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he Invention relates to a wound-stimulating unit comprising a wound- stimulating device for use in combination with a vacuum

assisted closure. The closure comprises a hydrophilic body to be placed on a wound surface, a cover sealing the hydrophilic body
and a skin portion surrounding the wound surface, and a vacuum system for generating an underpressure In a closure space
imited by the wound surface, the skin portion surrounding the wound surface and the cover. Further, the wound-stimulating device
comprises a connector provided with an intermediate channel structure having an input section and multiple output sections, the
device further comprising a pressure system for supplying wound stimulating agents to the input section of the Iintermediate

channel structure.
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(57) Abstract: The invention relates to a wound-stimulating unit comprising a wound- stimulating device for use in combination
with a vacuum assisted closure. The closure comprises a hydrophilic body to be placed on a wound surface, a cover sealing the
hydrophilic body and a skin portion surrounding the wound surface, and a vacuum system for generating an underpressure in a closure
space limited by the wound surface, the skin portion surrounding the wound surface and the cover. Further, the wound-stimulating
& device comprises a connector provided with an intermediate channel structure having an input section and multiple output sections,
\¢ the device further comprising a pressure system for supplying wound stimulating agents to the input section of the intermediate
w= channel structure.
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pathophysiology. During use of known bandages in treating chronic wound
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Title:  Wound-stimulating unit

The invention relates to a wound-stimulating unit.

Chronic wounds have a complicated pathophysiology. Usually,

intervention in wound healing is focused on different aspects of this

interaction occurs with respect to different aspects, such as modulating

metalloproteinase, optimizing moisture and controlling of infection.

However, no evidence has been found indicating that such

interventions have much effect. This might be due to the fact that such

interventions are focused on merely one or a few pathophysiological aspects of
chronic wounds.

A vacuum assisted closure (VAC) that is known from e.g.

body to be placed on a wound surface for receiving drained moisture of the
wound, a cover sealing the hydrophilic body and a skin portion surrounding
the wound surface, and a vacuum systeﬁl for generating an underpressure 1n a
closure space limited by the'- wound surfaCe, the skin portion surrounding the
wound surface and the cover. ' -

It has been found that wound-stimulating agents, suc.h as nutrition,
growing stimulating materials and/or medicines, e.g. antibiotics, may have a
beneficial effect during wound healing. As a disadvantage, it has also been
found that it '-is very difficult to supply wound-stimulating agents to the wound,
as inserted agents are immediately sucked away due to the underpressure in
the closure space. f '

It is an object of the invention to provide a woudstimulating unit,

wherein the disadvantage identified above is reduced. In particular, the

invention aims at obtaining a wound-stimulating unit wherein wound-
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stimulating agents can be supplied in a vacuum assisted closure that are not
immediately sucked away. Thereto, according to an aspect of the invention, the
wound-stimulating unit comprises a wound-stimulating device for use 1n
combination with a vacuum assisted closure comprising a squeezable
hydrophilic body adapted to be placed on a wound surtace, a cover sealing the
hydrophilic body and a skin portion configured to surround a wound surface. A
vacuum system is provided for generating an underpressure in a closure space
limited by the skin portion and the cover. A connector is provided with an
intermediate channel structure having an input section and a multiple output
section. The unit also includes a pressure system configured to supply wound
stimulating agents to the input section of the intermediate channel structure.
Further, the unit comprises multiple microtubes each having a connector end
connected to an output section of the intermediate channel structure. The
microtubes each have a protruding end extending away from the connector and
penetrating the hydrophilic body such that in an atmospheric state of the
vacuum assisted closure the protruding ends of the microtubes are configured to
extend to near a wound surface and that in an underpressure state of the
vacuum assisted closure the microtubes are configured to penetrate through the

wound surface into the wound tissue.
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By applying a wound-stimulating device in combination with a vacuum
assisted closure, the proven advantages of the vacuum assisted closure can be
combined the feature of successful supplying wound-stimulating agents. By
further providing a pressure system for supplying wound stimulating agents to
the input section of the intermediate channel structure, wound-stimulating
agents can be supplied under pressure into the vacuum assisted closure. In
addition, by providing a connector that has an intermediate channel structure
with an input section and multiple output sections the supplied stimulating
agents can be distributed and directed to the wound surface or even to the
wound tissue under the wound surface, so that the stimulating agents are not
directly sucked away by the underpressure system.

As indicated above, the wound-stimulating unit comprises multiple
microtubes each having a connector end being connected to an output section of
the intermediate channel structure, so that the wound-stimulating agents can
advantageously be directed and/or brought to desired locations near or inside
the wound tissue. As an alternative, the wound-stimulating agents are injected
by the output sections of the intermediate channel structure, so that a cheaper
system 1s obtained which might be used if the generated pressure in the
intermediate channel structure is high enough to enforce that the wound-

stimulating agents reach their desired location.
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Advantageously, the intermediate :ch'annel structure subst.antially
surface, wherem the 'multrple :ml.crotubezs are .substantlally o.rlented transverse

with reSpect to the connector plane, so that the wound stimulating agents can

absent.

In a preferred embodiment, the hydrophilic body is squeezable and
the microtubes each have a pr.otruding end extending away from the connector
and penetrating the hydrophilic body such that in an atmospheric state of the
vacuum assisted closure the protrudmg ends of the mlcrotubes extend to near
the wound surface and that in an underpressure state of the vacuum assmted
closure the microtubes penetrate through the wound surface into wound
tissue. In this way, the protruding ends of the microtubes can be positio‘ned
above the surface skin during attaching the wound-stimulating unit to the
wound while in an elegant way the generation of the underpressure in the
closure space also causes the protrudmg ends of the rmcrotubes to penetrate
the wound surface so that wound-stlmulatmg agents can dlrectly be supplied
to wound tissue below the wound surface The movement of the protrudmg
ends of the microtubes is driven by an orientation of the protruding ends
towards the wound surface and by the fact that by using a squeezable
hydrophlhc body the volume in the closure space 1s reduced during the
generation of local underpressure It is stated however that the protrudmg
ends can also be brought during transferral of the atmospherrc state to the
underpressure state in a position near and above the wound surface e.g.if
(further) damage of the wound surface is to be avoided.

By providing a control unit to the pressure system, wherein the

control unit is arranged for supplying wound stimulating agents to the input
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section of the intermediate channel structure in a centinueus or intermitted
way, the start, end, volume and Way of the stimulating .agents supply can
advantageously be cOntrolled Alte rnati\%ely, the pressure system does net |
comprise an explicit control unit, but provides a static pressure that can
manually be activated and termmated

" The mventwn further relates to a method

Other advantageous embodlments according to the mventlon are

described in the following claims.

By way of example only, embodiments of the present invention will
now be described with reference to the accompanying figures in which

Fig. 1 shows a schematic view of a cross section of a wound-
stimulating unit according to the invention in an atmospheric state;

Fig. 2 shows a schematlc view of a cross section of the wound-
stlmulatmg unit of Flgure l1ina underpressure state and

Fig. 3 shows a schematlc vView of a cross section of a connector of the
wound~st1mulatmg unit of Flgure 1.

- The figures are merely schematlc views of a preferred embodiment
according to the invention. In the figures, the same reference numbers refer to
equal or corresponding parts.

Figure 1 shows a schematic ifiew of a cross section of a wound-
stimulating unit 1 according to the invention in an atmospheric state. The

wound-stimulating unit 1 that consists of a combination of a vacuum assisted

closure and a wound-stimulating device. The vacuum assisted closure

comprises a hydrophilic body 2 to be placed on a wound surface 3, a cover 4
sealing the hydrophilic body 2 and a skin portion 5A, 5B surrounding the
wound surface 3, and a vacuum system for generating an underpressure 1n a
closure space 6 limited by the ‘Wound surface 3, the skin portion 5A, 5B
surrounding the wound surface 3 and the cover 4. o

The squeezable, hydrophilic body 2 can be implemented as a

synthetic sponge and serves for receiving drained moisture of the wound.
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However, also other squeezable, hydrophilic materials can be applied for the
body 2. Further, the squeezable feature of the sponge 2 causes the closur‘e ~
space 6 to diminish its volume durmg apphcatlon of an underpressure The
cover 4 is formed from an alrtlght matenal in order to prevent pressure
leakage in the wound-stlmulatmg unit 1.
with an 1ntermed1ate channel structure 8 havmg an 1nput sectlon 9 and .
multiple output sections 10, the device further comprising a pressure system.
for supplying wound stimulating agents to the input section 9 of the
.1ntermed1ate channel structure 8.

Fig. 3 shows a schematlc view of a cross section of a connector 7 in
more detail. The 1ntermed1ate channel structure 8 substantlally extends 1n a
connector plane C along the wound surface 3. Further, the umt 1 comprises
microtubes 11 each havmg a connector end 12 connected to an output sectlon
of the intermediate channel structure 8, and a protruding end 13 during Wthh
wound-stlmulatmg agents are supphed The multiple microtubes 11 are
substantially onented transverse with respect to the connector plane C. The
multiple m1crotubes 11 are offset with respect to each other with a distance
substantially ranging from apprommately 1 cm to approx1mately 5 cm, more
preferably substantlally rangmg from approx1mately 2 cm to approx1mately 3
cm, depending on pathophyswloglcal cond1t10ns of the Wound In pr1n01ple also
other dlstances are possible, e.g. more than 5 cm. It is also possible to apply
only a single microtube, e.g. if the wound surface 3 is relatively small. Further,
the multiple microtubes 11 are positioned arbitrarily or in a structured
pattern, such as an array having substantially equal distances between
adjacent microtubes 11. Th_e. diameter of the microtubes 11 is preferably
several micrometers, e.g. ranging from circa 1 pm to 5 um, but also other
dimensions can be applied. '

The intermediate channel structure 8 is formed in a rigid, solid,

plate-like body 14, so that the Channel structure 8 does not suffer from an
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underpressure applied in the closure space 6. The rigid body 14 thus forms a
housing of the channel structure 8. It is of course also possible to reduce
damage of the intermediate ohannel Structure 8 by app lymg .an .ope:n diScrete
5 prov1de a relatwely r1g1d hmng to the channel struoture

The pressure system comprlses a pressure pump 15 and a first
pressure hne 16 havmg an upstream end 17 bemg connected to the pressure '
pump 15 and a downstream end 18 that sealingly penetrates the cover 4 and is
connected to the input section 9 of the intermediate channel structure 8. As

10 the intermediate channel strueture 8 is in ﬂuid communication with the
stilmulatmg agents, such as nutrition, growing stlmulatmg materrals ,and/or
medicines, such as antibiotics.

As shown in Figure 1, the connector 7 is located between a top

15 surface 2A of the hydrophilic body 2 and the cover 4 of the vacuum assisted
closure 4. The protruding ends 13 of the microtubes 11 extend away from the
connector 7 and penetrate the hydrophilic 'body 2 .

The vacuum system of the Vaouum assisted closure comprises a
vacuum pump 19 .a.nd a second pressure line 20 having a downstream end 21

20  being connected to thevacuum pump 19 and having an upstream end 22
sealingly penetrating the cover 4 and being situated in the closure space 6
limited by the wound surface 3, the skin portion 5A, 5B surrounding the
wound surface 3 and the cover 4. Preferably, the upstream end of the .nsecond
pressure line 20 is 1nserted in the hydrophﬂlc body '

25 The wound-stnnulatmg unit 1 described above is used to treat
wounds, in particular chronlc wounds. In doing so, one has to perform the
steps of placing the hydrophil.ic body 2 on the wound surface 3 of the wound,
sealing the hydrophilic body 2 and a skin portion .5A, 5B surrounding the
onnd surfaoe 3 by means of a cover 4; placing a connector 7 "between a top

30 surface 2A of the hydrophilic body 2 and the cover 4, and transferring the unit
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1 from an atmospherlc state Whereln the pressure in the closure space 6
limited by the wound surface 3, the skin portlon 5A 5] surroundmg the

wound surface 3 and the cover 4 18 substantlally at an atmospherrc level to an e

underpressure state Wherem the pressure 1 in the closure space 61s

| substantlally below an atmospherlc level

'posmon wherein they extend to near the wound surface 3 see Frgure 1 to a

position wherein they pcnetrate thrc.ugh the wound .sur.facc 3 into wound

tissue below the wound surface 3, see Figure 2. '
Further, the pressure system of the wound-stimulating device

comprises a control unit (not shown) that is arranged for supplying wound

stimulating agents to the 1nput section 9 of the intermediate channel structure

8ina contlnucus or 1nterm1tted way, S0 that the wound-stlmulatrng agents

1ntermed1ate channel structure 8 and the rmcrotubes 11 1nto the wound t1ssue
below the wound surface 3.

The invention is not restrlcted to the embodlments descrlbed herein.
It will be understood that many Varlants are poss1ble

Instead of using a smgle hydrophlhc body multlple hydrophlhc

bodies can be used, e. g. for reducmg the chance that distinct portlons of the

wound contaminate each other.
Other such variants will be obvious for the person skilled in the art
and are considered to lie within the scope of the invention as formulated in the

following claims.
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Claims

1. A wound-stimulating unit comprising a wound-stimulating device for use
‘n combination with a vacuum assisted closure comprising:

a squeezable hydrophilic body adapted to be placed on a wound surtace:

a cover sealing the hydrophilic body;

a skin portion configured to surround a wound surface:

a vacuum system for generating an underpressure in a closure space
limited by the skin portion and the cover;

a connector provided with an intermediate channel structure having an
input section and multiple output sections;

a pressure system configured to supply wound stimulating agents to the
input section of the intermediate channel structure; and

multiple microtubes each having a connector end being connected to an
output section of the intermediate channel structure and wherein the
microtubes each have a protruding end extending away from the connector and
penetrating the hydrophilic body such that in an atmospheric state of the
vacuum assisted closure the protruding ends of the microtubes are configured to
oxtend to near a wound surface and that in an underpressure state of the
vacuum assisted closure the microtubes are configured to penetrate through the
wound surface into wound tissue.
2. The wound-stimulating unit according to claim 1, wherein the
intermediate channel structure is configured to substantially extend 1n a
connector plane along a wound surface and wherein the multiple microtubes are

substantially oriented transverse to the connector plane.
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3. The wound-stimulating unit according to claim 1, wherein the multiple
microtubes are offset with respect to each other with a distance ranging
substantially from approximately 1 cm to approximately 5 cm.

4, The wound-stimulating unit according to claim 1, wherein the connector
comprises a rigid, plate-like body wherein the intermediate channel structure is
formed.

5. The wound-stimulating unit according to claim 1, wherein the pressure
system for delivering a wound stimulating substance to the input section of the
intermediate channel structure comprises a pressure pump and a first pressure
line having an upstream end being connected to the pressure pump and having
a downstream end for sealingly penetrating the cover and being connected to

the input section of the intermediate channel structure.

6. The wound-stimulating unit according to claim 1, wherein the connector
of the wound-stimulating device is located between a top surtace of the
hydrophilic body and the cover.

7. The wound-stimulating unit according to claim 1, wherein the vacuum
system comprises a vacuum pump and a second pressure line having a
downstream end being connected to the vacuum pump and having an upstream
end sealingly penetrating the cover and being situated in the closure space.

8. T'he wound-stimulating unit according to claim 1, wherein the pressure
system of the wound-stimulating device comprises a control unit that is
arranged for supplying wound stimulating agents to the input section of the

intermediate channel structure in a continuous or intermitted way.
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