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(57) Abrégée/Abstract:

A device (1, 14, 15, 18) for treating a wound (3) In the skin (2) of a patient by exposing the wound to a medium which stimulates the
healing process, which device comprises at least one wall (4) which can be connected in an at least substantially fluid-tight manner
to skin tissue surrounding the wound (3) so as to form an at least substantially fluid-tight space (13) between the wound (3) and the
wall (4), a fluid inlet (8) for introducing said medium into said space (13), and a fluid outlet (9), wherein the wall area that is to cover
the wound (3) Is provided with spacers (5) extending towards the wound (3), which spacers (5) are intended to rest on the wounad
(3) so as to keep at least part of the wall (4) spaced from the wound (3).
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(57) Abstract: A device (1, 14, 15, 18)
for treating a wound (3) in the skin (2) of a
patient by exposing the wound to a medium
which stimulates the healing process, which
device comprises at least one wall (4) which
can be connected in an at least substantially
fluid-tight manner to skin tissue surrounding
the wound (3) so as to form an at least
substantially fluid-tight space (13) between
the wound (3) and the wall (4), a fluid inlet (8)
for introducing said medium into said space
(13), and a fluid outlet (9), wherein the wall
area that is to cover the wound (3) is provided

(3), which spacers (5) are intended to rest on
the wound (3) so as to keep at least part of the
wall (4) spaced from the wound (3).
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DEVICE AND METHOD FOR TREATING A WOUND IN THE SKIN OF A

PATIENT

The invention relates to a device for treating a wound in the

skin of a patient by exposing the wound to a medium which

stimulates the healing process, which device comprises at

least one wall which can be connected in an at least

substantially fluid-tight manner to skin tissue surrounding

rhe wound so as to form an at least substantially fluid-tight

space between the wound and the wall, a fluid inlet for

introducing said medium into said space, and a fluid outlet.

The invention also relates to a device for treating a wound

in the skin of a patient by applying a negative pressure on

said wound, which device comprises at least one wall which

can be connected in an at least substantially fluid-tight

manner to skin tissue surrounding the wound so as to form an

at least substantially fluid-tight space between the wound

and the wall, and a fluid outlet for removing fluild rom said

space.

such a device is known from WO 01/93793. The device that 1S

disclosed therein is very effective for treating burns,

decubitus wounds, wounds resulting from diabetes and the

like, in which the skin is damaged or has been removed

altogether over a relatively large area. The wall of the

device consists of a transparent PET cover, which 1s kept

.

]
p—

spaced from the wound by a layer OL foam which i1is placed on

1)

the skin surrounding the wound. Preferably, a mixture o:

ozone and oxygen is introduced as a healing medium into the

space between the wound and the wall during a treatment. It

has appeared that the additional and/or simultaneous
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introduction of distilled water into the space has a strong

stimulating effect on the healing process of wounds. As

described in EP 0 620 720 the application of a negative

pressure on the wound reduces the bacterial density 1n the

wound, and thereby the healing of the wound is also

substantially improved. Also removal of superfluous wound

fluid through the fluid outlet , often containing bacteria,

is supportive to a faster heallng process. -

Because a inlet or an outlet opening can be easily provided

in the wall of the device, and it can be even advantageous to

make several opening provisions across the surface of the

device which can be opened by the user depending on his

needs, a fluid inlet and an fluid outlet in the pre-use state

of the device according to the invention must be also

understood as opening provisions or even spaces in the wall

where the user can make an opening himself.

An important limitation of the known devices is the maxlimum

dimension of the wound that can be treated in this manner.

Although the device of WO 01/93793 is flexible to a certain

~

extend and can be adapted to the dimension of the skin

surface to be treated, the PET cover will come into contact

with the wounds in the case of larger wounds 1n spite of the

presence of the surrounding layer of foam that acts as a
spacer element, which leads to adhesion between the cover and

the wound. As a result, the area where said adhesion takes

place cannot be reached by the medium and very painful damade

to the healing skin can easily occur upon removal of the

device. In addition, micro-organisms may form in the area

where the adhesion takes place, which microorganisms will

-

delay or even counteract the healing process of the wound.
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Consequently, the known devices can only be used wlith wounds

of limited dimension.

The object of the invention is to provide a device for

p—

~he skin of a patient which does not have

.

treating a wound 1n

any limitations as regards the dimension of the wound, and

consequently it is in principle capable oI comprising

practically the entire skin area of a patient without the -

—
p—

above-described this advantageous effects occurring, or 1in

any case to a smaller extent. Another object of the invention
is to provide a device which is easy to use, which can Dbe

produced in a simple and inexpensive manner, which 1s

comfortable to the patient and/or which has a significant

stimulating effect on the heallng process.

In order to accomplish that objective, the wall area that 1is

to cover the wound is provided with spacers extending towards

the wound, which spacers are intended to rest on the wound so

as to keep at least part of the wall spaced from the wound.

The spacers prevent the wall from adhering to the wound, SO

that the healing medium can reach the entire wound, or that

alternatively a negative fluid pressure can be applied to the

g

entire wound surface and/or wound fluids can be sucked out ©

the entire wound area.

Preferably, the spacers are arranged a regular distance

apart. Preferably, the spacing between the respective centres

of the spacers ranges from 8 to 18 mm, preferably it 1s about

12 mm. In this way a proper balance 1s found between

preventing the occurrence ot adhesion between the wound and
the wall on the one hand and limiting the wound area on which

the spacers rest on the other hand.
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Preferably, the wall is made of a flexible material capable

of adapting itself to the shape of a respective part of the
body. Preferably, the wall is furthermore at least partlally

made of a transparent material, preferably PVC, polyethylene

ek

or silicones so as to enable inspection of the wound during

trhe treatment. Preferably, the spacers themselves are

1ikewise made of these materials, because these materials
generally cause little allergic reaction and exhibit poor -
adhesion to the wound.

r—
p—

In one preferred embodiment, the spacers are made up OI at

least one compartment which can be filled with a fluid. Each

compartment is preferably fitted with a valve so as to make

it possible to fill the compartment with the flulid under

pressure and close it. It is especlally preferred for the

-

wall and the compartment to be made up of two layers ol a

foil whose surfaces are bonded together in part, with the

parts of the foil that are not bonded together forming the

compartment. In a first preferred embodiment, the compartment

comprises substantially parallel, tubular sub-compartments.

In this way an air mattress-like yet flexible structure is

formed which can be placed over the wound and under which the

-
>

medium has sufficient freedom to reach all the locations ot

the wound, or fluid can be sucked from the entire surface

ot

area of the wound.

In a second embodiment, the compartment comprises

substantially square, rectangular, triangular or cilrcular

—
—

sub-compartments. This gives the device a Jreater degree of

=

flexibility, enabling it to adapt itself to the shape of the

body. Another advantage of the invention 1s the fact that the

air can flow from one sub-compartment to another upon
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shifting of the patient's weight, as a result of which the

pressure on the wound will remain within certalin bounds.

Tn order to enable treatment of large parts of the body in

5 one go in a manner which is simple and relatively comfortable

for the patient, the wall is preferably 1n the form of at

least part of a garment, such as a shirt, a pair of trousers,

a2 sleeve, a trouser-leg, a glove and/or a sock, so as tO e

)

able to cover a large part of the body. Said parts can be

10 made in various body sizes.

.

fect a

In order to obtain easy adhesion to the skin and e:

substantially fluid-tight seal, the part of the wall that 1s

to come into contact with the skin tissue is preferably

15 provided with adhesive tape, which preferably has a thickness

of 1 - 10 mm, more preferably about 3 mm.

The invention also relates to a system for treating a wound

on the skin of a patient by exposing the wound to an ozone

20 mixture, which system comprises a device as described above,

25 well as a device for feeding the ozone mixture to the

£1uid inlet and/or discharging the ozone mixture from the

fluid outlet . Preferably, the device is adjusted so that, 1in

use, a sub-atmospheric pressure prevails in the space between

r—

25 the wall and the wound, for example as a result of the medium

being pumped from the outlet by the device. Saild sub-

atmospheric pressure causes the spacers to exert a pressure

on the wound, which helps possible donor skin to adhere to

the underlying skin of the patient. Said sub-atmospheric

30 pressure furthermore causes certain bacteria in the skin that

retard the healing process to migrate to the surface, where

they can be removed with rinsing water.
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The invention also relates to a method for treating a wound
in the skin of a patient wherein the wound 1s exposed to a

medium which stimulates the healing process, whereln at least

one wall is connected in an at least substantially fluid-

tight manner to skin tissue surrounding the wound so as to

form an at least substantially fluid-tight space between the

wound and the wall, and wherein said medium is introduced

into said space through a fluid inlet , and removed from said
space through a fluid outlet , and wherein the wall area that
covers the wound is provided with spacers extending towards

the wound, which spacers rest on the wound keeping at least

part of the wall spaced from the wound. In a preffered

embodiment of the invention said medium comprises ozon. Other

mediums can of course be applied too, such as distilled water

for just washing the wound, or drug containing mediunms.

Furthermore the invention relates to a method for treating a

wound in the skin of a patient by applying a negative

pressure on sald wound, whereiln at least one wall is

connected in an at least substantially fluid-tight manner to

skin tissue surrounding the wound so as to form an at least

substantially fluid-tight space between the wound and the

wall, wherein fluid is removed from said space through a

fluid outlet , and wherein the wall area that covers the

wound is provided with spacers extending towards the wound,

e

which spacers rest on the wound keeping at least part of the

wall spaced from the wound.

The invention also relates to a method for treating a wound

in the skin of a patient, wherein the above mentioned method

wherein the wound is exposed to a medium which stimulates the

healing process and the above mentioned method wherein a
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negative pressure is applied on said wound, are alternatingly

applied.'Hereby often a unexpectedly high pace of wound

healing can be achileved.

The invention will be explained in more detail hereinafter by

means of embodiments illustrated in the figures, in which

like aspects are indicated by like numerals, and in which:

igh

Figure 1 is a top plan view of a first embodiment of a wound

treating device;

Figure 2 is a sectional view along the line II-II of the

wound treating device of Figure 1;

1

Figure 3 shows a detail of the longitudinal sectional view oOf

Figure 2;

§)

a wound

Figure 4 is a top plan view oI a second embodlment oL

treating device;

1}

Figure 5 is a front clevation of a third embodiment of a

wound treating device; and

1§

a wound

Figure 6 is a top plan view Of a fourth embodiment of

treating device.

n

' f+h emodiment of a wound

80
Hh
"

Figure 7 is a top plan view O:

treating device.

According to Figures 1, 2 and 3, a wound treating device 1

which is placed on the skin 2 over a burn 3 1n a patient's

-

skin 2 comprises a transparent wall 4 which 1s made of two
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substantially rectangular parts of a flexible PVC foil, the

—

surfaces of two respective sides of which are bonded together

p—

in part. The surface of the foil which comes into contact

with the wound 2 is provided with a surface structure

impressed therein, which helps TO prevent the foil from

adhering to the wound 2. The bonded-together areas of the PVC

fFoils are configured to form an internal and inflatable

continuous tubular compartment which extends 1nto parallel

tubular sub-compartments 5 in the wall 4. The wall 4 that is

formed in this way is very simlilar to an inflatable air

mattress. Said tubular compartment is provided with a plastic

filling aperture 7 with a throttling valve

at one end soO as

to make it possible to fill said “mattress” with air. In an

slternative embodiment, the device comprises several separate

compartments, which can each be separately

filled.

A foam rubber adhesive tape 6 comprising an adhesive layer

-

11, which has a thickness of about 3 mm, is arranged along

fhe circumference of the wall 4 so as to place the wall 4

over the wound 3 and attach it to the adjoining skin 2 1n a

substantially liquid-tight manner. The wall 4 is furthermore

provided with at least one inlet opening 8

and at least one

outlet opening 9 in the form of a plastic inlet and outlet,

respectively, which may be identical for that matter. The

openings 8, 9 are loq§ted between two sub-compartments 5, sO

that in principle open connections between

the surrounding

atmosphere and the space 13 between the wound 3 and the wall

4 are formed.

In use, the wound treating device 1 is placed over the wound

and the adhesive tape 6 is adhered to the surrounding skin 2

via the adhesive layer 11. The compartment

5 1s filled with
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gy

air and closed by means of the valve 10. A feed line and a

discharge line are connected to the inlet opening 8 and the

outlet opening 9, respectively. Said lines are connected to a

feeding device for distilled water as well as TO an 0Ozone

generator. The feeding device 1s sO adjusted that a sub-

atmospheric pressure will prevail in the space 13 during the

rreatment. Said sub-atmospheric pressure causes the sub-

compartments 5 to be pressed against the wound, resulting -1n

an improved adhesion of donor skin to the underlyving tilssue,

amongst other things. Clinical tests have shown that

freatment for about 20 minutes every day or every other day

for a few weeks to a few months, for example, leads to a

significantly improved effect as regards the healing of the
patient's skin in comparison with the treatment methods that

have been usual so far.

b

Figure 4 is a view of a second embodiment of a wound treating

device 14, the difference with a first embodiment belng the

fact that the tubular sub-compartments have been substituted

for square sub-compartments 5. Said sub-compartments o5 are

made by bonding the foils of the wall 4 together along the

sides of the sub-compartments 5, with the four corner points

forming openings through which air can flow to adjoining sub-

compartments. Such a structure is known from flexible

containers for producing ice cubes. The advantage of this

structure in comparison with the first embodiment 1s that

this device is flexible in two directions, allowing 1t to

adapt more easily to the shape of the body. To that end,

various rectangular parts as shown in Figure 1 can be

interconnected by means of the adhesive tape, or larger parts

configured to conform to the shape of the body can be made.

In Figures 5 and 6, two embodiments of wound treating devices
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15, 18 in the form of a garment are shown by way of example.

Figure 5 shows a similar wound treating device 15 in the form

of a shirt 16 for treating wounds (burns) on the upper body.

5 Although only one inlet opening 8 and one outlet opening 9

10

15

20

2

30

are shown, openings 8, 9 may be present at various locations

p—

in practice so as to effect a proper distribution of the

treating medium over the skin 2. The shirt 16 comprises one

or more a fluid-tight closures 17, which enable easy putting

p—

on and taking off of the shirt 16. Adhesive tape 6 to be

adhered to the skin 2 is arranged along the edges of the

skirt 16. Since a sub-atmospheric pressure will prevail 1in

the space 13 under the shirt 16 during use, the shirt 16 will

properly remain in position.

.

Figure 6 shows a wound treating device 18 in the form oI a

glove 19 for treating wounds (burns) on a person's hand. The

glove 19, too, 1s provided with a fluld-tight closure 20, sO

f without any difficulty

)

that it can be put on and taken O

and without causing damage to the skin 2. It will be

anderstood that many variations to the two embodiments that

are shown herein are possible for treating wounds at wvarious

locations on a person's body.

Figure 7 shows a wound treatment device 14 which 1s very

-

similar to the device of Figure 4, the di:

p—
p—

ference being the

fact that there is only a fluild outlet opening 9, and no

fluid inlet opening. Of course 1s possible to close the fluid

poo

inlet opening 8 of the device of Figure 4, or to use both, or

even more openings to remove fluid from the space 13 between
rhe wound (3) and the wall (4). In this way the device can be

used to apply a negative pressurec to the wound and remove
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possible wound fluids. As described in EP O 620 720 the

application of a negative pressure reduces the bacterial

density in the wound, and thereby the healing of the wound 1S

substantially improved.
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CLAIMS

1. A device (1, 14, 15, 18) for treating a wound (3) 1in the

skin (2) of a patient by exposing the wound to a medium
5 which stimulates the healing process, which device

comprises at least one wall (4) which can be connected

in an at least substantially fluid-tight manner to skin

tissue surrounding the wound (3) so as to form an at-

least substantially fluid-tight space (13) between the

10 wound (3) and the wall (4), a fluid inlet (8) for

introducing said medium into said space (13), and a

fluid outlet (9), characterized in that the wall area

that is to cover the wound (3) is provided with spacers

(5) extending towards the wound (3), which spacers (9]

15 are intended to rest on the wound (3) so as to keep at

least part of the wall (4) spaced from the wound (3).

2. A device (1, 14, 15, 18) for treating a wound (3) in the

skin (2) of a patient by applying a negatlive pressure on

20 said wound, which device comprises at least one wall (4)
which can be connected in an at least substantially

fluid-tight manner to skin tissue surrounding the wound

(3) so as to form an at least substantially fluid-tight
space (13) between the wound (3) and the wall (4), and a

29 fluid outlet (9) for removing fluid from said space

P

(13), characterized in that the wall area that 1s to

cover the wound (3) 1s provided with spacers (5)

extending towards the wound (3), which spacers (5) are

intended to rest on the wound (3) so as to keep at least

30 part of the wall (4) spaced from the wound (3).

3. A device (1, 14, 15, 18) according to claim 1 or 2,
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0.

13

characterized in that the spacers (5) are arranged a

regular distance apart.

A device (1, 14, 15, 18) according to claim 1, 2 or 3,

characterized in that the spacing between the respective

centres of the spacers (5) ranges from 8 to 18 mm,

preferably it 1s about 12 mm.

A device (1, 14, 15, 18) according to any one of the

preceding claims 1 - 4, characterized in that the wall

(4) is made of a flexible material capable of adapting

itself to the shape of a respective part of the body.

e
—

A device (1, 14, 15, 18) according to any one of the

preceding claims 1 - 5, characterized in that the wall

(4) is at least partially made of a transparent

material, preferably PVC, polyethylene or silicones so

as to enable inspection of the wound (3).

-

A device (1, 14, 15, 18) according to any one OTL the

preceding claims 1 - 6, characterized in that the

spacers (5) are made up of at least one compartment

which can be filled with a fluid.

A device (1, 14, 15, 18) according to claim 7,

characterized in that each compartment (5) is fitted

Wwith a valve so as to make it possible to fill the

compartment (5) with the fluld under pressure and close

it.

A device (1, 14, 15, 18) according to claim 7 or 8,

characterized in that the wall (4) and the compartment
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(5) are made up of two layers O:

Y

2 foil whose surfaces

are bonded together in part, with the parts of the foil

rhat are not bonded together forming the compartment

(D) .

g

according to any one of the

A device (1, 14, 15, 18)
preceding claims 7 - 9, characterized in that the

compartment comprilses substantially parallel, tubular

sub-compartments (95).

A device (1, 14, 15, 18) according to any one of the
preceding claims 7 - 10, characterized in that the
compartment (5) comprises substantially square,

rectangular, triangular or circular sub—-compartments

(D) .

A device (1, 14, 15, 18) according to any one of the
preceding claims 1 - 11, characterized in that the

spacers (5) are made of PVC, polyurethane or silicones.

o

A device (1, 14, 15, 18) according to any one Ol the

preceding claims 1 - 12, characterized in that the wall

i

(4) is preferably in the form oI at least part o:

s 1)

a

i

garment, such as a shirt (16), a palr of trousers, a

sleeve, a trouser-leg, a glove (19) and/or a sock, so as

ro be able to cover a large part of the body.

—

A device (1, 14, 15, 18) according to any one of the

preceding claims 1 - 13, characterized in that the part

of the wall (4)

+hat is to come into contact with the

skin tissue is provided with adhesive tape (6).
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A device (1, 14, 15, 18) according to clalm 14,
characterized in that said adhesive tape (6) has a

thickness of 1 - 10 mm, preferably about 3 mm.

n

A system for treating a wound (3) on the skin (2) of a
patient by exposing the wound (3) To an ozone mixture,

which system comprises a device (1, 14, 15, 18)

according to any one of the preceding claims as well -as

2 device for feeding the ozone mixture to the fluid

inlet (8) and/or discharging the ozone mixture from the

fluid outlet (9).

i 1)

A system for treating a wound (3) on the skin (2) of a

patient by applying a negative pressure to said wound

(3), which system comprises a device (1, 14, 15, 18)

according to any one of the preceding claims as well as

a2 device for discharging fluid from the fluid outlet

(9) .

A system according to claim 16 or 17/, characterized in
that the device is adjusted so that, in use, a sub-
atmospheric pressure prevails 1n the space (13) between

the wall (4) and the wound (3).

U )

A method for treating a wound (3) in the skin (2) of a

patient wherein the wound 1is exposed to a medium which

stimulates the healing process, wherein at least one

wall (4) is connected in an at least substantially

fluid-tight manner to skin tissue surrounding the wound

(3) so as to form an at least substantially fluid-tight

space (13) between the wound (3) and the wall (4), and

wherein said medium is introduced into said space (13)
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through a fluid inlet (8), and removed from sald space

(13) through a fluid outlet (9), and wherein the wall

area that covers the wound (3) is provided with spacers

(5) extending towards the wound (3), which spacers (9)

rest on the wound (3) keeping at least part of the wall
(4) spaced from the wound (3).

A method according to claim 19, wherein said medium .

comprilses ozon.

A method for treating a wound (3) in the skin (2) of a
patient by applying a negative pressure on sald wound,

wherein at least one wall (4) 1is connected 1n an at

least substantially fluid-tight manner to skin tissue
surrounding the wound (3) so as to form an at least

substantially fluid-tight space (13) between the wound

(3) and the wall (4), wherein fluid 1is removed from said

space (13) through a fluid outlet (9), and wherein the
wall area that covers the wound (3) is provided with
spacers (5) extending towards the wound (3), which

spacers (5) rest on the wound (3) keeplng at least part

of the wall (4) spaced from the wound (3).

A method according to claim 19 or 21, wherein the

spacers (5) are arranged a regular distance apart.

A method according to claim 19 or 21, wherein the

spacing between the respective centres o the spacers

(5) ranges from 8 to 18 mm, preferably 1t i1s about 12

..

A method according to claim 19 or 21, wherein the wall
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(4) is made of a flexible material capable of adapting

itself to the shape of the respective part of the body.

A method according to claim 19 or 21, wherein the wall

(4) is at least partially made of a transparent

material, preferably PVC, polyethylene or silicones so

as to enable inspection of the wound (3).

A method according to claim 19 or 21, whereln the

spacers (5) are made up of at least one compartment

which is filled with a fluid, such as air.

A method according to claim 26, wherein each compartment

(5) is fitted with a valve which closes the the
(5) after it is filled with the fluid under

compartment

pressure.

A method according to claim 26, wherein the wall (4) and

— r—

the compartment (5) are made up of two layers orl a foil

whose surfaces are bonded together in part, with the

parts of the foil that are not bonded together forming

the compartment (9).

A method according to claim 26, wherein the compartment

comprises substantially parallel, tubular sub-

compartments (9).

A method according to claim 19 or 21, whereln the
compartment (5) comprises substantially square,

rectangular, triangular or circular sub-compartments

(9) .
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31. A method according to claim 19 or 21, wherein the

spacers (5) are made of PVC, polyurethane or silicones.

32. A method according to claim 19 or 21, wherein the wall

.

5 (4) is in the form of at least part of a garment, such

as a shirt (16), a palr of trousers, a sleeve, a

trouser-leg, a glove (19) and/or a sock, covering a

large part of the body. .

10 33. A method according to claim 19 or 21, wherein sald part

of the wall (4)is bonded to the skin tissue with

adhesive tape (6).

34. A method according to claim 33, wherein said adhesive
15 tape (6) has a thickness of 1 - 10 mm, preferably about
3 mm.

:+ 1)

35. A method for treating a wound (3) in the skin (2) of a

patient, wherein the method according to claim 19 and

20 the method according to claim 21 are alternatingly

applied.



CA 02477106 2004-08-23
WO 03/070135 PCT/NL02/00839

1/4

fig.3 1

> TN
/ g \'é 3 -
‘ B/ 8 19 5
6/ 4 I ' N
INEIgE] 100000000 00000.00.0.0.90. .

.........................................

...............
.................................................................................................

o
»
- pry

+
NYIEIELL L L L t90048 ':::o.: :O.l.:'.:o.o.o.::ol:o. ': :.0.0..::.!:::'0::.-' dovtdasan pPFU S c.o.o.-‘o:‘o.o.c.a .................................................................................................. +
* -r \ .T. ? . 0:::’:.0:.c::.o:: L2 1 2 A SARRSERAD (T Y TR 2 o:.l.o:.c.o::...o.o.t santstoadd A '.F g .; XX T + T .r .*. + -" + + + /
+-.!-+-§-+++-!-/-:-+-r++++ Tt

~ . | W e+ +F F R+
+++H+~r++++++ T e e e 4

- o - . — . Vo ———— + + +.
H'*—L..___{-_-j:-'i#_.;_. .uh"“f—-—:-t" ’\"‘- T%/

5



CA 02477106 2004-08-23

PCT/NL02/008359

WO 03/070135

L] &

11

35X i o
> L J &
..... L
OOCM“ .
disel &
.....
..... ‘
o _9 -
sisdes ¥ ¢
saseies 8
s_~_¢ . .
82055 @
L 4
»lves &
$eeele ' 4
IO
...... L
S H I
Trater 4 &
etolel. &
I EAE A
H..NO ‘
Meizer &
atade o
$
ML &
Widits 8w
ineees  *
sretis * &
...... ¢
eriil s @
co".
*aste™s L 4
22 I
euasirs ¥
pilsenid 8
133333
e o
. &
et o T s
i e
0“0-"
uuu“ s ®
e & 3
> ¢
$ 4 2
¢+ &
s ¢+ 9
» & ¢
¢ + 4
¢ & &
4 & 9
¢ ¢ 3
4 &+ 2
¢ & &
4 9
¢ v »
¢ 5
| ¢ L
¢ ¢ 9
¢ 3 &
» 4_ 2

|

000-0..00¢.00000..¢000.

L

v

004%0.0000000..99000040.000

*«»

. - <> * w - * - & » L *» - ® - *» L ® - o L » -

el

SR

*» e -

* & ¢ p B e @ " e e e ¢ 9 & & =+ & & & ¢ =

——-———-0.__.0-‘—-‘—-_._(.

& *

FIG. 3

FIG. 4




CA 02477106 2004-08-23

WO 03/0
/070135 3/4 PCT/NL02/008359

19\ ;

AT T T I L L O L T T T TR

."=---=======aﬁ=m========.-.\

.II=II“II‘IIIII“II-.IIII1

AT I et v e bbbl
sNENEREENEE R RN NPT

8 [/ _!”lu==aa=ulll!q! @ 5
isaszenr i
ARSI | o
AR \RE
teA e | ¢

-

ll:}:glt
,,,,, Eﬂunkunuuﬁﬁl
g 17 U/

e ——
I

18
\

LE b A 1Y
AR TN (11 |
SEE 14 1 {1 ANE!

YER e NN —

19 VHER R i | AR
"IN {1 EN AN ’

WEEA 'MEN EEN

AN AR NN .

IENE. SR NERL EayiNuN

T G o) AR
AT T\ (oA O]
AN NN T C e T
CENN T T N B

o U 0 O O A O ==
] l""""!m"f"‘.ll7




CA 02477106 2004-08-23

PCT/NL02/008359

WO 03/070135

4/4




» » & * e

41153089 + Ho

an arvans et Neti Fhoneoeanduananboodbgansthbtoenren

$TENERp A OaRLn

-
.EX)
w

W T N0 %%

e FvteypodBbidus * - A YA AARPE R IRebas e suteopétuinrdn ¢

cowunt opePRABARSIRitearsnveatneINbgantriene sramdRuubddbtanEniuEeN

aAmn = CuateldNAEtgy SsumEgan SPQIININGEI PO PES? RodERRttt@tiARpppveencsr &« uam
gty .....g...‘.‘,....'.....-.----'..otl....".*'.&O's..-.o.o#‘.'.’.ﬁ”

- LA R R R LA
-

- » L 4 L

Sreas SEPIS vihia 3 anmna gy - - - vemesnpnunatavBiitldtqguoeona ‘> -
sl PphacasunE np *

.

e 4 - w * - - - » » E a - - » “*

& * @ & v = & & © 9 P & » & ® »

‘e 3
radauvacdBBstpasnva 0"‘"'“V
+r

& & @& ® ¢ & & © wu " S S = o 0 b




	Page 1 - abstract
	Page 2 - abstract
	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 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - abstract drawing

