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(54) Mechanical vacuum source for negative pressure wound therapy and general exudate 
management

(57) The present invention relates to a fluid evacuator
for negative pressure wound therapy. The fluid evacuator
comprises two main components, namely a container
unit (A) and a functional unit (B). The container unit (A)
comprises at least a container (14) for the collection of
wound fluids. The functional unit (B) is adapted for con-
trolling the pressure inside the container (14), wherein
the functional unit (B) comprises a manual pump for cre-
ating a vacuum inside the container (14). Moreover, the
functional unit (B) further comprising an electric pressure
gauge for indicating the pressure inside the container
(14).
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Description

[0001] The present invention generally relates to
wound drainage systems. More particularly, the present
invention relates to a vacuum source for negative pres-
sure wound therapy, such as a portable closed-type fluid
evacuator for medical use to evacuate drainage fluid
(body fluid) from a wound.

BACKGROUND OF THE INVENTION

[0002] For care of surface area injuries with complex
tissue defects it is known that the defect is covered over
its surface with a film and closed off in an airtight manner.
A drainage tube is introduced under the film and con-
nected via an exudate collection container to a vacuum
system. Thereby and under pressurization a vacuum is
produced in the wound area under the film, which bene-
ficially influences the tissue regeneration and prevents
the growth of bacteria. In larger defects it is preferred that
a porous foam insert be placed into the wound, into which
the drainage tube is inserted, whereby the wound exu-
date can be siphoned or sectioned off over the overall
wound surface area in a more even manner.
[0003] According to a well-known method, the vacuum
is achieved by an evacuated suction flask, which is evac-
uated to a high level of vacuum. A flexible tube is con-
nected to the flask and the other end of the tube is intro-
duced under the film. When the line (suction hose) from
the flask is opened, the negative pressure prevailing in
the flask acts in the wound cavity thus drawing off wound
exudate down the line into the flask.
[0004] However, it has been shown that such high level
vacuums (ca. -600 mmHg/ca. - 0,80 bar) are too high for
negative pressure wound therapy applications. Moreo-
ver, it has been shown that adjustable and regulateable
vacuums, provided by an adjustable vacuum source with
a vacuum pump, provide a plurality of advantages over
simple evacuated suction flasks.
[0005] It is well known in the art to use wound drainage
systems with electrical pumping and electronic pressure
control systems. The use of such electrical/electronical
wound drainage pumps provides the advantage that the
pressure level can be controlled and monitored exactly,
preferably automatically. However, such electrical/elec-
tronical systems are expensive, such that they are typi-
cally used in hospitals.
[0006] It is also prior art that some all-electrical/elec-
tronical pumps are equipped with rechargeable batteries
in order to allow the necessary mobilization of the pa-
tients. It is unavoidable that the rechargeable batteries
have to be connected to a socket for recharging after a
few hours of operation.
[0007] In case the patient was discharged from hospi-
tal to recover at home or at a place where mains are not
constantly provided, for example but not only in third
world countries, it is desirable to use a cheap and pref-
erably mains-independent vacuum source.

[0008] For instance, the vacuum system CombiVac®

provides a wound exudate container with integrated man-
ual pump to adjust the vacuum level in the container. The
vacuum level, however, is merely very roughly indicated
by means of a spring bellows.
[0009] EP 186 783 also relates to a fluid evacuator for
medical use with a mechanical pump. WO 96/35401 also
relates to a similar vacuum system with a manual pump.
In contrast to the CombiVac® device, a mechanical pres-
sure gauge is provided. However, such mechanical or
aneroid pressure gauges are typically imprecise or large
or expensive. In particular, typical bourdon gauges
(sometimes called bourdon tube gauges) are inexpen-
sive but typically very large. On the other hand, capsular
spring manometers provide a higher accuracy but are
typically very expensive. Moreover, the fully mechanical
system of WO 96/35401 does not provide any alarm in-
dicating means, which may warn the patient in case of
an unexpected pressure drop.
[0010] It is therefore an object of the present invention
to provide an improved wound drainage vacuum system.
In particular, it is an object to provide a preferably cheap
wound fluid evacuator with an adjustable and preferably
controllable vacuum level. It is yet a further object of the
invention to provide a fluid evacuator with a manually
and/or automatically, preferably mains-independent, ad-
justable vacuum level. It is still a further object of the
present invention to provide a portable fluid evacuator
which reduces a pressure drop and/or eliminates a rapid
drop in suction force which might be caused as a result
of an increase in quantity of drainage fluid being evacu-
ated from a wound.
[0011] These and other objects are achieved by the
features of the independent claims. Further preferred em-
bodiments are characterized in the dependent claims.

SUMMARY OF THE INVENTION

[0012] The present invention is directed to a vacuum
source for negative pressure wound therapy, such as a
wound fluid aspirating device or a fluid evacuator. The
device of the present invention comprises preferably two
main components, namely a container unit for collecting
the wound exudate and a functional unit, preferably with
a manual pump for generating the vacuum in the con-
tainer unit. The functional unit may be integrally formed
with the container unit. Alternatively, the two units may
be permanently or detachably coupled together. It is fur-
ther preferred that the two units are airtight connected
such that a vacuum may be created inside the container
unit. For instance, an integrated system may be con-
structed as a single use article, such that the contami-
nated pump and container may be collectively disposed
of after use. According to another preferred embodiment
of the invention, the functional unit may be constructed
for multiple uses and only the container unit is construct-
ed as a disposable article. Alternatively, both the func-
tional unit and the container unit are constructed for mul-
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tiple uses. The use of a manual pump provides the ad-
vantage that the practitioner, or the patient herself/him-
self, is independent of any stationary vacuum systems
of the hospital, so that an ambulatory care of the acutely
and/or the chronically ill person is possible. By using a
manual pump, the under-pressurization of the container
can at any time be created or maintained at a desired
level.
[0013] The terms "vacuum", "negative pressure" and
"under-pressurization" as used in the present invention
preferably refer to any gaseous pressure less than the
atmospheric pressure. In other words, the term vacuum
refers to a negative pressure, in particular to a situation
in which an enclosed area has lower pressure than the
area around it.
[0014] According to a first aspect, the present invention
relates to a fluid evacuator for negative pressure wound
therapy, which comprises two main components, namely
a container unit and a functional unit.
[0015] According to a second aspect, the present in-
vention relates to the container unit. The container unit
according to the first and second aspects comprises at
least a container for the collection of wound exudate.
[0016] According to a third aspect, the present inven-
tion relates to the functional unit. The functional unit ac-
cording to the first and third aspects is adapted for con-
trolling the pressure inside the container (unit), wherein
the functional unit comprises a manual pump for creating
a vacuum inside the container (unit). The functional unit
preferably comprises an electronic pressure gauge (also
called electronic manometer or electronic vacuum
gauge) for indicating the pressure inside the container
(unit).
[0017] The manual pump provides the advantage that
a vacuum can be created even in cases where electricity,
like mains or energy from batteries for electrical pumps,
is not available. On the other hand, in order to monitor
the vacuum level in the container or to adjust the vacuum
level to a desired value, the functional unit is equipped
with a pressure gauge, preferably an electronic pressure
gauge. The electronic pressure gauge (in the following
also labelled as electronic vacuum gauge or electronic
manometer) provides the further advantage that the prac-
titioner or the patient herself/himself can monitor the cur-
rent under-pressurization and can, if need be, correct the
pressure to the desired value. Since the required electri-
cal power for operating an electrical pressure gauge is
lower than the power for operating an electrical pump, it
may be sufficient to provide the required electrical power
for the pressure gauge by a battery or a plurality of bat-
teries and/or a capacitor. The functional unit may there-
fore comprise a battery and/or a rechargeable battery
and/or a solar cell and/or a capacitor and/or a dynamo
(electric generator) for providing the electrical power for
the electrical pressure gauge.
[0018] The functional unit preferably comprises a
housing, wherein the manual pump is operable by means
of a lever or crank. Said lever or crank is preferably ro-

tatably or pivotally supported and preferably concealable
within said housing. The housing comprises preferably
a smooth surface for easy cleaning.
[0019] The dynamo is preferably operated by means
of a lever or a crank, wherein the lever or crank may be
permanently or detachably mounted to the functional
unit. According to a preferred embodiment, the lever is
mounted at the functional unit in such a way that it dis-
appears within the housing of the functional unit when
located in the "unused position". The electrical power
generated by means of the dynamo is preferably used
to operate electrical pressure gauge and/or to charge a
rechargeable battery and/or a capacitor.
[0020] The lever or crank for operating the dynamo
may be coupled or decoupled with the operation of the
mechanical pump mechanism. For instance, in case the
vacuum level in the container unit has to be created or
adjusted and the battery is still charged sufficiently, it is
preferred that the mechanical pump is operated by the
lever or crank, but not the dynamo. In case the vacuum
level in the container unit has to be created or adjusted
and the battery should be charged, it is preferred that the
mechanical pump and the dynamo are operated by the
lever or crank. In case the vacuum level is correct, but
the battery should be charged, it is preferred that the
dynamo is operateable by the lever or crank, but not the
mechanical pump. According to a preferred embodiment,
the above functional unit is constructed such that it may
be changed among the above three situations. For in-
stance, the functional unit and/or the container unit may
comprise a mechanism which ensures that the container
is not evacuated when the lever is operated.
[0021] The manual pump comprises preferably a suc-
tion means, e.g., a suction bellows, suction bladder, a
piston and/or a paddle wheel for evacuating the contain-
er. The suction means may be biased, e.g., by means of
a spring, to a position with small volume (collapsed/com-
pressed state). In order to create the desired vacuum in
the container, the operation of the lever (against the bi-
asing force) enlarges the volume of the suction means
(e.g., the suction bellows) such that the suction means
is altered into the expanded state. For instance, it is pre-
ferred that the lever is biased to extend beyond the hous-
ing such that the suction bellows is preferably com-
pressed when the lever extends beyond the housing. The
suction bellows preferably expands when the lever
moves toward the housing, such that gas, in particular
air, is evacuated from the container (unit).
[0022] The electrical pressure gauge preferably com-
prises a digital display for displaying the pressure inside
the container. Moreover, the functional unit may addition-
ally or alternatively comprise an electrical and/or me-
chanical alarm indicator (acoustic and/or visual). It is pre-
ferred that the accuracy is at least �2% F.S. (full scale),
more preferably at least �1% F.S., even more preferably
�0.5% F.S. or better or �0.2% F.S. or better. It is further
preferred that the accuracy class according to DIN1319
or EN 60051 is 2.5 or even better.
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[0023] Since wound exudate may comprise germs (mi-
croorganisms like bacteria) it is preferred that the con-
tainer unit is germ-proof. In order to allow an evacuation
without contamination of the environment, it is further pre-
ferred that the container (unit) and/or the functional unit
comprises a filter, preferably a hydrophobic germ filter
for filtering the air which is evacuated from the container.
Said filter may be located within a particular filtration
chamber, wherein the filtration chamber is preferably
scalable against the container by means of a (mechani-
cally operable) valve. The germ filter assures that con-
taminated air inside will be filtered before exhaust from
the container when the vacuum is generated inside the
container. The filter, however, only works sufficiently
when it does not get into contact with the wound exudate.
[0024] According to a further preferred embodiment, a
sachet with a gelling agent is provided inside the con-
tainer. The sachet is preferably fixedly attached in the
container, preferably remote from the inlet and outlet
openings of the container unit to avoid a blocking of the
inlet or outlet opening by wound exudate or solidified
wound exudate. According to a preferred embodiment,
the sachet is placed at the bottom of the container.
[0025] In order to abruptly let air into the container in
case of emergency (e.g., appearance of blood instead
of wound exudate) to abort or reduce the suction or neg-
ative pressure, a valve, preferably made of plastics with
a signal colour, is provided at the functional unit or the
container unit. Such an "emergency valve" or "bleed
valve’" may also be operated in order to reduce the suc-
tion in the container when it was inadvertently pumped
beyond the aimed vacuum level.
[0026] The container unit may be already equipped
with a drainage tube (suction hose), which may be fixedly
attached to the container unit.
[0027] The container is preferably rigid and preferably
made of plastic material, which may be transparent or
frosted transparent and preferably comprises a scale for
measuring the amount of wound exudate within the con-
tainer. The container unit and/or the functional unit may
be ergonomically formed, preferably kidney-shaped
which enables easy carrying.
[0028] According to a fourth aspect the fluid evacuator
according to the present invention reduces a pressure
drop and/or eliminates a rapid drop in suction force which
might be caused as a result of an increase in quantity of
drainage fluid being evacuated from a wound. In partic-
ular, according to a further preferred embodiment, an au-
tomatic vacuum adjustment or compensation means is
provided inside the container, e.g., at the lower side of
the top cover of the container unit. With the automatic
vacuum adjustment or compensation means a substan-
tially constant suction force at any time during evacuation
of wound fluids may be provided. The gist of the auto-
matic vacuum adjustment or compensation means is to
change automatically the active volume inside the con-
tainer in response to a vacuum level change. For in-
stance, the automatic vacuum adjustment or compensa-

tion means may change the active volume by means of
a biased surface of the container unit, e.g., a biased lower
surface of the cover, wherein the biased (or prestressed)
surface regulates the volume inside the container unit in
response to the vacuum level inside the container unit.
According to a further preferred embodiment, the auto-
matic vacuum adjustment or compensation means may
comprise a displacement volume, wherein said displace-
ment volume automatically changes its volume when the
pressure inside the container unit increases/decreases.
[0029] The automatic vacuum adjustment or compen-
sation means may be constructed in form of a resilient
inflatable balloon member. The balloon member may be
closed or may comprise at least an opening to the at-
mosphere such that the interior of the balloon member
is in gas communication with the atmosphere. When the
gas inside the container unit is discharged to the atmos-
phere so that the interior of the container is provided with
a negative pressure, the balloon member located inside
the container is inflated, thereby allowing a constant neg-
ative pressure to be maintained at all times by means of
the resiliency of the balloon member.
[0030] According to another preferred embodiment,
the automatic vacuum adjustment or compensation
means is constructed as foam or foam member, prefer-
ably closed cell foam, e.g. cellular elastomer rubber or
caoutchouc/rubber which does not have interconnected
pores. The closed cells may be filled with air or with a
specialized gas. Again, when the gas inside the container
unit is discharged to the atmosphere so that the interior
of the container is provided with a negative pressure, the
foam with its closed pores located inside the container
is inflated due to the relative overpressure in the closed
pores. Thereby a substantially constant negative pres-
sure may be maintained at all times by means of the foam
member.
[0031] The automatic pressure-regulating function by
means of the automatic vacuum adjustment or compen-
sation means may be explained as follows. When the
vacuum level inside the container increases, the balloon
or cellular foam inflates within the container. When drain-
age fluid is evacuated from the wound through the suction
hose by virtue of the negative pressure produced within
the container unit, the vacuum level, however, decreas-
es. The negative pressure within the container unit may
be maintained at a substantially constant level corre-
sponding to the resiliency of the balloon or foam even
when the quantity of received body fluid increases. Unlike
conventional fluid evacuators such as simple evacuated
bottles (e.g., Redon’s bottle), the fluid evacuator accord-
ing to the present invention reduces the risk of the neg-
ative pressure linearly lowering in accordance with the
increase in the quantity of body fluid accumulated. Ac-
cordingly, the present invention offers great advantages.
[0032] According to a fifth aspect, the present invention
relates to a method for generating negative pressure,
which may be used for negative pressure wound therapy
(NPWT) and exudate management; the method compris-
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ing the steps: providing a fluid evacuator according to
the present invention and operating the manual pump
until the electric pressure gauge indicates the desired
negative pressure level inside the container unit.
[0033] The invention also relates to methods of remov-
ing wound secretion/exudate from a wound of a patient.
In particular, the present invention also relates to a meth-
od for negative pressure wound therapy (NPWT) and ex-
udate management by applying suction to a wound by
means of a fluid evacuator as discussed above.
[0034] The fluid evacuator according to the present in-
vention has at least the following advantages over the
prior art device. The fluid evacuator according to the
present invention is preferably completely independent
of the power network (mains). Hence, the combination
of the container and the functional unit (pump) makes
the patient independent of the stationary vacuum system
of the hospital, so that an ambulatory care of acute and
chronic wounds is possible. By means of the pump, the
under-pressurization of the container can at any time be
maintained at a desired level; the nurse or the patient
can herself/himself monitor the current under-pressuri-
zation by means of the preferably precise electronic ma-
nometer and can as needed also correct the vacuum to
the prescribed level.
[0035] With the fluid evacuator according to the
present invention, the production of electrical power and
vacuum may run concurrently but also independently
from each other. Moreover, even a breakdown of an elec-
trical component does not lead to the breakup of the ther-
apy, i.e., it is still possible to produce and to sustain a
vacuum if electrical components fail to work. According
to a preferred embodiment, the electronic pressure
gauge (manometer) and/or the alarm indicating means
is/are operated by electrical power, wherein the electrical
power may be provided by means of (rechargeable) bat-
teries, capacitors, solar cells or a dynamo. According to
a further preferred embodiment, the rechargeable battery
of the fluid evacuator may be charged with an external
and/or integrated charging device, e.g., a charging de-
vice which may be connected to the power network
(mains).
[0036] Moreover, the fluid evacuator according to the
present invention provides an automatic protection of the
hydrophobic bacteria filter. Thus, it is possible to carry
out the therapy in a safe way and without restrictions or
pauses even when the vacuum source is strongly moved,
tilted, turned over or lying in the patient’s bed someway.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The invention will now be described in detail
with respect to preferred embodiments with reference to
accompanying drawings, wherein:

Fig. 1 shows an exploded view of a fluid evacuator for
negative pressure wound therapy according to
the present invention;

Fig. 2 shows an exploded view of a functional unit ac-
cording to the present invention;

Fig. 3 shows in a perspective elevation details of a
functional unit according to the present inven-
tion;

Fig. 4 shows a cross sectional view of a part of the
funtional unit with a sealable filtration chamber
and pin mechanism; and

Fig. 5 shows an exploded view of a container unit with
a container and a cover, wherein at the lower
side of the cover an automatic vacuum adjust-
ment or compensation means is shown.

DETAILED DESCRIPTION OF THE INVENTION

[0038] In the following, the device of the present inven-
tion and the method for operating the device will be de-
scribed.
[0039] Figure 1 shows an exploded view of a fluid evac-
uator for negative pressure wound therapy according to
a preferred embodiment of the present invention. The
fluid evacuator comprises two main components, i.e., a
container unit A with a container for collecting the wound
fluid (wound exudate) and a functional unit B for control-
ling the pressure in the container, i.e., for creating and
monitoring the vacuum in the container.
[0040] The container unit A comprises a container or
receptacle for fluid collection 14 which is covered by a
cover 27. The container unit is preferably germ proof
when detached from or attached to the functional unit B.
An opening at the cover, which may be used for the meas-
urement of the under-pressurization (pressure sensor)
is preferably closed by a membrane 25. Other openings
may be closable by means of membranes, valves or valve
mechanisms (gas communication with the functional
unit, e.g., evacuation or emergency air-inlet). For in-
stance, an opening may be provided for a suction hose
or drainage tube 26, which consists preferably of plastics
and serves the purpose of collecting wound fluid, The
suction hose may be fixedly or detachably mounted to
the container unit. Moreover, according to a further pre-
ferred embodiment, a check valve (one-way valve) may
be provided such that wound exudate may enter the con-
tainer unit but a fatal backflow towards the wound via the
suction hose 26 is prevented. The container unit A pref-
erably comprises an opening in order to draw or evacuate
the gas from the container. Said opening is preferably
equipped with a (hydrophobic bacteria) filter 9. In order
to protect the filter 9 from contamination by wound exu-
date, it is preferred to cover the filter by a filtration cham-
ber, wherein a fluid (gas and/or liquid) communication
between the filtration chamber an the inner volume of the
container may be operated manually or automatically by
a valve (see e.g. Fig. 4).
[0041] The container 14 is preferably fully or partly
transparent in order to check the wound fluid or the filling
level. The container may comprise a scale for reading
the filling level, e.g. in millilitre (ml). For instance, the scale
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may be attached, printed or engraved on the container
or produced together with the container, e.g., by injection
moulding. The container may have every appropriate
form, but is preferably ergonomically kidney-shaped. The
volume of the container can be between 50 ml and 1000
ml depending on the mode of application. According to
a preferred embodiment, the container is sterilely packed
and designed for single use.
[0042] A gelling agent 24 with gelling or solidifying or
clotting means is preferably strongly affixed, preferably
flatly lying on the bottom of the container 14. It is further
preferred that the gelling agent is arranged opposite to
the inlet opening of the container 14. This fixed arrange-
ment of the gelling agent opposite to the inlet opening,
which serves the purpose of application security, ensures
that the wound fluid solidifies in each location of the con-
tainer but beginning from the bottom so that the fluid ac-
cess into the container is not blocked.
[0043] On the functional unit B there is a means for
mechanically producing the vacuum. The functional unit
B comprises at the bottom a bottom-base 28 which is
adjacent the cover 27 of the container unit when both
units are connected (see Fig. 3). The functional unit B
comprises mechanical mechanisms for generating the
negative pressure and electrical means for measuring
and/or indicating the vacuum level inside the container
unit. For instance, a battery and/or a rechargeable battery
8 and/or a solar cell and/or a capacitor and optionally a
pressure-level and charge-level display 10 may be inte-
grated therein. An electronic circuit provided on a circuit
board 23 controls an electric pressure gauge sensor
and/or alarm indicating means and/or the display 10 for
indicating the measured vacuum level. Corresponding
with the said display 10, preferably LED lamps serving
optical alarms preferably indicating loss of negative pres-
sure in the container and low level in any of the said
current accumulators (power sources). A means serving
acoustical alarm is preferably attached to the circuit
board 23. The functional unit with the electronic compo-
nents, in particular the circuit board. 23, is preferably eas-
ily dismountable such that the individual components of
the functional unit may be discharged or recycled sepa-
rately.
[0044] By using the hand lever 1 (or turning knob or
crank), negative pressure can be produced in the con-
tainer 14 by a suction bellows 4 (suction bulb, elastic
hollow space formed as bubble) or a piston or a paddle
wheel. This negative pressure (vacuum) is set preferably
between -25 mmHg (∼ -0.033 bar) and -600 mmHg (∼
-0.80 bar) depending on the indication or mode of appli-
cation.
[0045] As already discussed above, according to a pre-
ferred operating mode, at the same time a dynamo 7 may
be powered which charges the rechargeable battery 8 or
a capacitor. The rechargeable battery or capacitor is de-
livering the power for the pressure display 10 and the
optical alarm- or warning-LEDs 10 and/or acoustical error
message when the negative pressure was fallen under

a certain level. The power source can also be a solar cell
or a battery. However, the operation of the hand lever 1
or crank may also result in a sole operation of the dynamo
or a sole operation of the mechanical pump or both.
[0046] In order to abruptly let air into the container in
case of emergency to abort or reduce the negative pres-
sure, a (bleed-) valve 21, preferably made of red plastics,
is affixed on the upper side of the functional unit. This
valve can also be operated in order to reduce the negative
pressure or suction in the container when it was inad-
vertently pumped beyond the aimed level of suction.
[0047] According to a preferred embodiment of the
present invention, the functional unit B and the container
unit A may be sold separately. Before use, the functional
unit B has to be attached to the container A and hermet-
ically sealed. This can be effected by o-ring seal and
cramps or spring locks or screw top or by bayonet cap.
A preferred embodiment of the present invention is a con-
tainer A that is airtight and germ proof without being at-
tached to the functional unit 13 comprising a container
cover glued in place. If required the connection can be
released again, for example when the container 14 is full
and has to be changed. The preferably sterilely packed
functional unit is designed in a way that it can be reused
after corresponding cleaning and disinfection.
[0048] Two eyes (not shown in the drawings) may be
affixed to the sides of the functional unit B to allow the
carrying of the vacuum means by a shoulder strap.
[0049] The mode of operation will be described with
reference to a preferred embodiment of the present in-
vention as illustrated in the drawings.
[0050] After the pivot-mounted hand lever 1 is released
with the catch 2 for the hand lever, the hand lever 1 is
automatically pushed out of the housing of the functional
unit A through the twisted leg spring 3. Thereby, the suc-
tion bellows 4 is compressed. The air contained in the
suction bellows 4 leaks via the outlet valve through the
housing into the outside.
[0051] As long as the pin 5 is not pushed (see e.g. Fig.
4), only the flywheel 6 is rotated by a gear rack on the
hand lever when using the hand lever 1. This flywheel 6
runs the dynamo 7 via an actuator. The dynamo charges
the rechargeable batteries 8. The suction bellows 4 is
thus opened but the air is not sucked out of the container
14 (closed fluid-collection container) but via the non-her-
metic housing 18 of the functional unit A out of the room.
Thus, no vacuum is produced. By means of the recharge-
able batteries a pressure sensor 20, a preferably LCD
display 10 for strength of the vacuum and charge level
of battery as well as two warning-/alaT-m-LEDs are op-
erated.
[0052] When the pin 5 is pushed (see Fig. 4), air is
sucked out of the container 14 due to the opening of the
suction bellows and thus negative pressure is produced.
In particular, as shown in Figure 4, a pushed pin 5 enables
a fluid (gas and/or liquid) communication from the inside
of the container 14 via notch 17a to the filtration chamber
16, via the filter 9 to the pre-chamber 15 and further via
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groove or bore 12 to the suction bellows 4. When the pin
5 is not pushed it is biased by spring(s) 11a and 11b in
a close position, i.e., the filtration chamber 16 is sealed
or closed against the container via pin 17 and o-ring 30.
As illustrated in Fig. 4, the pin 5, mounted at the functional
unit, and the pin 17, mounted at the container unit, are
coaxially aligned. Thus, when pin 5 is pushed down also
pin 17 is pushed down. The sealable filtration chamber
16 with filter 9 provides an automatic protection of the
hydrophobic bacteria filter. Thus, it is possible to carry
out the therapy in a safe way and without restrictions or
pauses even when the vacuum source is strongly moved,
tilted, turned over or lying in the patient’s bed someway.
[0053] The advantageous complete independency of
a power network (mains) is achieved by the application
of mechanically operated hand lever 1 and dynamo 7.
The pin 5 allows a simultaneous or separated production
of power for charging the rechargeable battery and of
vacuum. The production of vacuum is also possible if any
or all electrical components happens to be faulty - wound
suction can be maintained.
[0054] Figure 4 shows the details of the valve in a cross
sectional view. The valve comprises two coaxially ar-
ranged pins, namely a pin 5 in the functional unit B, and
a pin 17 in the container unit A, wherein pin 17 is directly
operated when pin 5 is pushed.
[0055] In the functional unit B there is a pin 5 with lead-
ing nose 5a which is pushed against the lower side of
the lid via compression spring 11. The leading nose pro-
tects the pin 5 from twisting. The groove 12 contained in
the pin 5 is in the original state (when the pin is not
pushed) arranged in a way that the air inlet 13 of the
suction bellows 4 is opened outwardly. That means that
in this state an opening of the bellows does not result in
the production of negative pressure in the container 14.
[0056] When the pin 5 is pushed, the groove 12 with
borehole slides towards the opening of the pre-chamber
15. The necessary connection to the suction bellows 4
is thereby generated. The pre-chamber is hermetically
connected to the filtration chamber 16 of the container A
via an o-ring 19. In the filtration chamber there is another
pin 17 which is slid at the same time so that access to
the container 14 is generated via a corresponding
groove. Thus, by opening of the suction bellows, air can
be sucked out of the container in order to establish the
necessary negative pressure. Due to a hydrophobic bac-
teria filter 9 on the upper side of the filtration chamber 16
the air is germ-free before entering the suction bellows.
In this embodiment, the pin must be pushed and held in
order to activate the hydrophobic bacteria filter 9 in the
suction circuit and to produce a vacuum in the container.
When the pin is not pushed or released, the bacteria filter
is automatically protected and out of order.
[0057] According to a further preferred embodiment, it
is also possible to arrest the pin in the pushed state, e.g.,
by twisting the pin 5 such that a permanent pushing dur-
ing suction is not necessary. When the desired level of
vacuum is achieved, the arrest is released, e.g., by twist-

ing the pin in the other direction (primary setting).
[0058] Figure 5 shows an exploded view (from below)
of a container unit A. The container unit according to this
particular embodiment comprises a container 14 and a
cover 27 for seating the container, preferably germ-proof
sealing. A suction hose 26 for suction of wound exudate
is mounted to the cover 27. A filter chamber 16 is located
at the lower side of the cover 27. Moreover, an automatic
vacuum adjustment or compensation means 31 is locat-
ed at the lower side of the cover 27. The automatic vac-
uum adjustment means 31 comprises a changeable vol-
ume, which changes in response to the pressure applied
to said vacuum adjustment means 31.
[0059] For instance, it is assumed that the volume of
the container unit without a vacuum adjustment means
31 is VC (intrinsic volume of the container unit). At normal
atmospheric pressure, e.g., in case there is no vacuum
inside the container, the volume of the vacuum adjust-
ment means 31 is V1. Thus, in case a vacuum adjustment
means 31 is provided inside the container unit A, the
(active) volume of the container unit A is reduced: Vc -
V1. When the pressure inside the container unit is re-
duced (negative pressure), the volume of the vacuum
adjustment means changes, in particular, the volume of
the vacuum adjustment means 31 preferably increases
(V2>V1).
[0060] In negative pressure wound therapy, the vacu-
um level is adjusted in the beginning to the desired level.
However, the wound exudate which flows inside the con-
tainer changes the active volume inside the container
unit A, i.e., the wound exudate reduces the active volume
inside the container unit. Accordingly, the vacuum level
changes, in particular, the vacuum level is reduced.
When the vacuum level inside the container unit is re-
duced (the absolute pressure is increased), the volume
of the vacuum adjustment means changes, in particular,
the volume decreases such that the active volume inside
the container unit increases. Accordingly, the change of
the vacuum level inside the container unit is reduced or
eliminated by using the vacuum adjustment means.
[0061] The automatic vacuum adjustment means 31
comprises preferably cellular foam, for instance closed
cell structure foam. In other words, it is preferred that the
foam comprises closed cells (bubbles) with gas inside.
A plurality of different kinds of closed cell foam may be
used. However, it is preferred that the foam material is
soft such that the compression load deflection (also
called: indentation hardness or indentation force deflec-
tion (IFD); in German: Stauchhärte; see e.g., DIN 53577
or ISO 3386 ) is low, preferably <100kPa, more prefera-
bly <50kPa and more preferably <30kPa or even less.
Without being limited to a particular material, suitable ma-
terials are for example: synthetic rubber (elastomer), cel-
lular caoutchouc, EPDM (Ethylene-Propylene-Dien-
caoutchouc) and/or CR (Chloroprene-caoutchouc; "NE-
OPREN®").
[0062] The invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
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tion. Such illustration and description are to be consid-
ered in an illustrative or exemplary and non-restrictive
manner, i.e., the invention is not limited to the disclosed
embodiments. Moreover, the word "comprising" does not
exclude other elements or steps, and the indefinite article
or "an" does not exclude a plurality. A single processor
or other unit may fulfil the functions of several items re-
cited in the claims. The mere fact that certain measures
are recited in mutually different dependent claims does
not indicate that a combination of these measures cannot
be used to advantage. Any reference signs in the claims
should not be considered as limiting the scope.

Claims

1. A fluid evacuator for negative pressure wound ther-
apy comprising:

a container unit (A) and a functional unit (B);

wherein said container unit (A) comprises at least a
container (14) for the collection of wound fluids; and
said functional unit (B) is adapted for controlling the
pressure inside said container (14), said functional
unit (B) comprising a manual pump for creating a
vacuum inside the container (14),
wherein the functional unit (B) further comprises an
electric pressure gauge for indicating the pressure
inside the container (14).

2. The fluid evacuator according to claim 1, wherein
the container unit (A) and the functional unit (B) are
detachably or firmly connected.

3. The fluid evacuator according to claim 1 or 2, wherein
the manual pump comprises a suction bellows (4),
a piston and/or a paddle wheel for evacuating the
container (14).

4. The fluid evacuator according to claim 3, wherein
the functional unit (B) comprises a housing (18) and
the manual pump is operable by means of a lever
(1), wherein said lever (1) is preferably pivotally sup-
ported and preferably concealable within said hous-
ing (18).

5. The fluid evacuator according to claim 4, wherein
the lever is biased to extend beyond the housing,
wherein the suction bellows (4) is preferably com-
pressed when the lever extends beyond the housing.

6. The fluid evacuator according to any of claims 4 or
5, wherein the suction bellows (4) expands when the
lever (1) moves toward the housing, such that air is
evacuated from the container (14).

7. The fluid evacuator according to any of the preceding

claims, wherein the functional unit (13) further com-
prises a battery, a rechargeable battery (8) and/or
capacitor and/or a solar cell and/or a dynamo (7) for
providing electrical power.

8. The fluid evacuator according to claim 7, wherein
the operation of the lever (1) drives the dynamo (7)
for generating electrical power, wherein said electri-
cal power is preferably used to charge the recharge-
able battery (8) and/or a capacitor.

9. The fluid evacuator according to any of claims 4 to
8, wherein the functional unit (B) and/or the container
unit (A) comprises a mechanism which ensures that
the container is not evacuated when the lever- (1) is
operated.

10. The fluid evacuator according to any of the preceding
claims, wherein the functional unit (B) comprises a
mechanical and/or electrical alarm indicator, and the
electric pressure gauge is preferably provided with
a digital display (10) for displaying the pressure in-
side the container (14).

11. The fluid evacuator according to any of the preceding
claims, wherein the container unit (A) is germ-proof
and preferably comprises a filter (9), preferably a hy-
drophobic germ filter (9) for filtering the air which is
evacuated from the container.

12. The fluid evacuator according to claim 11, wherein
the filter (9) is located within a filtration chamber (16)
and wherein said filtration chamber (16) is preferably
sealable against the container by means of a me-
chanically operable valve.

13. The fluid evacuator according to any of the preceding
claims, wherein the container unit (A) comprises an
automatic vacuum compensation means (31) with a
displacement volume, wherein said displacement
volume automatically decreases when the pressure
inside the container increases.

14. the fluid evacuator according to any of the preceding
claims, wherein a sachet (24) with a gelling agent is
provided inside the container (14) preferably at-
tached flat at the bottom of the container (14).

15. A method for generating negative pressure, which
may be used for negative pressure wound therapy
and exudate management, the method comprising
the steps:

providing a fluid evacuator according to any of
claims 1 to 14;
operating the manual pump until the electric
pressure gauge indicates the desired negative
pressure inside the container unit (14).
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