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SYSTEM AND METHOD FOR CONTEXT DEPENDENT SERVICE DISCOVERY
FOR MOBILE MEDICAL DEVICES

DESCRIPTION

The following relates to the network systems and methods. It finds
particular application in conjunction with short-range medical wireless network systems
and will be described with particular reference thereto. However, it is to be appreciated that
the invention will also find application in conjunction with other network systems and the
like.

Short-range wireless systems typically have a range of less than one
hundred meters, but may connect to the Internet to provide communication over longer
distances. Short-range wireless systems include, but are not limited to, a wireless personal
area network (PAN) and a wireless local area network (LAN). A wireless PAN uses low-
cost, low-power wireless devices that have a typical range of about ten meters. An example
of a wireless PAN technology is the IEEE 802.15.1 Bluetooth Standard. An example of a
wireless LAN technology is the IEEE 802.11x Wireless LAN Standards.

A Bluetooth device includes, but is not limited to, a mobile telephone,
personal or laptop computer, and personal electronic device such as a personal digital
assistant (PDA), pager, a portable-computing device, or a medical device. Each Bluetooth
device includes application and operating system programs including service discovery
protocols which are designed to discover other Bluetooth devices (i.e. peer devices) as they
enter and leave the communication range of the networks.

The service discovery protocols, known in the industry, are designed to
support zero-configuration, "invisible" networking, and automatic discovery for a breadth of
device categories from a wide range of vendors. E.g., a device can dynamically join a
network, obtain an address, convey its capabilities, learn about the presence and capabilities
of other devices, and conduct a peer-to-peer communication, all automatically without user
intervention and invisibly to the user.

Currently, in the architecture of most service discovery protocols, service
providers just announce the availability (when services are started) and unavailability (when
services are stopped) of their services into the network. All devices directly connected to the
network automatically get the service information and store it into or remove it from each

device local repository. With many devices within a hospital network, comprehensive
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service information is stored and removed, quite frequently, into the devices’ local
repository. This creates some problems such as the communication and processing overhead
which is caused by an unnecessary service discovery. Also, devices store and display
service information that the users actually have no interest in, or are not even authorized to
use. Such information overflow is cumbersome for users and may even lead to wrong
configurations, possibly resulting in medical errors in clinical applications.

One approach is to manage the information based on context and relevance
by displaying it on the user displays. The user then can select the information and services
that are relevant. However, such association of the user to the relevant information and
services is time-consuming and may lead to mistakes as some important information may be
omitted.

The present invention provides a new and improved apparatus and method

which overcomes the above-referenced problems and others.

In accordance with one aspect, a communication system is disclosed.
Medical peer devices each includes a peer-to-peer interface and provides services for
medical procedures, as for patient monitoring. A mobile device includes a short-range
wireless interface device to discover medical peer devices and associated peer devices
services and to communicate with these devices. A positioning component enables that a
central positioning system determines the location of the mobile device, or that the mobile
device itself can determine its location. An identification component reads a patient
identification device and identifies a patient at the location of the mobile device; and reads
a clinician identification device and identifies a clinician at the location of the mobile
device. A visibility manager limits information and services available to the mobile device
to current context relevant information and services which are based at least on one of the
identity of the patient, the identity of the clinician, and the identified mobile device
location.

In accordance with another aspect, a communication method is disclosed. A
location of a mobile device is identified. An object is identified by an identification tag
associated with the object. Peer devices and associated peer devices services are

discovered via a short-range interface device. Information and services available to the
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mobile device are limited to current context relevant information and services which are
based at least on one of the identity of the object, and the identified mobile device location.

One advantage of the present invention resides in automatic connection of
clinician’s terminals to patient specific networks.

Another advantage resides in reduced time associated with discovery of
short-range medical devices.

Another advantage resides in reduced time associated with association of
clinician’s terminal to patient specific applications and access to patient specific data.

Another advantage resides in automatic configuration of the clinician’s
mobile device with respect to the preferences of the clinician and the specific care
situation.

Yet another advantage resides in overall improvement of patient-specific
healthcare applications and simplification of workflows.

Still further advantages and benefits of the present invention will become
apparent to those of ordinary skill in the art upon reading and understanding the following

detailed description of the preferred embodiments.

The invention may take form in various components and arrangements of
components, and in various steps and arrangements of steps. The drawings are only for
purposes of illustrating the preferred embodiments and are not to be construed as limiting
the invention.

FIGURE 1 is a diagrammatic illustration of a medical communication
system,;

FIGURE 2 is a diagrammatic illustration of a portion of one example of a
medical communication system;

FIGURE 3 is a diagrammatic illustration of a portion of another example of
a medical communication system; and

FIGURE 4 is a diagrammatic illustration of a portion of another example of

a medical communication system.
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With reference to FIGURE 1, a context relevant communication system 10
includes wireless mobile devices 12 owned by a single administrative entity, e.g. a
hospital, an enterprise, a factory, or the like. Each mobile device 12 includes a positioning
component 14 which is, for example, via software-protocols connected to a hospital
positioning system 16, which is in operative communication with a hospital network 18,
by wireless link or links 20. In one embodiment, the hospital positioning system 16 is a
central positioning system. The hospital positioning system 16 and the positioning
component 14 communicate to obtain the position of each mobile device 12 via known
indoor positioning technologies. In one embodiment, the hospital positioning system 16
and the positioning component 14 communicate wirelessly. For example, the hospital
network 18 includes the wireless technology infrastructure and each positioning
component 14 includes a WLAN card. Examples of a WLAN technology are the IEEE
802.11x Wireless LAN Standards. Other examples of positioning technologies are IR tags,
RF tags, short range RF beacons, and the like.

Each mobile device 12 further includes a short-range or first interface or
device 22 which allows the mobile device 12 to communicate peer-to-peer with other
medical peer devices located nearby and to access one or more services provided by other
medical or peer devices via wireless link or links 24. For example, a physician or clinician
or health care professional 30 can provide a service to a patient 32, e.g. administer a
medication, check a status of the monitoring equipment, and the like, by using the mobile
device 12 via one of known peer-to-peer communications technologies. An example of a
wireless short-range technology is the Bluetooth Standard. The Bluetooth Standard
operates in the 2.4 GHz Industrial, Scientific, and Medical (ISM) band and provides a peak
air-link speed of one Mbps and a power consumption low enough for use in personal,
portable electronics such as a personal digital assistance or mobile phone. A description of
the Bluetooth communication protocol and device operation principles is in Bluetooth
Special Interest Group, Specification of the Bluetooth Standard, version 1.0B, volumes 1
and 2, December 1999. Of course, it is contemplated that the local device uses other short-
range technologies such as IEEE 802.15.4 ZigBee, and the like short-range communication
technologies.

Each Bluetooth device includes application and operating system programs

designed to find other Bluetooth devices as the other devices enter and leave the
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communication range of the network. The requesting Bluetooth device is in a client role and
the responding Bluetooth device is in a server role to establish a link between the two
devices. The requesting and responding Bluetooth devices use the link 24 and a service
discovery protocol 34, as one provided by UPnP, to discover the services offered by the
other Bluetooth devices and how to connect to those services. A service description, created
using a description language and an appropriate vocabulary, is made available for query
matching as discussed in detail below.

With continuing reference to FIGURE 1, in the illustrated example, the
communication system 10 includes a wireless or wired patient point-of-care network 40
which includes: (i) sensor nodes 42 disposed on the patient 32 to monitor vital signs such as
electrocardiographic (ECG) data, heart rate, respiratory rate, respiratory cycle, blood
pressure, or so forth; and (ii) a first peer or medical device , e.g. bedside blood oxygen
saturation (SpO.) monitor 44, connected with a second peer or medical device, e.g. an SpO,
fingertip probe 46. The wireless or wired point-of-care network is an example, and those
skilled in the art can readily include additional or other medical devices such as high
resolution sensors, bedside monitors, ventilators, and the like in the network. Moreover, the
point-of-care network can be changed on an ad hoc basis by adding or removing medical
devices.

It will be appreciated that wires or cabling are not necessarily completely
omitted from the wireless patient point-of-care network — for example, the SpO, fingertip
probe 46 may be connected with the SpO, monitor 44 by a cable. Similarly, although not
illustrated, it is contemplated that some of the devices of the patient point-of-care network
may include power cords connected to house electricity. For example, although as
illustrated, the SpO, monitor 44 is battery-powered, it could instead or additionally include
a power cord plugged into a conventional electrical power outlet.

The patient point-of-care network further includes a first or patient
identification device 48. In the illustrated embodiment, the patient identification device 48
is disposed on a wristband worn by the medical patient 32; however, more generally the
patient identification device 48 can be worn or attached to the patient 32 substantially
anywhere. Likewise, the clinician 30 is equipped with a clinician or second identification
device 50. The identification devices 48, 50 store unique identification codes or

corresponding patient and clinician ID 52, 54 which pertain to a particular person and are
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read by an identification or ID component 60 via use of one of known identification
technologies. For example, a barcode marker which contains a unique identification
number (ID) can be attached to the patient’s and/or clinician’s body, e.g. with a wrist band,
and read with a barcode scanner. As another example, the patient and clinician
identification codes 52, 54 can be stored in an RFID-tag and read with an RFID reader. Of
course, it is contemplated that the ID codes 52, 54 can be read by a use of one of known
wireless technologies.

In some cases, the mobile device may use the same wireless interface both
for discovering (and communicating with) the medical devices and being located by the
hospital positioning system.

The first and second peer devices 44, 46 optionally also wirelessly
communicate with each other via peer-to-peer communications by using one of the short-
range communications technologies. Each medical device offers a set of medical services
and can demand access to a set of medical services available at other devices. The patient
identification device 50 optionally also includes patient monitoring or therapy
functionality, such as an ECG, SpO., or other sensor.

With continuing reference to FIGURE 1, in the illustrated example, the
clinician 30 is visiting the patient 32 in a patient room. The clinician 30 communicates
with the devices of the patient’s 32 point-of-care network via an associated mobile device
12, which includes the positioning component 14 such as a 802.11b interface for a
hospital-wide connectivity, the short-range interface 22 such as Bluetooth interface for
local peer-to-peer connectivity, and the identification component 60 such as an RF tag
reader for reading the patient and clinician identification codes 52, 54. The medical devices
44, 46 cach includes a peer-to-peer or second interface 62 such as Bluetooth interface.
When the clinician 30 enters a patient room, the hospital central positioning station 16
locates the clinician’s mobile device via the positioning component 14. The clinician’s
position is stored in a position memory 68. The identification component 60 of the mobile
device 12 reads the clinician ID 54 and identifies the clinician 30. The read clinician ID
code is stored in an ID memory 70. The clinician 30 identifies the patient 32 while the
identification component 60 of the mobile device 12 reads the patient ID code 52 from the
patient identification device 48. The read patient ID code is stored in the ID memory 70.

The service discovery protocol 34 of the mobile device 12 identifies the peer devices 44,
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46 in the patient room. E.g., each peer ID 64 and associated peer device services 66 are
identified. Descriptions for each discovered peer and associated services are created. All
other medical devices that are not in the current location are filtered out. As discussed in
detail below, the local services offered at the mobile device 12 are limited to those
available at the current location of the mobile device 12, e.g. the patient room. E.g., the
medical devices, which are associated to the identified patient 32 and the associated
medical devices services are available and displayed on the screen of the mobile device 12.
In this scenario, the location of room and patient ID and clinician ID are the context
information. The context information is used by the running application in the mobile
device 12 to filter out irrelevant medical devices and services. The displayed information is
less cluttered and more accurate. The filtering of the unrelated information and services is
done automatically, so it is easier for the clinician 30 to conduct her/his work.

With reference to FIGURES 2 and 3, during the initialization of an
associated mobile device 12, a discovery agent 100 searches for other short-range mobile
devices 12 or peers 44, 46 and associated services 66 by using the service discovery
protocol(s) 34 such as a UPnP stack. The discovery agent 100 stores the information about
the located peers 44, 46 and services 66 in a discovered services repository 110. The
discovered services repository 110 includes a discovered peer record, a discovered service
record, and a visibility record. For example, the discovered peer record includes peer
identification code, peer name, and peer description. The discovered service record
includes peer identification code, service identification code, service name, and service
description. The visibility record is set by a visibility manager 120 as discussed in detail
below. A context handler 130 locates context information such as a mobile device location
and patient identification by using any available positioning and identification technologies
as discussed above.

The context handler 130 queries detailed context information from a context
query engine 140. The context query engine 140 retrieves the detailed context information
from a context information repository 142 and returns the retrieved detailed context
information to the context handler 130. The information, which is stored in the context
information repository 142, includes context service information record which is recorded
for applications 144 at the time each application 144 registers associated context and

service information with a context registration engine 146. For example, the context
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service information record includes application identification code, context identification
code, peer identification code, and service identification code. The context query engine
140 returns to the context handler 130 a retrieved detailed context information which, for
example, includes context identification code, peer identification code, service
identification code, and application identification code.

After getting the notification of changes of the context information from the
context handler 130, the visibility manager 120 uses the updated detailed context
information to set a visibility flag of peers and associated services in the visibility record of
the discovered services repository 110. For example, the visibility record includes peer
identification code, service identification code, application identification code, and
visibility flag. The visibility flag can be set to visible or invisible by changing, for
example, a flag from 0 to 1. The context handler 130 continually monitors the change of
the current context information and queries the detailed context information from the
context query engine 140. The context query engine 140 retrieves the updated detailed
context information from the context information depository 142. The context handler 130
notifies the visibility manager 120 about any change in the context information. Before
setting the visibility flag in the visibility record, the existing visibility setting in the
discovered services repository 110 is reset to invisible, e.g. the visibility flag is set to 0. In
this manner, the upper applications use the visibility information to filter out context
unrelated services information.

With continuing reference to FIGURE 2, the context information repository
142, context query engine 140 and context registration engine 146 are located in a context
awareness server 148. Such configuration allows for communications with multiple mobile
devices 12.

With reference again to FIGURE 3, the context information repository 142,
context query engine 140 and context registration engine 146 are located together with the
context handler agent in the mobile device. Such configuration is beneficial when the
context information can be decided at the side of the mobile device.

With reference to FIGURE 4, each application 144 includes the discovered
services repository 110 and context information repository 142. The functions to keep the
information of discovered peers and associated services, and the functions to control the

visibilities of such information by using context information are shifted from lower
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software stacks 200 of the mobile device 12 to running upper applications 202. After
getting notification of the discovered service information from the discovery agent 100, a
discovery handler 210 updates the records stored in the discovered services repository 110.
The visibility manager 120 modifies the visibility fields of corresponding records
according to the notification about context information from the context handler 130 by
querying context information from the context information repository 142. The context
information, e.g. context identification code, peer identification code, and service
identification code.

The context handler 130 directly notifies the visibility manager 120 about
the new context ID. The visibility manager 120 queries the context service information
record and sets the corresponding visibility flag in the discovered service record

The information stored in the discovered services repository 110 includes
the discovered peer record and discovered services record. The discovered peer record
includes peer identification code, peer name, and peer description. The discovered service
record includes peer identification code, service identification code, service name, service
description, and the visibility flag. The visibility flag can be set to visible or invisible by
changing, for example, a flag from 0 to 1, as described above.

The architecture and methods described above are independent of the lower
level service discovery protocols and positioning technologies. They are suitable for all the
current service discovery protocols and positioning technologies. The UPnP service
discovery protocol, Wireless LAN positioning technologies, and RF tag identification
technologies are used as examples. Context information and the related service information
can be input by the administrator during the deployment phase of the system. The upper
applications can also register such context information by calling the context registration
engine during the initialization phases.

The invention has been described with reference to the preferred
embodiments. Modifications and alterations may occur to others upon a reading and
understanding of the preceding detailed description. It is intended that the invention be
constructed as including all such modifications and alterations insofar as they come within

the scope of the appended claims or the equivalents thereof.
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CLAIMS

1. A communication system (10) comprising:
medical peer devices (44, 46) which each includes a peer-to-peer interface and
provides medical services for medical procedures;
a mobile device (12) including:
a short-range interface device (22) for discovering medical peer
devices (44, 46) and associated peer devices services (66),
a positioning component (14) for identifying a location of the
mobile device (12), and
an identification component (60) for reading a patient identification
device (48) and identifying a patient (32) at the location of the mobile device
(12), and reading a clinician identification device (50) and identifying a
clinician (30) at the location of the mobile device (12);
and
a visibility manager (120) for limiting information and services available to the
mobile device (12) to current context relevant information and services which are based at
least on one of the identity of the patient (32), the identity of the clinician (30), and the

identified mobile device location.

2. The system as set forth in claim 1, further including:
a discovered services repository (110) for storing records of the discovered medical

peer devices (44, 46) and associated peer devices services (66).

3. The system as set forth in claim 2, wherein the current context relevant
information and services are selected by setting a visibility flag in the discovered services
repository (110) to a visible setting for only those discovered peer devices and associated
peer devices services which are one of associated with the identified patient (32) and the

mobile device location and accessible for the identified clinician (30).

4. The system as set forth in claim 3, further including:
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a context registration engine (146) for registering detailed context of each
application (144); and

a context information repository (142) for storing detailed context information of
each registered application (144) including at least an application identification,
application associated context information, associated peer devices and associated peer

devices services.

5. The system as set forth in claim 4, further including:
a context handler (130) for matching the current context information with the

application associated context information.

6. The system as set forth in claim 5, wherein the visibility manager (120)
resets the visibility flag in the discovered services repository (110) based on the matched

context information.

7. The system as set forth in claim 6, wherein the context handler (130)
continually monitors the context information and the visibility manager (120) resets the
visibility flag in the discovered services repository (110) based on the updated matched

context information.

8. The system as set forth in claim 1, wherein at least one of the patient and
clinician identification devices (48, 50) includes at least one of:

RF tag,

IR tag, and

a barcode.

9. The system as set forth in claim 1, wherein the short-range interface device
(22) includes at least one of:
ZigBee interface; and

Bluetooth interface.

-11 -
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10. A communication method comprising:

identifying a location of a mobile device;

identifying an object by an object identification tag associated with the object;

discovering peer devices and associated peer devices services via a short-range
interface device; and

limiting information and services available to the mobile device to current context
relevant information and services which are based at least on one of the identity of the

object, and the identified mobile device location.

11.  The method as set forth in claim 10, wherein the object is a medical patient
and the peer devices include at least one of an Electrocardiogram device (ECG), and
Electroencephalogram device (EEG), an Electromyogram device (EMG), an invasive
blood pressure measurement device (BP), a non-invasive blood pressure measurement
device (NiBP), pulse measurement device, cardiac output monitor, respirations
measurement device, blood oxygen measurement device (SpO,), and core body

temperature measurement device.

12.  The method as set forth in claim 10, further including:
storing records of the discovered peer devices and associated peer devices services

in a discovered services repository.

13.  The method as set forth in claim 12, further including:

setting a visibility flag in the discovered services repository to a visible setting for
only those discovered peer devices and associated peer devices services which are one of
associated with the identified object and the mobile device location and accessible for the

identified clinician.

14.  The method as set forth in claim 13, further including:

registering context of each application; and

storing context information of each registered application including at least an
application identification, application associated context information, associated peer

devices and associated peer devices services.
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15.  The method as set forth in claim 14, further including:
matching the current context information with the application associated context

information.

16.  The method as set forth in claim 15 further including:
resetting the visibility flag in the discovered services repository based on the

matched context information.

17.  The method as set forth in claim 16, further including:
continually monitoring the context information; and
resetting the visibility flag in the discovered services repository based on the

updated matched context information.

18.  The method as set forth in claim 11, wherein the object identification
device includes at least one of:

RF tag,

IR tag, and

a barcode; and
the short-range interface includes at least one of:

ZigBee interface; and

Bluetooth interface.

19.  An apparatus for performing the method of claim 10.

20. A communication apparatus (10) comprising:

a means (14, 16) for identifying a location of a mobile device;

a means (60) for identifying an object by an object identification tag associated
with the object;

a means (22) for discovering peer devices and associated peer devices services via

a short-range interface device; and
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a means (120) for limiting information and services available to the mobile device
to current context relevant information and services which are based at least on one of the

identity of the object, and the identified mobile device location.

-14 -



PCT/IB2006/052439

WO 2007/012998

[ D14 s
MAanoosIq 9oIneg | THVE
b 1
v aoelia)u] ebuey 1oyS
Aowsy 3 N 77 Se0INIBS
Lol al yusuodwo) n___u 99> 7 |
uonisod -89 02 97 rvodwos | e
i Buiuonisod [v1 -
uonels & J3pUBH X3JU0D | €9 al Jeed |49
< [~|Buonisod [* ‘ oomeq oIgoW  O€}| || somneq Jeod puz
91— ¢NK g 9%~ ¥
3l ERITNETS W__ UeIoIulD
. |9 % | poINQ A puZ
aoeLIoU| -~ 0 L_0¢g
199 4-0)-1994 2 ﬂmm
N@lv * ! 144 € X
dl Joed > St cl dl uened
—L 9 Q7
- \ pp| 80lAeQ Jeed sl \ o @dlAe(d dl sl
& 0| S b A J U o




PCT/IB2006/052439

WO 2007/012998

¢ D4

2/4

N_‘J

DN\J\ aOEQS_ ail L@@NCN_\/_
AnqisiA
P
h 4
Jusuodwon ,.\o @ Dok :
uoneoynuap|
8l OLl | Alolisode(
J jusuodwiod | ] seomes
Buiuonisod b palaA0osI(]
Buz | Ovl . f
w&_ - 71 Jepuey
xmo”oo « » 1809 1000}0.d
XajuoD fiousodoy 0c1d AaA09osIq 92IMBS
auibu3 Olu] IxUOO m%ﬂww_m__ 1ueby AISA0DSI
uone.sibey A d ) . 00l 9oeHa]
IXa)uoD 89~ obuey poys
gk JoAIBg ZC~
2l SSBUBIEMY JX8JU0D soineq aliqopy L »| Suoneolddy
il J




PCT/IB2006/052439

WO 2007/012998

¢ DI4

N_‘J

3/4

aulbug

ovl

Aanpd

IX8Ju0D

auibug

Aioysoday
Oju] JX8juoH

uonessiboy
1X8JU0D

oyl

Al

0.— 4 Aows Q| Jabeuep
_ Angisip
y >
Juauodwo) \om ozlJ ]
uonedyjuapi
OLl | Alolisode(
Jusuodwo) 1 seoneg
Buiuonisod | ve, paianoosiq
vl Jepuey f
|  meod 1090}0Id
oclJ Aleno9osI( 99IAI8S
Aows
uonIsod Jueby Alenoosig
- 001~ 90EelU|
89- abuey poys
¢c
soineq aliqopy L »| Suoneolddy

A,




PCT/IB2006/052439

WO 2007/012998

v DId

4/4

N_VJ

(%4
Aows\ Qi lrcmcanoo ai || 09 .
0/—’ bl |090104d
1 AioAo2sI( 92IAI8S
Kowa jusuodwo)
uonISod Buiuonisod 1eby Alanoosiq
90— Ja|pueH 001- | ©9%epa]
1XeJuU0nH = abuey uoys
ocl- -
Alojisodey v
0Ju| 1X8JU0D
a4 f fioysode(
sooineg  ~+O0LL
isbeuey | | paisnoosig
Aupaisin f
i l— 0z— Jo|pueH
Alanoosig MH-01¢
921A8(] 9JIqON suoleoljddy

>002

+202




INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2006/052439

A, CLASSIFICATION OF SUBJECT MATTER
N, HOAL 20708

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4L AB1B

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

Electronic dala base consulted during the international search (name of data base and, where practical, search lerms 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.

Y US 2003/058808 Al (EATON ERIC T [US] ET AL 1-20
EATON ERIC THOMAS [US] ET AL)

27 March 2003 (2003-03-27)
paragraph [0002]

paragraph [0024]

paragraph [0034] - paragraph [0044]
paragraph [0052]

paragraph [0056] - paragraph [0058]
figures 1,4

Y EP 1 536 612 A (SAMSUNG ELECTRONICS CO LTD 1-20
[KR1) 1 June 2005 (2005~-06-01)
paragraph [0001]

paragraph [0003] - paragraph [0006]
paragraph [0041] - paragraph [0047]"
figures 1-9

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

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

"E" earller document but published on or after the international
filing date

‘L" document which may throw doubts on priority claim(s) or
which is cited 1o establish the publication date of another
citation or other spetial reason (as specified)

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

*P* document published prior to the interational filing date but
later than the priority date claimed

“T* later document published after the international filing date
or priofity date and not in confiict with the - application but
cited to understand the principle or theory underlying the
Inventlon

X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be consideted 1o
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 docu—
;n?nts, such combination being obvious to a person skilled
n the art.

& document member of the same patent family

Date of the actual completion of the international search

5 December 2006

Date of mailing of the international search report

12/12/2006

Name and maifing address of the ISA/
European Patent Cffice, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31~70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 3403016

Authorized officer

Homan, Peter

Form PCT/ISA/210 {second shest) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2006/052439
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2003058808 Al 27-03~-2003 CN 1572065 A 26-01-2005
EP 1464125 A2 06-10-2004
JP 2005505172 T 17-02-2005
W0 03028343 A2 03-04-2003
US 2005036476 Al 17-02-2005
EP 1536612 A 01-06-2005 CN 1622549 A 01-06-2005
JP 2005158068 A 16-06-2005
Us 2005120073 Al 02-06-2005

Form PCTN1SA/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 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

