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[DESCRIPTION]

[Invention Titlel

NOVEL PLANAR SMALL ELECTRODE SENSOR FOR SKIN IMPEDANCE

MEASUREMENT AND SYSTEM USING THE SAME

[Technical Field]

The present invention relates to a planar small
electrode sensor for skin impedance measurement and a skin
impedance measurement system using the same, and more
particularly, to a novel planar small electrode sensor which
is capable of detecting acupuncture points through skin
impedance measurement and a skin impedance measurement

system using the same.

[Background Art]

The dominant theorem of acupuncture mechanism 1is to
acquire an effect by changing a particular brain’s
functioning through a physical (mechanical and/or
electrical) stimulus of acupuncture points located over a
human body. Connective tissues of particular acupuncture
points and their neurological positions play a direct role
in effectiveness of acupuncture, which relied on technique
and experience of medical workers in the past.

In recent years, electrical impedance tomography (EIT)

has been in the spotlight because of low hardware costs for
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system implementation and nondestructive measurement for
objects to be measured. Although EIT provides spatial
resolution of a restored image lower than those of X-ray and
MRI tomography, it is being used as ancillary equipments in
medical engineering since it provides high temporal
resolution and guarantees safety of a human body.

Acupuncture points are anatomically distributed in a
two-dimensional space and different human bodies have
different distributions of nervous tissues and soft tissues.
Therefore, finding positions of acupuncture points has
tended to rely on experience of medical workers. EIT is to
reinvent engineering analysis of acupuncture points.

EIT measures resistance of a body tissue after flowing
current of several miliamperes and 10 to 100 kHz into the
body tissue, from which it has been discovered that
acupuncture points have impedance lower than those of other
neighboring tissues. Based on such discovery, EIT detects
electrical characteristics of Dbody sections by flowing
current into body parts through respective electrodes
attached to the body parts in a sequential manner, measuring
resistance of the body parts and forming an image pertinent
to the measured resistance.

Conventional electrical impedance tomography (EIT) will
be described below with reference to the accompanying

drawings.
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Figs. 1 to 4 are views for explaining the principle of
imaging resistance of the interior of a body in conventional
EIT. As described above, EIT is a technology which detects
electrical characteristics of body sections by flowing
current into body parts through respective electrodes
attached to the body parts in a sequential manner, measuring
resistance of the body parts and 1imaging the measured
resistance.

To this end, as shown in Fig. 1, input electrodes S and
s and receiving electrodes R and r in the form of 2x2 matrix
are attached to body tissues and then resistance of the body
tissues is measured by flowing current into the body tissues
through these electrodes. 1In Fig. 2, the input electrodes S
and s are divided into horizontal input electrodes S1 and S2
and vertical input electrodes sl and s2 and the receiving
electrodes R and r are divided into horizontal receiving
electrodes R1 and R2 and vertical receiving electrodes rl
and r2.

Subsequently, as shown in Fig. 2, horizontal impedance
is measured by flowing current from the horizontal input
electrodes S1 and S2 to the horizontal receiving electrodes
R1 and R2. Then, as shown in Fig. 3, vertical impedance is
measured by flowing current from the vertical input
electrodes sl and s2 to the vertical receiving electrodes rl

and r2.



WO 2012/070756 PCT/KR2011/006811

These measurements allow estimation of a distribution
of impedance values of body parts by inverse-nonlinear data
processing. This EIT apparatus has a shape of annular
cylinder and measures resistance by flowing current into
body parts, such as a trunk, a wrist, an ankle and so on,
attached with the apparatus. For example, the horizontally
and vertically-measured resistance corresponds to the total
sum of resistance of body tissues and may be used to detect
a distribution of resistance of tissues projecting onto a
section. As an alternative, after a distribution of
resistance 1is known, a distribution of voltage may be
calculated based on an intensity of current and a position
of an equipotential 1line may be presented based on the

calculated distribution of voltage.

[Disclosurel

[Technical Problem]

However, such a conventional EIT apparatus has been
known to have the following problems. First, since this
apparatus has a distribution of cylindrical electrodes
enclosing the human body, skeletal tissues of the human body
are unnecessarily imaged, which spends much time to process
data. Secondly, since this apparatus has the distribution
of cylindrical electrodes enclosing the human body, there

may occur a thickness difference between body parts, for
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example between a wrist and a waist, arranged with the same
number of electrodes, which may result in deterioration of
resolution of an acupuncture point at the thicker body part
with a wider distance between the electrodes.

As such, since acupuncture points, in other words,
biological active points (BAPs), have characteristics of
high local temperature, electrical potential and electric
capacitance and low resistance as compared to Dbiological
inactive points, measurement of skin impedance is required
to make detailed analysis on electrical characteristics of
skin.

However, the above conventional skin impedance
measurement system and method has problems in various
respects such as pressure applied to electrodes, dependency
of skin impedance on current and voltage, characteristics of
skin conductance at acupuncture points, etc. In addition,
this system and method has a further problem that it
requires unpractical time and stabilization period (period
required to diffuse a sufficient electrolytic gel into skin)
taken to measure the skin impedance using electrodes from

the viewpoint of medical treatment.

[Technical Solution]

To overcome the above problems, it is an object of the

invention to provide a system which 1is capable of easily
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finding biological active points (BAPs) or acupuncture
points as well as providing high reliability and precision
for research and investigation of such biological active
points (acupuncture points).

It is another object of the invention to provide a
method of fabricating a simple and inexpensive sensor and
system which is capable of providing measurement data with

high resolution.

To achieve the above objects, according to a first
aspect of the present invention, there is provided a small
electrode sensor for skin impedance measurement, including:
a semiconductor substrate; an insulating layer formed on the
substrate; and at least one pair of electrodes which are
symmetricaliy formed on the insulating layer with respect to
a vertical central line of the insulating layer, where the
at least one pair of electrodes includes a reference
electrode and a measuring electrode.

Preferably, the small electrode sensor further includes
an adhesion layer formed between the insulating layer and
the at least one pair of electrodes, and four pairs of
electrodes are arranged on a circumference having a
predetermined radius in a central porticn.

According to a second aspect of the present invention,

there 1is provided a system for measuring skin impedance,
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including: the above-described small electrode sensor; a
circuit part including resistors and a capacitor connected
in series or in parallel; a power source which applies a
voltage or current; an amplifier which amplifies a signal;
and a control and display unit which controls the system and
displays a measured signal.

Preferably, the system is an apparatus for finding
positions of acupuncture points.

According to a third aspect of the present invention,
there is provided a method of fabricating a skin impedance
measuring sensor having at least one pair of electrodes,
including the steps of: (a) forming an insulating layer on a
substrate; (b) applying a photoresist on the central portion
of the insulating layer; (c) forming an adhesion layer on
the insulating layer and the photoresist; (d) forming a
metal electrode layer on the adhesion layer; and (e) forming
electrodes by removing the photoresist and an upper layer
using a lift-off method.

Preferably, the step (e) of forming electrodes includes
forming at least one pair of electrodes including a
measuring electrode and a reference electrode, which are
disposed with an interval with respect to a central point,
the step (c) includes forming a chromium adhesion layer by
sputtering, and the step (d) includes forming a metal

electrode layer by thermal vapor deposition.
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[Advantageous Effects]

According to the ©present invention, by measuring
absolute values and phases of skin impedances at different
frequencies, it 1is possible to find acupuncture points
easily as well as provide high reliability and precision in
research and investigation of skin biological active points
(BAPs) (acupuncture points) of skin.

In addition, it 1is possible to provide a method of
easily fabricating a simple and 1inexpensive sensor and
system which is capable of providing measurement data with

high resolution.

[Description of Drawings)

Figs. 1 to 4 are views for explaining the principle of
imaging resistance of the interior of a body in conventional
electrical impedance tomography (EIT).

Fig. 5 is a sectional view of a skin impedance
measuring sensor according to an embodiment of the invention.

Fig. 6 1is a photograph of a skin impedance measuring
sensor according to an embodiment of the invention.

Fig. 7 is a block diagram of a skin impedance measuring
system according to an embodiment of the invention.

Figs. 8a to 8e are views for explaining a fabricating

process of a skin impedance measuring sensor according to an
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embodiment of the invention.

Fig. 9 1is a schematic view for explaining a three-
electrode measuring method to measure skin impedance.

Figs. 10a and 10b are graphs showing a frequency vs.
impedance locus of BAPs and non-BAPs measured in a left arm
of a subject using the system according to the embodiment of
the invention.

Figs. 1lla and 1llb are graphs showing a frequency vs.
impedance locus of BAPs and non-BAPs measured in a right arm
of the subject using the system according to the embodiment

of the invention.

[Best Mode]

Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

Fig. 5 1is a sectional view o0f a skin impedance
measuring sensor according to an embodiment of the invention,
and Fig. 6 is a photograph of a skin impedance measuring
sensor according to an embodiment of the invention. As
shown in Figs. 5 and 6, the sensor has a structure including
a silicon substrate, an insulating layer, an adhesion layer,
and a pair of electrode layer which is made of gold and
formed with an interval with respect to the vertical central

line of the silicon substrate.
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As shown in Fig. 6, an embodiment of the invention
involves a novel small planar electrode sensor (NPSES)
having four pairs of electrodes, which 1s designed to
measure electrical characteristics of Dbiological active
points (BAPs).

This small electrode semiconductor sensor 1is suggested
to measure skin impedance to find an acupuncture point
existing in a particular spot on skin, based on the fact
that the acupuncture point has low skin impedance. That 1is,
with the electrodes shown in Fig. 6 contacting a skin,
current is applied to a reference electrode and a measuring
electrode and impedance between the reference electrode and
the measuring electrode is measured. The electrodes of the
sensor as shown in Fig. 6 are arranged on the circumference
having a certain radius with respect to the center point and
tracks of the sensor has a small electrode structure where
electrodes are arranged on a circle having a diameter of 2
mm.

In addition, as shown in Fig. 6, the skin impedance
measuring sensor according to this embodiment is surrounded
by four pairs of electrodes on the circumference of the
central portion. This configuration facilitates measurement
of skin impedance in all directions including the vertical
and horizontal directions by sequentially applying current

or voltage to each pair of electrodes. Then, the skin
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impedance is averaged to further improve the precision and
reliability of measurement.

Fig. 7 is a block diagram of a skin impedance measuring
system according to an embodiment of the invention. As
shown in Fig. 7, the system includes the above-described
skin impedance measuring sensor; a circuit part including
resistors and a capacitor connected in series or in
parallel; a power source which applies a voltage or current;
an amplifier which amplifies a signal; and a control and
display unit which controls the system and displays a
measured signal.

In operation, minute current 1is sequentially applied
from the power source (DC voltage source) to pairs of
electrodes including the above-described measuring
electrodes and reference -electrodes 1in the above skin
impedance measuring sensor. This minute current is
generated by the circuit part including the resistors and
capacitor connected in series or in parallel, and the signal
measured by the sensor is amplified by the amplifier and
then displayed on the control and display unit (for example,
a Labview system). In this embodiment, the circuit part
preferably includes four resistors and a 10 pF capacitor for
application of the minute current and measurement of the
signal. However, it 1s to be understood that the circuit

part may be constructed in different ways if necessary.
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Figs. 8a to 8e are views for explaining a fabricating
process of a skin impedance measuring sensor according to an
embodiment of the invention. As shown in Fig. 8, this
embodiment involves a method of fabricating a semiconductor
device having at least one pair of electrodes, including the
steps of: (a) forming an insulating layer on a substrate;
(b) applying a photoresist on the central portion of the
insulating layer; (c) forming an adhesion layer on the
insulating layer and the photoresist; (d) forming a metal
electrode layer on the adhesion layer; and (e) forming
electrodes by removing the photoresist and an upper layer
using a lift-off method.

In this embodiment, the insulating layer is formed by
oxidizing a silicon oxide (SiO;) substrate, where a silicon
oxide layer is formed on the silicon substrate since this
layer can remove leakage current leaked out of the substrate.
The adhesion layer is formed of a chromium (Cr) layer. The
adhesion layer is an intermediate layer formed to increase
an adhesion between the Si0O, layer and the metal electrode
layer.

More specifically, a silicon oxide layer having a
thickness of 1 um is deposited on a substrate such as a Si
wafer at about 1000°C (Fig. 8a). Electrodes are patterned
and formed with a gap therebetween by photolithography and

lift-off process.
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It is preferable that an adhesion layer such as a 70
nm-thick chromium layer is deposited by sputtering and a 250
nm-thick gold electrode layer 1is deposited by thermal vapor
deposition. Gold (Au) 1is preferred material for the
electrode layer because it has low resistance as an oxidized
layer is not well formed by the surroundings.

Specifically, the insulating layer is formed on the
substrate (Fig. 8a), photoresist (PR) 1is applied on the
central portion of the insulating layer (Fig. 8b). The Cr
adhesion layer is formed on the insulating layer and the PR
layer by sputtering (Fig. 8c), and the Au electrode layer is
formed on the adhesion layer by thermal vapor deposition
(Fig. 8d). Thereafter, ultraviolet exposure is performed to
remove the top of the PR layer (Lift-0Off) (Fig. 8e), thereby
completing an NPSES type skin impedance measuring sensor
with a plurality of pairs of electrodes formed on the
circumference, as shown in Fig. 6.

An exemplary experiment of finding acupuncture points
for 5 healthy persons (at the age of 27 to 41) using the
skin impedance measuring system fabricated through the
fabricating method of the present invention will be now
described. The experiment was made under the conditions of
the room temperature of 21°C and the humidity of 40%. The
measuring method used was a 3-electrode method and Fig. 9 is

a schematic view for explaining a three-electrode measuring
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method to measure skin impedance.

As shown in Fig. 9, the 3-electrode method has an
advantage in measuring impedance of BAPs at skin. In this
method, a measuring electrode (electrode El in Fig. 9) is
used to apply a current and measure a voltage. This
electrode contacts skin at a spot to be measured. An
electrode E2 in Fig. 9 1is a reference electrode which is
adjacent to the measuring electrode EI. Finally, a ground
electrode E3 in Fig. 9 1is located apart by at least 10 cm
from the measuring electrode El.

That is, the skin impedance measuring system of this
present has the structure where the plurality of pairs of
electrodes including the measuring electrode and the
reference electrode are arranged on the central portion of
the measuring sensor (NPSES) in the circumference and the
ground electrode is grounded in contact with one spot apart
from the sensor, thereby allowing measurement of skin
impedance using the 3-electrode method shown in Fig. 9.
This 3-electrode method is beneficial in that BAPs at skin
can be easily measured.

Experiment preparation and a measuring method to detect
variation of impedance at acupuncture points using the skin
impedance measuring system of the present invention and
results of the measurement will be described.

In the present invention, skin impedance is measured by
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applying a sinusoidal wave current from a constant current
source to skin. Here, a magnitude of applied current is 7.5
pA and its frequency is 0.1 Hz to 1.5 kHz.

The system of this invention is used to test
reliability of micro electrodes and measure a relationship
between skin resistance and reactance at BAPs of left and
right arms.

Here, the skin resistance often means a friction
generated by motion of ions such as sodium and chlorine ions.
The reactance means polarization of normal molecules like
cell membrane and protein in an electric field applied to
dielectric filled between capacitor electrodes.

Since measurements of BAPs are different in a voltage
between the measuring electrode and the reference electrode,
a distance between the measuring electrode and the reference
electrode 1is fixed and the ground electrode has to be
relatively located in an inactive region. In order to
measure BAPs at specified spots on skin, it 1is preferable
that electrodes are connected when the ground electrode is
fixed, and a signal continues to be applied during the
measurement.

In this ways, in the present invention, absolute values
and phase of impedance at all measuring frequencies are
measured, real number parts and imaginary number parts of

the impedance are <calculated, and impedance vectors for
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current are calculated and depicted as a graph.

Figs. 10 and 11 are graphs showing a frequency vs.
impedance locus of BAPs and non-BAPs measured in left and
right arms of subjects, respectively, using the system of
this. Figs. 10 and 11 show impedance measured ay BAPs PC5
and PC6 and non-BAPs for 1left and right arms of five
subjects. PC5 (Jian Shi) and PC6 (Nei Guan) represent
acupuncture points known in oriental medicine.

Fig. 10 shows that loci depend on a frequency and all
frequency points form an arc. Measurements ay BAPs and non-
BAPs are noticeable in a range of low frequencies but are
insignificant in a range of high frequencies.

Fig. 11 shows results of measurement of skin impedance
at BAPs and non-BAPs in the right arms of the subjects. Fig.
11 also shows results of measurement in a range of low
frequencies of 0.1 to 10 Hz. This is because there is a
noticeable difference between a skin impedance locus at BAPs
and a skin impedance locus at non-BAPs in the range of low
frequencies, as shown in Figs. 10 and 11.

Accordingly, it is preferable to set the lower limit of
the range of low frequencies applied to this invention to be
above 0.1 Hz. The upper 1limit of the range of high
frequencies is set to be 1.5 kHz or so. This is because
there appears little difference in the range of high

frequencies. In addition, since this invention uses small
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electrodes of size of several mm, it can be seen that real
number parts and imaginary number parts of the impedance
have large values.

In addition, as a result of application of the system
of this invention, it <can be seen that the range of
frequencies preferred to perform reliable measurement for
the skin impedance locus is 0.1 Hz to 1.5 kHz.

Although. a few exemplary embodiments have been shown
and described, it will be appreciated by those skilled in
the art that adaptations and changes may be made in these
exemplary embodiments without departing from the spirit and
scope of the invention, the scope of which is defined in the

appended claims and their equivalents.

[Industrial Applicability]

In this manner, in this invention, BAPs and non-BAPs
can be distinguished from each other through spots showing a
noticeable difference between skin impedances by measuring
the absolute values and phases of the skin impedances of
BAPs and non-BAPs at different frequencies. Accordingly, it
is possible to find acupuncture points easily as well as
provide high reliability and precision in research and
investigation of BAPs (acupuncture points) using the system

of this invention.
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[CLAIMS]
[Claim 1]

A small electrode sensor for skin impedance measurement,
comprising:

a semiconductor substrate;

an insulating layer formed on the substrate; and

at least one pair of electrodes which are symmetrically
formed on the insulating layer with respect to a vertical
central line of the insulating layer,

where the at least one pair of electrodes includes a

reference electrode and a measuring electrode.

[Claim 2]

The small electrode sensor according to Claim 1,
further comprising an adhesion layer formed between the

insulating layer and the at least one pair of electrodes.

[Claim 3]

The small electrode sensor according to Claim 1,
wherein four pairs of electrodes are arranged on a
circumference having a predetermined radius in a central

portion.

[Claim 4]

A system for measuring skin impedance, comprising:
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a small electrode sensor according to any one of Claims
1 to 3;

a circuit part including resistors and a capacitor
connected in series or in parallel;

a power source which applies a voltage or current;

an amplifier which amplifies a signal; and

a control and display unit which controls the system

and displays a measured signal.

[Claim 5]

The system according to Claim 4, wherein the system is

an apparatus for finding positions of acupuncture points.

[Claim 6]

A method of fabricating a skin impedance measuring
sensor having at least one pair of electrodes, comprising
the steps of:

(a) forming an insulating layer on a substrate;

(b) applying a photoresist on the central portion of
the insulating layer;

(c) forming an adhesion layer on the insulating layer
and the photoresist;

(d) forming a metal electrode layer on the adhesion
layer; and

(e) forming electrodes by removing the photoresist and
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an upper layer using a lift-off method.

[Claim 7]

The method according to Claim 6, wherein the step (e)
of forming electrodes includes forming at least one pair of
electrodes including a measuring electrode and a reference
electrode which are disposed with an interval with respect

to a central point.

[Claim 8]
The method according to Claim 6 or 7, wherein the step

(c) includes forming a chromium adhesion layer by sputtering.

[Claim 9]
The method according to Claim 6 or 7, wherein the step
(d) includes forming a metal electrode layer by thermal

vapor deposition.
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Fig. 8
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Fig. 9




WO 2012/070756 PCT/KR2011/006811

(a) ] v H ¥ ¥ ¥ I
40000 - [m nen-BAPS tHx  O05Hz -
1 le BAP o n = m0.1 Hr -
m" ' -
1 1Mz 3
30000 - 21z 9 0.% 1 Hx -
g . -
7 25000 - -
g.- ] sz .
8 29000 - -
= ; 1Mz -
15000 - * -
) - .
10000 - - -
L * -
5000 - -
0- -
| 1su .

-m l T ' L { L ‘ ¥ '

0 20000 40000 60000 80000
Resistance ()

(b) . T ¥ T T T T
1 |» aAPLPCS) n ) " -
35000 - -
20000 2He 1H2  OSHz i}
_ 3z ‘g . ® 001k -
o 25000 - -
a7 3 )
8 20000 - -
e ] " -
,g 15000 - -
- o -
5000 - -
0 - -
Jrexiz -

5000 T 4 L ¥ ¥ l L ' i i ¥

0 20000 40000 60000 80000 100000

Resistance(n)



WO 2012/070756 PCT/KR2011/006811
8/8
[ 2
Fig. 11
(a) ® non-BAPs T T T T T
40000 | & BAPS(PCY) 2ux  ANzOSHZOAME -
" ¢ am a
. n 2Hz 1Hz 0.5H2
a
P L -
8 p» . -
2 20000
[
g 10000 vl
04 -
1.5kN0z
| | b ¥ ¥ { o ] ¥ |} ¥ 1 M 3
0 20000 40000 60000  BCODO 100000 120000
Resistance(())
(b) ™ non-BAPs T " iz 08Hz 01Mz
40000 |2 BAPS(PCS) SHz [ ] (] " 8
=
2Hz §Hy OBSHz 01Kz
— 30000 - 3z ] . e » 7
.
(2] .
n 2m0~ b
2 .*
é 10000 P -
[ 4
0 lez N
] M ! v 1 ¥ 1 v ¥ N ¥ M ]
0 20000 40000 80600 80000 100000 120000

Resistance(Q)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2011/006811

A. CLASSIFICATION OF SUBJECT MATTER

GOIN 27/02(2006.01)i, A61B 5/04(2006.01)i

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)
GOIN 27/02; A61B 5/05; A61B 5/02; A6IN 1/04; C12Q 1/70; A61B 5/0402; C12Q 1/68

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: skin, impedance, electrode, reference, measuring.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2004-0010893 A (SAMSUNG ELECTRONICS CO., LTD.) 05 February 2004 1-4
A See abstract, claims 1-3, figures 1, 2. 5-9
Y KR 10-2006-0081537 A (SAMSUNG ELECTRONICS CO., LTD.) 13 July 2006 1-4
A See abstract, claim 6, figure 2. 5-9
A US 6577893 B1 (BESSON MARCUS et al.) 10 June 2003 1-9

See abstract, claims 1-52, figures 1-7b.

A WO 01-52730 Al (INSTRUMENTARIUM CORPORATION) 26 July 2001 1-9
See abstract, claims 1-68, figures 1-3b.

|:| Further documents are listed in the continuation of Box C. IE See patent family annex.

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

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"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 step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
26 APRIL 2012 (26.04.2012) 27 APRIL 2012 (27.04.2012)
Name and mailing address of the ISA/KR Authorized officer
' Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, Noh Dae Hyun
. Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5637

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/KR2011/006811

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-2004-0010893 A 05.02.2004 CN 1284507 CO 15.11.2006
CN 1480097 A 10.03.2004
EP 1384436 A2 28.01.2004
EP 2002787 A2 17.12.2008
US 2004-0122336 A1 24.06.2004
US 7474917 B2 06.01.2009

KR 10-2006-0081537 A 13.07.2006 US 2006-0154242 A1 13.07.2006
US 7741105 B2 22.06.2010

US 6577893 B1 10.06.2003 EP 0719108 At 03.07.199
US 05862803A A 26.01.1999
US 05957854A A 28.09.1999
US 2004-0015058 At 22.01.2004
US 2007-0208235 A1 06.09.2007
US 6289238 B1 11.09.2001
US 7215991 B2 08.05.2007
WO 95-07048 A1 16.03. 1995

WO 01-52730 A1 26.07.2001 AT 326901 T 15.06.2006
AU 2001-23911 A1l 31.07.2001
AU 2001-25420 A1 31.07.2001
DE 60119835 D1 29.06.2006
EP 1164927 A1 02.01.2002
EP 1164928 A1 02.01.2002
JP 2003-520093 A 02.07.2003
JP 2003-520094 A 02.07.2003
US 6622035 B1 16.09.2003
WO 01-52731 A1 26.07.2001

Form PCT/ISA/210 (patent family annex) (July 2009)



	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 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - wo-search-report
	Page 32 - wo-search-report

