may be, for example, a thin, ferrite material adjacent to and covering the housing. The magnetic
diverter may be a film affixed to the surface of the housing 18 or incorporated within a label.
The magnetic diverter may be painted or coated on the surface of the housing 18. The magnetic
diverter may be, for example, about 30 micrometers to about 300 micrometers thick. The
antenna may, for example, consist of several turns of a thin antenna conductor placed on top of
the magnetic diverter. The antenna conductor may comprise conductive material, such as copper,
aluminum, silver, gold, other conductive metals, alloys thereof, and mixtures thereof. The
antenna may be made from foil. The antenna may be printed or painted. The discreet
components of the on-cell remote indication system may be electrically coupled to one another.
Information resulting from the functions performed by the IC, such as remaining battery
capacity, may be communicated to an an external reader via the on-cell remote indication system.

The IC can be, generally, affixed to the battery 10 by an adhesive or a weld. Suitable

adhesives include glues, epoxies, and any other suitable adhesive that is, for example, thermally
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conductive and electrically insulating. Suitable welding methods include pressure bonding,
ultrasonic welding and combinations thereof or any other acceptable welding processes. The IC
may be encapsulated in by a protective material, such as an epoxy. The material may protect the
IC from environmental conditions and also attach the IC to the battery or label (described below).

The IC can be electrically coupled with the anode and the cathode of the battery. The IC
may be in series, parallel, or a combination thereof. For example, conducting traces or a flexible
circuit can connect the anode of the battery to the IC and the cathode of the battery to the IC.
The conducting traces can be formed from any suitable material that is electrically conductive,
such as conductive polymers, conductive glues, conductive carbon, such as graphite, and
conductive metals, such as aluminum, nickel, silver, copper, gold, and tin. The conducting traces
may be printed directly on the battery; may be a thin metal wire affixed to the battery; may be a
thin insulated wire attached to the battery; or any other suitable form that provides electrical
connection from the anode to the IC and from the cathode to the IC.

The battery 10 includes a housing 18 having a sidewall 28. Battery 10 also includes a
cathode, an anode, and a separator (all not shown) within the housing 18. An electrolytic
solution (not shown) is dispersed throughout the battery 10. A label 40 including an integrated
circuit (IC) 32 is affixed to the external surface of the sidewall 28 of the housing 18. As in FIG.
3, the label 40 may include a recess 36. The IC 32 may be positioned within the recess 36. The
label 40 may be a laminated multi-layer film with a transparent or translucent layer bearing the
label graphics and text. The label 40 may be made from polyvinyl chloride (PVC), polyethylene
terephthalate (PET), and other similar polymer materials. The label 40 may include a
communications circuit. The label 40 may also include an antennae and a battery characteristic
measurement circuit. The communications circuit, antenna, and battery characteristic
measurement circuit may be included within the IC 32. The maximum dimensions of the battery
10 do not exceed IEC standards when the label 40 including the IC 32 is affixed to the battery 10.
The label 40 including the IC 32 may have a thickness of less than about 0.3 mm, preferably
from about 0.05 mm to about 0.2 mm.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean

“about 40 mm.”
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Every document cited herein, including any cross referenced or related patent or
application, is hereby incorporated herein by reference in its entirety unless expressly excluded or
otherwise limited. The citation of any document is not an admission that it is prior art with
respect to any invention disclosed or claimed herein or that it alone, or in any combination with
any other reference or references, teaches, suggests or discloses any such invention. Further, to
the extent that any meaning or definition of a term in this document conflicts with any meaning
or definition of the same term in a document incorporated by reference, the meaning or definition
assigned to that term in this document shall govern.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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10
CLAIMS
What is claimed is:
1. An electrochemical cell comprising: a housing having at least one open end and a

sidewall; an anode, a cathode, a separator disposed between the anode and the cathode, and an
electrolyte within the housing; a label affixed to an external surface of the sidewall of the
housing, said label comprising a recess, characterized in that an integrated circuit is positioned

within the recess.

2. The electrochemical cell of claim 1 wherein the housing is cylindrical or prismatic.

3. The electrochemical cell of claim 1 or 2 wherein the integrated circuit is selected from the

group consisting of a semiconductor, a silicon chip, and a printed-electronics circuit.

4. The electrochemical cell of any one of the preceding claims wherein the size of the

electrochemical cell is selected from the group consisting of AAAA, AAA, AA, C, D, and 9V.

5. The electrochemical cell of any one of the preceding claims wherein the integrated circuit
is powered by an external power source, powered by the electrochemical cell, or partially

powered by the electrochemical cell.

6. The electrochemical cell of any one of the preceding claims wherein the integrated circuit

comprises an analog-to-digital converter and a communications circuit.

7. The electrochemical cell of claim 6 wherein the communications circuit is selected from
the group consisting of radio-frequency identification (RFID) circuitry, near field communication

(NFC) circuitry, Bluetooth circuitry, and WiFi circuitry.

8. The electrochemical cell of any one of the preceding claims wherein the integrated circuit

is in electrically coupled with the anode and cathode.



WO 2014/165565 PCT/US2014/032622

1/3
/24 30 /10

46

Fig. 1

22 \: (:

] 12

e :——:——z\./
ANy = =

s B / 20

A== == L

16— %Z—j—j— ]

%A 4

N\ 28

34



WO 2014/165565 PCT/US2014/032622

2/3

26

46\\ /{

187

28~ /i

34



WO 2014/165565 PCT/US2014/032622

3/3

46

Fig. 3 D 2% 0

[\ I
22 — (

~
-
| L
,%"’1 !

| — - - ‘\28

34



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/032622

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO1M10/42 HO1MZ2/02
ADD.

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

B. FIELDS SEARCHED

HO1IM

Minimum documentation searched (classification system followed by classification symbols)

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

EVEREADY BATTERY INC [FR])
22 July 1992 (1992-07-22)
column 3, lines 13-45
column 8, lines 25-31

column 11, Tines 1-35
column 9, Tines 1-15

21 November 1991 (1991-11-21)
column 2, lines 9-55

column 3, lines 54-56

X WO 2012/070635 A1l (SONY CORP)
31 May 2012 (2012-05-31)

the whole document

X EP 0 495 636 A2 (EVEREADY BATTERY INC [US]

column 13, Tine 58 - column 15, line 7

X EP 0 457 569 A2 (POWER ALERT LIMITED [GB])

1-5,8

1-3,5,8

1-8

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

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

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

"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

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

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

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

26 June 2014

Date of mailing of the international search report

04/07/2014

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

Moller, Claudia

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/032622
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X,P

& EP 2 645 447 Al (SONY CORP [JP])

2 October 2013 (2013-10-02)
paragraphs [0007] - [0014], [0026],
[0028], [0029], [0031], [0033] -
[0037], [0038] - [0042], [0046],
[0052], [0057], [0059]

1-8

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

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2014/032622
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0495636 A2 22-07-1992 CA 2058728 Al 16-07-1992
DE 69222195 D1 23-10-1997
DE 69222195 T2 05-03-1998
DK 0495636 T3 02-02-1998
EP 0495636 A2 22-07-1992
HK 1001099 Al 22-05-1998
JP HO4337259 A 25-11-1992
SG 46985 Al 20-03-1998
EP 0457569 A2 21-11-1991  NONE
WO 2012070635 Al 31-05-2012 CN 103354963 A 16-10-2013
EP 2645447 Al 02-10-2013
JP 2012114019 A 14-06-2012
US 2013295421 Al 07-11-2013
WO 2012070635 Al 31-05-2012

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 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

