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(57) Abstract: The invention concerns a body-mountable device (12) for a medical sensor assembly (10) and a method of using the
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Body-mountable device, medical sensor assembly and method of use

Description

The invention concerns a body-mountable device for a medical sensor
assembly, in particular for continuous analyte monitoring, such as continuous
glucose or lactate monitoring, comprising a patch configured for adhesive
attachment to a body of a patient and a mounting unit arranged on the patch
for connecting a disposable transcutaneous sensor to a reusable electronics
unit. The invention further concerns a medical sensor assembly including

such a body-mount and a method of using same.

Monitoring of certain analytes, specifically glucose or lactate in body fluids
like blood or interstitial fluid may be performed by using electrochemical
sensors. In addition to intermittent measurement, in which a user takes a
sample by lancing the skin of a boy part, continuous glucose monitoring
(CGM) systems are established specifically in clinical practice for controlling
a diabetes state. Here, the sensor is partially implanted with its electrode
portion in the interstitial tissue for a longer period of at least several days.
The sensor is generally applied using an insertion instrument, which is then
removed, while a contact portion of the sensor outside the body remains
connected to an electronics unit which amplifies the weak analogue

measuring signal for further processing.

In this context, it is known from US2012/0197222 to provide in vivo analyte
sensors fully integrated with on-body electronics which may include a
glucose sensor, electronics, battery and antenna encased (except for the
sensor portion that is for in vivo positioning) in a waterproof housing that
includes or is attachable to an adhesive pad. However, such an arrangement
requires the electronics unit to be disposed after the limited lifetime of the
sensor. Alternatively, it has been practiced to clean and disinfect the
electronics unit, though the increased time and effort may hardly be accepted

particularly when clinical personnel are involved.
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On this basis the object of the invention is to further improve the known
devices, systems and methods and to provide a design which allows cost-
effective and easy to handle use and while reducing the risk of infectious

contamination and mismeasurement.

The combination of features stated in the independent claims is proposed to
achieve this object. Advantageous embodiments and further developments of
the invention are derived from the dependent claims.

The invention is based on the idea of providing the electronics unit
completely shielded against the sensor. Accordingly, it is proposed that the
mounting unit comprises an electronics compartment which is closed by a
sealing cover for fully encasing an internal space adapted for receiving the
electronics unit, wherein the cover can be opened for insertion or removal of
the electronics unit. In this configuration, it is possible to package the
electronics in a germ- and fluid-tight manner, while significantly reducing the
effort for reuse. Cleaning and disinfection may even be avoided as the
electronics is fully encased and not exposed to any body fluid. Moreover, a
contamination of contact part of the electronics with body fluid can be
avoided, thereby reducing the risk of incorrect measurements.

Advantageously, the cover is movable relative to the electronics
compartment between an open and a closed state, thus being removable and
allowing for simplified replacement of the electronics unit inserted in the

internal space.

Advantageously, the electronics compartment is formed integrally with the
mounting unit preferably as a molded part which may be fabricated by
injection molding. In this way, manufacturing costs may be reduced, and
handling of separated parts can be avoided. Thus, the body-mount may
easily be disposable as a single use article, while the electronics can be

reused.
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Preferably, the electronics compartment is formed by a shell or vessel
surrounding an opening, and wherein a rim of the shell or vessel forms a seal
seat for a rim of the cover. In order to improve the tightness, additional
sealing elements such as an elastomer seal or a past-like sealant can be

easily integrated.

For further handling improvement it is advantageous when the cover is
connected by an integral hinge-joint to the mounting unit, specifically to the

electronics compartment.

It is also preferred that the internal space of the electronics compartment is
adapted for a form-locked accommodation of the electronics unit in a defined

orientation. Thus, a misalignment can be avoided.

Another handling improvement provides that the cover is operable by means
for a lever which is attached to the mounting unit or to the cover.

In this connection it is further advantageous when the cover on its side facing
the internal space is provided with a hold-down element to bias the
electronics unit against electrical contacts, thereby maintaining a reliable

electric connection.

A particular embodiment further comprises an electrical through-connection
between the internal space and the exterior of the electronics compartment
that is provided through a wall of the electronics compartment for a galvanic
connection of the sensor to the electronics unit. In this way, the functionality
of the electronics can be maintained in a germ-shielded space.

For further design improvement it is advantageous when the electrical
through-connection comprises contact pads which are arranged on both
sides of the wall and which consist of one of metal, carbon and electrically

conductive polymer.



WO 2017/140763 PCT/EP2017/053479

10

15

20

25

30

-4 -

According to a preferred implementation, the mounting unit comprises a
pressure element configured to pressure the sensor against electrical
contacts on the electronics compartment, thereby avoiding contact faults.

Advantageously, the mounting unit further comprises a platform for
connecting a proximal part of the sensor thereon. Such a platform provides
an easy accessible mounting area facing away from the body and being
adapted for supporting thereon the proximal part of the sensor.

It is further advantageous when the electronics compartment is pivot-
mounted on the platform for providing access to the mounting area and also
to the implantation site through a hole in the platform.

The invention further relates to a medical sensor assembly, in particular for
continuous analyte monitoring, comprising a body-mountable device, a
disposable transcutaneous sensor and a reusable electronics unit connected
to the sensor for receiving a sensor signal which is indicative for an analyte in
a body fluid, wherein the electronics unit is fully encased in an electronics
compartment which is closed by a sealed cover being operable to remove the

electronics unit.

Preferably, the sensor is arranged completely on the exterior of the
electronics compartment and is connected to the electronics unit by means of

an electrical through-connection.

Another aspect of the invention is directed to a method for application of a
body-mountable device in a medical sensor assembly, comprising
— providing a body-mountable device having an adhesive patch and a
mounting unit arranged thereon for connecting a disposable
transcutaneous sensor to a reusable electronics unit, wherein the
mounting unit comprises an electronics compartment which is
closeable by a sealed cover,
— sterilizing the body-mountable device in a sterile-tight package in a

place of manufacture,
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— opening the sterile-tight package in a place of use for removal of the
body-mountable device,

— inserting an electronics unit into the electronics compartment and
closing the electronics compartment by means of the cover,

— attaching the patch and the mounting unit arranged thereon to a body

of a user.

In this connection, it is also advantageous when providing access to a skin
area on the body through a pivoting motion of the electronics compartment,
while the electronics compartment is pivot-mounted on a platform of the

mounting unit.

In the following, the invention is further elucidated on the basis of an
embodiment example shown schematically in the drawings, where

Fig. 1 is a cross-sectional view of a medical sensor assembly comprising

a body-mountable device;

Fig. 2 is a plan view of an electro-chemical sensor;

Fig. 3 is an enlarged detail of Fig. 1;

Fig.4and 5 is a cross-sectional view and a top view of a different

embodiment of a medical sensor assembily;

Fig. 6 to 9 show subsequent steps of application of the body-mountable
device in the embodiment of Fig. 1.

In Fig. 1, an exemplary embodiment of a medical sensor assembly 10 for
continuous glucose monitoring is shown. The assembly 10 comprises a
body-mount 12, an electro-chemical glucose sensor 14 inserted into a body
part 16 of a patient and an electronics unit 18.
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The body-mount 12 includes a patch 20 for adhesive attachment on the skin
22 of the body part 16 and a mounting unit 24 for a sterile encasing and
galvanic connection of the electronics unit 18 to the sensor 14. For this
purpose, the mounting unit 24 comprises an electronics compartment 26
which is closed by a sealing cover 28. As a base of the mounting unit 24, a
platform 30 is glued to the upper surface of the patch 20 facing away from
the skin 22. In order to permit skin insertion of the sensor 14, the electronics
compartment 26 is pivot-mounted on the platform 30 by means of an integral
articulation 32. In the implanted state, the sensor 14 reaches through a hole
34 in patch 20 and platform 30.

The electronics compartment 26 may be formed integrally with the platform
30 preferably as a molded plastic part. It may be construed as a vessel 36
which surrounds an opening and forms a seal seat 38 for the cover 28. For
simplification of handling, the cover 28 may be connected by a hinge-joint 40
to the electronics compartment 26 and may be operated and/or secured by
means of at least one lever 42. On its side facing the internal space 44 of the
electronics compartment 26, the cover 28 may be provided with a hold-down
element 45 to bias the electronics unit 18 against an electrical contact
arrangement 46, as further described below with reference to Fig. 3.

Fig. 2 shows the electro-chemical sensor 14 in a state prior to application. A
flexible substrate 48 is provided as a carrier for electrodes 50 and contact
pads 52 which are interconnected by electrical traces 54. The electrodes 50
are arranged on a distal end of an elongated shaft 56 which can be inserted
transcutaneously into the body 16 by means of an insertion aid (not shown),
as known per se to the skilled person. The contact pads 52 are provided on a
widened contact portion 58 of the substrate 48 for a detachable electrical

interconnection with the electronics unit 18.

The electrodes 50 are adapted for performing an electrochemical detection
reaction for detecting an analyte (e.g. glucose) in body fluid (e.g. interstitial
fluid or blood). For this purpose, a test chemical may be deposited on a

working electrode and a counter electrode may be adapted for balancing a
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current flow required by the detection reaction at the working electrode.
Additionally, a reference electrode may provide a stable electrode potential.
A current as low as a few nanoamperes may result as a measurement signal,

which has to be conducted to the electronics unit 18 for signal processing.

As shown in more detail in Fig. 3, the contact arrangement 46 provides a first
electrical through-connection 60 through a base wall 62 of the electronics
compartment 26 and a second electrical through-connection 64 through a
housing wall 66 of the electronics unit 18. The through-connections 60, 64
may be provided as a so called via (vertical interconnect access) as known in
printed circuit board design. These vias may end in contact areas 68, 70 in
corresponding positions on both sides of the walls 62, 66. In this context,
corresponding positions means that the size and arrangement should be
designed in such a way that an effectual contact security is achieved even
under given positional tolerances. The contact areas 68, 70 may consist of
metal, carbon or electrically conductive polymers. In order to provide
sufficient contact force, a pressure element 72 is arranged on the platform 30
opposite to the contact pads 52 on the contact portion 58 of the sensor
substrate 48.

The electronics unit 18 comprises an amplifier for amplification of the
analogue current signal and a transmitter for transmitting measurement data
to a receiver outside the sensor assembly preferably by a wireless
connection. Further components of the electronics unit 18 may include a
battery or accumulator and a memory for intermediate storage of
measurement data. The interior of the electronics unit 18 is not detailed in the

drawings.

As such, the electronics unit 18 has a lasting worth and may be designed for
possible re-use, whereas the lifetime of the remaining components of the
sensor assembly 10 is relatively short, which makes them disposable.
Specifically, the sensor 14 itself has a limited running life in the implanted
state. Also, the patch 20 must be renewed after a given period of e.g. one,

two or up to four weeks of attachment to the skin.
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Figs. 4 and 5 show a second embodiment, where similar parts are provided
with similar reference numerals, as explained above. As a difference, it can
be seen that the electronics unit 18 has a more elongated shape with a
narrowed neck and an approximately elliptical cross-section, in contrast to
the disk shape of the electronics unit 18 shown in Fig. 1. The cover 28 is
formed as a plugging lid which opens to the side and has a sealing rim
extension 74. Thus, the electronics unit 18 and the electronics compartment
26 including the cover 28 have a corresponding geometry to allow a form-
locked accommodation in only a well-defined orientation. Conveniently, the
electronics compartment 26 is detachably locked by snap elements 76 in
place on the contact portion of the sensor 14. However, a combination with a

locking lever 42 as shown in Fig. 1 also may be feasible.

The use of the disposable body-mount 12 in combination with the re-usable
electronics unit 18 is illustrated in simplified cross-sectional views of Fig. 6 to
9. At the outset, it should be noted that the reuse of an electronics unit in a
conventional assembly requires thorough cleaning and disinfection, as it
could come in contact with body fluid during use. Specifically, this applies

during use for various patients in a professional clinical environment.

As depicted in Fig. 6, the disposable body-mount 12 according to the
invention may be provided in a sterile-tight blister package 78 in a place of
manufacture. There, the body-mount 12 including the electronics
compartment 26 and the cover 28 may be sterilized using a gas sterilization
technique without impairing the adhesiveness of the pad 20, which may be
covered by a liner 82. In a certain embodiment, ethylene dioxide as sterilizing
gas is introduced and released through a gas-permeable membrane 80
sealing the blister package 78. This also allows for storage during a given

shelf-life without interfering sterility within the package 78.

In a next step, as illustrated in Fig. 7, the blister package 78 may be opened
in a place of use by removing the membrane 80. Thereafter, the electronics

unit 18 may be inserted into the compartment 26. Beforehand, the housing of
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the electronics unit 18 may be cleaned and disinfected, which is aided by
providing a smooth and seamless surface structure. However, as the
electronics unit 18 can be fully encased by closing the cover, as shown in
Fig. 8, disinfection may be even obsolete.

Then, as can be seen in Fig. 9, the patch 20 and the mounting unit 12
arranged thereon can be adhered onto the skin of a body part. In order to
allow implantation of the sensor 14, the electronics compartment 28 may be
pivoted by an angle e.g. between 90° and 180° around the articulation or
hinge 32. Thereby, the opening 334 is kept free for applying an inserter in
order to implant the sensor 14. In a final step, the electronics compartment
28 is turned back and kept in place by means of the locking lever 42, as
shown in Fig. 1.
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Patent Claims

Body-mountable device for a medical sensor assembly (10), in
particular for continuous analyte monitoring, comprising a patch (20)
configured for adhesive attachment to a body of a user and a mounting
unit (24) arranged on the patch (20) for connecting a disposable
transcutaneous sensor (14) to a reusable electronics unit (18),
characterized in that the mounting unit (24) comprises an electronics
compartment (26) which is closed by a sealed cover (28) for fully
encasing an internal space (44) adapted for receiving the electronics
unit (18), wherein the cover (28) is operable for insertion or removal of
the electronics unit (18).

The device of claim 1, wherein the cover (28) is movable relative to the
electronics compartment (26) between an open and a closed state.

The device of claim 1 or 2, wherein the electronics compartment (26) is
formed integrally with the mounting unit (24) preferably as a molded
part.

The device to any of claims 1 to 3, wherein the electronics compartment
(26) is formed by a vessel (36) surrounding an opening, and wherein a
rim of the vessel (36) forms a seal seat (38) for a rim of the cover (28).

The device according to any of claims 1 to 4, wherein the cover (28) is
connected by an integral hinge-joint (40) to the mounting unit (24),
specifically to the electronics compartment (26).

The device according to any of claims 1 to 5, wherein the internal space
(44) of the electronics compartment (26) is adapted for a form-locked

accommodation of the electronics unit (18) in a defined orientation.
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The device according to any of claims 1 to 6, wherein the cover (28) is
operable by means of a lever (42) which is attached to the mounting
unit (24) or to the cover (28).

The device according to any of claims 1 to 7, wherein the cover (28) on
its side facing the internal space (44) is provided with a hold-down
element (45) to bias the electronics unit (18) against electrical contacts
(68).

The device according to any of claims 1 to 8, further comprising an
electrical through-connection (60) between the internal space (44) and
the exterior of the electronics compartment (26) that is provided through
a wall (62) of the electronics compartment (26) for a galvanic
connection of the sensor (14) to the electronics unit (18).

The device according to claim 9, wherein the electrical through-
connection (60) comprises contact pads (68) which are arranged on
both sides of the wall (62) and which consist of at least one of metal,
carbon and electrically conductive polymer.

The device according to any of claims 1 to 10, wherein the mounting
unit (24) comprises a pressure element (72) configured to pressure the
sensor (14) against electrical contacts (68).

The device according to any of claims 1 to 11, wherein the mounting
unit (24) further comprises a platform (30) for connecting a proximal
part (58) of the sensor (14), wherein the proximal part (58) of the sensor
(14) is supported on the platform (30).

The device of claim 12, wherein the electronics compartment (26) is
pivot-mounted on the platform (30).
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Medical sensor assembly, in particular for continuous analyte
monitoring, comprising a body-mountable device (12) according to any
of the preceding claims, and further comprising a disposable
transcutaneous sensor (14) and a reusable electronics unit (18)
connected to the sensor (14) for receiving a sensor signal which is
indicative for an analyte in a body fluid, characterized in that the
electronics unit (18) is fully encased in an electronics compartment (26)
which is closed by a sealed cover (28) being operable for removing of

the electronics unit (18).

The medical sensor assembly of claim 14, wherein the sensor (14) is
arranged completely on the exterior of the electronics compartment (26)
and is connected to the electronics unit (18) by means of an electrical
through-connection (60,64).

Method for application of a body-mountable device (12) in a medical

sensor assembly (10), comprising

—  providing a body-mountable device (12) having an adhesive patch
(20) and a mounting unit (24) arranged thereon for connecting a
disposable transcutaneous sensor (14) to a reusable electronics
unit (18), wherein the mounting unit (24) comprises an electronics
compartment (26) which is closeable by a sealed cover (28),

—  sterilizing the body-mountable device (12) in a sterile-tight
package (78) in a place of manufacture,

— opening the sterile-tight package (78) in a place of use for removal
of the body-mountable device (12),

- inserting an electronics unit (18) into the electronics compartment
(26) and closing the electronics compartment (26) by means of the
cover (28),

—  attaching the patch (20) and the mounting unit (24) arranged

thereon to a body of a user.
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The method of claim 16, further comprising providing access to a skin
area on the body through a pivoting motion of the electronics
compartment (26), wherein the electronics compartment (26) is pivot-
mounted on a platform (30) of the mounting unit (24).



1/4
WO 2017/140763 PCT/EP2017/053479

70 64 46

70

66

TSNS =SS~




2/4

WO 2017/140763 PCT/EP2017/053479
74 26
28 18
32
|—|
Fig. 4

74 °

28

40

Fig. 5



3/4

WO 2017/140763 PCT/EP2017/053479
26 40 28 38
[
80
78
32
72

42

20
‘ 82

Fig. 6

A

12

Fig. 7




4/4

WO 2017/140763 PCT/EP2017/053479

/\ F_28 /\18
i 7]
12
Fig. 8
28
P |t 12
18
42
LI_
= L.

Fig. 9

78



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/053479

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B5/145
ADD.

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

B. FIELDS SEARCHED

A61B A61M GO6Q A61F

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

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.
X US 2008/161656 Al (BRUCE ROBERT [US] ET 1-6,8-17
AL) 3 July 2008 (2008-07-03)
Y paragraphs [0051], [0053], [0062], 7
[0063], [0065], [0068], [0084]; figures
4,5,8,11
X US 2010/305661 Al (CROUTHER NATHAN [US] ET 1,4,6,9
AL) 2 December 2010 (2010-12-02)
Y paragraphs [0039], [0046], [0055], 7
A [0056], [0060], [0066]; figures 8,10
2a,ba,6,7d
X US 20117213225 A1l (BERNSTEIN DANIEL 1,4,6
MILFRED [US] ET AL)
1 September 2011 (2011-09-01)
paragraphs [0111], [0114], [0115],
[0132]; figures 2,6,8
_/ -

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

18 May 2017

Date of mailing of the international search report

26/05/2017

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

Visser, Robert

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/053479

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

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

Relevant to claim No.

A

US 2010/198034 Al (THOMAS CHRISTOPHER
ALLEN [US] ET AL)

5 August 2010 (2010-08-05)

figure 10

US 2008/255440 Al (EILERSEN MICHAEL [DK]
ET AL) 16 October 2008 (2008-10-16)
paragraphs [0036], [0039], [0041],
[0045], [oo46], [0047], [0049],
[0053], [0054], [0060]; figures 1-5,6,10
US 2011/319733 Al (STAFFORD GARY ASHLEY
[US]) 29 December 2011 (2011-12-29)
paragraphs [0040], [0041]; figures 1-4
US 2013/331823 Al (ASKEM BEN ALAN [GB] ET
AL) 12 December 2013 (2013-12-12)

figures 68,70

1,4,6

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/EP2017/053479
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2008161656 Al 03-07-2008 CA 2674033 Al 10-07-2008
CN 101646387 A 10-02-2010
CN 102525486 A 04-07-2012
EP 2099362 Al 16-09-2009
HK 1141217 Al 21-12-2012
JP 2010514536 A 06-05-2010
RU 2009129537 A 10-02-2011
US 2008161656 Al 03-07-2008
WO 2008083379 Al 10-07-2008

US 2010305661 Al 02-12-2010 US 2010305661 Al 02-12-2010
US 2016089493 Al 31-03-2016
WO 2010138856 Al 02-12-2010

US 2011213225 Al 01-09-2011 AU 2010286917 Al 19-01-2012
AU 2016201703 Al 07-04-2016
CA 2765712 Al 03-03-2011
CN 102473276 A 23-05-2012
CN 105686807 A 22-06-2016
EP 2473963 Al 11-07-2012
EP 3001194 Al 30-03-2016
JP 5795584 B2 14-10-2015
JP 2013502978 A 31-01-2013
JP 2016005585 A 14-01-2016
US 2011213225 Al 01-09-2011
US 2016015267 Al 21-01-2016
US 2016015268 Al 21-01-2016
US 2016015303 Al 21-01-2016
WO 2011025549 Al 03-03-2011

US 2010198034 Al 05-08-2010  BR PI1008835 A2 15-03-2016
CN 102307517 A 04-01-2012
CN 102307518 A 04-01-2012
CN 104287744 A 21-01-2015
EP 2393417 Al 14-12-2011
EP 2393418 Al 14-12-2011
US 2010198034 Al 05-08-2010
US 2010324392 Al 23-12-2010
US 2015282711 Al 08-10-2015
US 2015351674 Al 10-12-2015
US 2017020458 Al 26-01-2017
WO 2010091005 Al 12-08-2010
WO 2010091028 Al 12-08-2010

US 2008255440 Al 16-10-2008 CN 101026994 A 29-08-2007
EP 1781164 Al 09-05-2007
JP 2008508971 A 27-03-2008
US 2008255440 Al 16-10-2008
WO 2006015922 Al 16-02-2006

US 2011319733 Al 29-12-2011  NONE

US 2013331823 Al 12-12-2013 AU 2013261164 Al 04-12-2014
CA 2873660 Al 21-11-2013
CN 104470551 A 25-03-2015
EP 2849812 A2 25-03-2015
RU 2014149280 A 10-07-2016
US 2013331823 Al 12-12-2013

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/EP2017/053479
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2015100045 Al 09-04-2015
US 2016367737 Al 22-12-2016
WO 2013171585 A2 21-11-2013

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

page 2 of 2



	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

