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Emptying device, assembly and method for emptying suction
bag

Background of the invention

[0001] The invention relates to a suction bag emptying device com-
prising a container for receiving a suction bag, the container having a dis-
charge point for discharging the contents of the suction bag.

[0002] The invention also relates to an assembly comprising at least
one suction bag and a suction bag emptying device, and to a method for emp-
tying a suction bag.

[0003] Publication US 3,809,577 discloses a device provided with a
lid and scissor- or knife-like members that cut open the bottom of the suction
bag. Suction bags are placed in the device in a basket and the lid is closed,
the basket being thus pressed down towards the scissor- or knife-like mem-
bers that cut open the suction bags. The closing of the lid of the device also
activates a rinsing process in which the suction bags are rinsed and disinfect-
ed.

[0004] A problem with the device of the above publication is that,
firstly, its structure is complicated. Secondly, it is not certain that the suction
bag could be emptied completely. Thirdly, the suction bags are cut in an un-
controllable manner at the point where they are within the reach of the scissor-
or knife-like members.

Brief description of the invention

[0005] An emptying device according to the invention provides an
improvement over the aforementioned problems. The emptying device accord-
ing to the invention is characterized in that the emptying device comprises
means for puncturing a bag portion without making contact with the bag.

[0006] The structure of the emptying device is simple, making the
device reliable and maintenance-free. The suction bag is sure to empty. The
contents of the bag are emptied in a controlled manner substantially through
the same point in a lower part of the bag, leaving no pockets containing body
fluids in the suction bag. Savings in waste costs are significant when all that
needs to be disposed of is the empty suction bag, which is taken to incinera-
tion, for example, for disposal. If an emptying device provided with a rinsing
possibility is used, the rinsing runs through the entire bag.
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[0007] A further advantage of the emptying device according to the
invention is that the device may be used for emptying suction bags of different
lengths. The device may also be constructed such that it contains no sharp
parts to come into contact with by a person emptying the suction bag. The per-
son emptying the suction bag is also well protected against possible splatter
because the suction bag tightens against the emptying device so that the con-
tents of the suction bag are not allowed to splash upwards.

[0008] The emptying device is particularly suitable for suction bags,
but the emptying device may also be used for other bags containing body flu-
ids. Suction bags are used in hospitals or other facilities performing medical
operations, such as surgery. The emptying device according to the invention
may be used for instance for a suction bag such as the one described below:

[0009] The suction bag usually comprises a bag portion and a lid
fixedly attached to the bag portion. The bag portion is made of a flexible plastic
material, such as polyethylene. The bag portion is formed of a tubular plastic
film. One end of the tubular plastic film is closed by sealing the edges of the
plastic film together, while at its other end the tubular plastic film is fixedly at-
tached to the lid. Also the lid is made of a polyolefin plastic material, such as
polyethylene or polypropylene, but it is stiffer than the bag portion. The lid is a
substantially uniform piece. The lid has a patient fitting to be coupled to a hose
delivering fluid from the patient to the suction bag. The lid is also provided with
a channel for transmitting negative pressure, and a filter for preventing impuri-
ties from entering the suction system. Usually, the filter is fastened to an inner
surface side of the suction bag lid, but it may also be located elsewhere in
connection with the aforementioned channel.

[0010] The suction bag is used with a collection reservoir whose
one end is open, and together they form a suction bag arrangement. The bag
portion of the suction bag is placed inside the collection reservoir, the suction
bag lid closing the collection reservoir. The collection reservoir is provided with
a fitting that has a flow connection to a source of negative pressure for gener-
ating a negative pressure between an inner surface of the collection reservoir
and an outer surface of the suction bag. The lid is provided with a channel for
transmitting the negative pressure from a space between the inner surface of
the collection reservoir and the lid to an inner part of the suction bag.
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[0011] The details of the suction bag suitable to be handled in the
emptying device may differ from those disclosed above. Usually, however, the
bag has a flexible bag portion and a stiffer lid fixedly attached thereto.

[0012] In the following, the structure and operation of the bag emp-
tying device will be described. The emptying device is described in the position
in which it is used.

[0013] The bag emptying device comprises a container for receiving
a bag. The bag may be placed in the container without support, or it may be
placed in a holder provided in the container. At its simplest, the holder is a rim
of the container whereon a rim of the suction bag lid settles. The holder may
also be a shoulder or another arrangement provided in the container and suit-
able for suspending the bag. The shoulder is formed of an annular piece at the
mouth of the container, an inner rim of the piece bordering on an outer wall of
a jacket of the emptying device. Further, at least one suction bag suspension
device may be provided on the suction bag lid or in connection therewith, a
corresponding holder being provided in the emptying device. The emptying de-
vice may be provided with a jacket for supporting the suction bag laterally. The
jacket may form an inner wall of the container jacket particularly when the
emptying device is to be used for handling only one bag at a time. When the
emptying device has a plural number of positions for bags to be emptied, a
separate jacket is provided for each position. The rim of the suction bag lid
rests on the shoulder or the like, and the bag portion of the bag hangs down-
ward. The container is also provided with a discharge point for discharging the
contents of the suction bag.

[0014] After the suction bag has been placed in the container, the
means for puncturing a bag portion without making contact with the bag are
started or they start automatically.

[0015] According to a first embodiment, the means for puncturing a
bag portion without making contact with the bag comprise an arrangement for
conveying negative pressure to the emptying device. A suitable point in a lower
part of the emptying device is provided with a negative pressure suction,
whereby the bag portion of the suction bag is punctured and the bag empties.

[0016] According to a second embodiment, the means for punctur-
ing a bag portion without making contact with the bag comprise an electric re-
sistance. A suitable point in the lower part of the emptying device is provided
with an electric resistance to puncture the bag portion by melting or burning.
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[0017] According to a third embodiment, the means for puncturing a
bag portion comprise a device that cuts without contact. The device that cuts
without contact may be a laser cutter, for instance.

[0018] The emptying device may have a lid and it may be provided
with means for puncturing the lid of the suction bag and for conveying pressur-
ized liquid or gas into the bag to be emptied. The aforementioned means may
also be separate from the lid. Liquid or gas is supplied to the bag for rinsing
and/or disinfecting the bag.

[0019] The means for puncturing the lid of the bag and for convey-
ing pressurized liquid or gas into the suction bag to be emptied may be imple-
mented in many ways. The means may be for instance a hollow cone with an
obtuse end, or a hollow cylinder provided with a cutting edge, or a hollow cone
with a fixed, spiky end. The aforementioned means enable the lid of the suc-
tion bag to be punctured. The means have openings through which the liquid
or gas is allowed to flow after the lid of the suction bag has been punctured.
Naturally, the above are only examples of how the means in question may be
implemented. In practice, the means for puncturing the lid of the bag and for
conveying pressurized liquid or gas into the bag to be emptied may be one or
more parts, but these means enable two functions to take place: puncturing the
lid of the bag and conveying pressurized liquid or gas into the bag. Naturally,
an outer surface of the lid is provided with a connector/connectors for connect-
ing the emptying device to a source of liquid or gas, the connectors, in turn, be-
ing connected to the means for puncturing the lid of the bag and for conveying
pressurized liquid or gas into the bag to be emptied.

[0020] The means for puncturing a bag portion without making con-
tact with the bag are started or they start automatically. According to a first
embodiment, a negative pressure suction is conveyed to the emptying device
to puncture the bag portion in a controlled manner at a predetermined location.

[0021] According to a second embodiment, the emptying device is
provided with an electric resistance to puncture the bag portion by melting or
burning.

[0022] According to a third embodiment, the emptying device is pro-
vided with a device that cuts without contact. The device that cuts without con-
tact may be a laser cutter, for instance.

[0023] The means for conveying pressurized liquid or gas into the
bag to be emptied are arranged to be activated when the bag portion has been
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punctured and the lid has been punctured. In other words, after the chan-
nel/channels delivering liquid or gas has/have penetrated the lid of the suction
bag, the liquid or gas starts flowing into the suction bag.

[0024] The source of pressurized gas or liquid may be a water dis-
tribution system or a pressurized air network, for instance. It is also possible to
feed disinfectants or sterilizing agents from the source of pressurized gas or
liquid. In an emptying device provided with a lid, the opening of the source of
pressurized gas or liquid may be combined with the closing of the lid, in which
case the gas or liquid starts automatically flowing into the bag to be emptied.
At its simplest, the opening of the source of gas or liquid may take place by
opening it manually, by turning on a water tap, for instance.

[0025] After the bag has been punctured without contact, the con-
tents of the bag flow out of the bag. The container is provided with a discharge
point through which the contents of the bag are arranged to be discharged. It is
also possible that fluid being discharged through the discharge point is con-
veyed to a closed container for further processing, or fluid being discharged
through the discharge point is sterilized before being discharged to the drain.

[0026] The flow of gas or liquid rinses the inside of the bag. The bag
is then sure to empty, and the rinsing ensures that the inside of the bag is
cleaned. When a puncture is made in the lower part of the suction bag in a
controlled manner, the pressurized gas or liquid flows through the entire bag,
in which case no pockets are formed in the bag that might contain residue of
fluids collected from the body.

[0027] When the rinsing has been going on for a necessary period
of time, the gas or liquid flow is closed down or the flow closes down automati-
cally for instance by opening the lid of the emptying device or at the expiry of a
pre-timed rinsing time. The rinsed bag may then be removed from the empty-
ing device and put to waste.

[0028] The emptying device may be constructed in many different
ways. The emptying device may be a device intended for handling only one
bag at a time, as shown in Figures 3a, 3b, 4a and 4b below. When the empty-
ing device has one position for a bag to be emptied, the jacket supporting the
bag laterally may be the inner wall of the container. The emptying device may
have a plurality of positions for placing a plurality of suction bags in the device
at a time. When the emptying device has a plurality of positions for suction
bags to be emptied, the jacket supporting the bag laterally is a separate struc-
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tural part provided inside the container. No jacket is necessary, and it is advan-
tageous usually in connection with the use of negative pressure.

[0029] The device may have a uniform lid, which may be provided
with a plurality of means for puncturing the lid of the suction bag and for con-
veying pressurized gas or liquid into the suction bag to be emptied. In such a
case, by closing the lid of the emptying device, it is possible to puncture the
lids of a plurality of bags and start simultaneous rinsing of the plurality of bags.
The emptying device may also have a plurality of positions for placing a plurali-
ty of bags in the device at a time such that the emptying device has for each
bag a separate lid which is provided with means for puncturing the lid of the
bag and for conveying pressurized gas or liquid into the bag to be emptied.
Such an arrangement enables a plurality of bags to be rinsed simultaneously
such that when a first bag is in its place, the lid may be closed and rinsing may
be started immediately while at the same time it is possible to continue filling
the rest of the positions.

[0030] It is advantageous if the suction bags and the emptying de-
vice are used as an assembly compatible with one another. In other words, the
emptying device is dimensioned to correspond to a specific suction
bag/specific suction bags. This enables the advantages of the emptying device
to become even more apparent.

Brief description of the figures

[0031] The invention is now described in closer detail in connection
with preferred embodiments and with reference to the accompanying drawings,
in which:

Figure 1 is a side view showing a suction bag arrangement;

Figure 2 is a top view showing the suction bag arrangement accord-
ing to Figure 1;

Figures 3a, 3b, 4a and 4b are cross sections of an emptying device
according to the invention.

Detailed description of the invention

[0032] Figures 1 and 2 describe first the structure and operation of a
suction bag 3. The suction bag according to Figures 1 and 2 is an example of a
suction bag suitable to be emptied by an emptying device according to the in-
vention.
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[0033] According to what is shown in Figure 1, the suction bag ar-
rangement comprises a collection reservoir 1 whose one end is open, a suc-
tion bag 3 arrangeable in the collection reservoir 1 and comprising a flexible
bag portion fixedly fastened to a lid 4. The collection reservoir 1 is provided
with a fitting 2, which has a flow connection to a source of negative pressure,
and a channel 10 for generating a negative pressure in a region 11 between
the inner surface of the collection reservoir 1 and the outer surface of the suc-
tion bag 3. The lid 4 is provided with a patient fitting 5 for coupling a patient
hose to an inner part of the suction bag 3, and the lid 4 has a channel 7 for
transmitting negative pressure from a space between the inner surface of the
collection reservoir 1 and the lid 4 to the inner part of the suction bag 3, and a
filter 6 for preventing impurities from entering the suction system. The filter 6 is
fastened to an inner surface side of lid of the suction bag 3, and the lid 4 is a
uniform piece.

[0034] Figure 2 is a top view showing the suction bag arrangement.
In addition to the parts described in Figure 1, Figure 2 shows a plug 8 integrat-
ed in the lid 4 to enable the patient fitting 5 to be closed after use, and a con-
nector 9 to be used for connecting the suction bag arrangements in series as
well as for sampling and for manual emptying. The connector 9 may also be
used for dispensing a solidifying agent.

[0035] Figures 3a, 3b, 4a and 4b show an emptying device 20
whose container 19 is provided with a suction bag 3 suspended from rims 23
of its lid 4. Preferably but not, however, necessarily, a jacket 12 of the empty-
ing device 20 resides close to a surface of a bag portion of the suction bag 3.
The emptying device 20 also includes an intermediate container 13. A valve 16
is provided between the intermediate container 13 and the container 19. The
intermediate container 13 has a channel 15 for conveying negative pressure
into the intermediate container 13, and a channel 14 for discharging the con-
tents of the suction bag. The channel 15 is provided with a valve 17 while the
channel 14 is provided with a valve 18.

[0036] Figure 3a shows an initial situation of emptying of the suction
bag 3. The valve 18 is closed and the valve 17 is opened for conveying nega-
tive pressure first to the intermediate container 13 and, after opening the valve
16, to the container 19. The lid 4 closes the mouth of the container 19 so that
in the container 19 a negative pressure suction is formed which starts stretch-
ing the bottom of the suction bag 3 such that eventually the bottom is ruptured
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and the contents of the suction bag 3 flow into the intermediate container 13.
Figure 3b shows a situation wherein the suction bag 3 has already ruptured.
The valves 16 and 17 are closed and the valve 18 is opened, enabling the con-
tents of the suction bag to be discharged from the intermediate container 13
along the channel 14. It is also possible that the container 19, the intermediate
container 13, the suction bag 3 and the contents of the suction bag are disin-
fected by steam supplied through the valves 17 and 16. The intermediate con-
tainer 13 may also be a steam generator for carrying out the aforementioned
procedure.

[0037] Figure 4a shows a situation before the suction bag 3 is rup-
tured while Figure 4b shows a situation after the suction bag 3 has ruptured. A
difference between the situation shown in Figures 4a and 4b and that in Fig-
ures 3a and 3b is that through the lid 4 of the suction bag 3 is pressed a hollow
cone 21 provided with at least one opening 22 through which liquid or gas
flows into the suction bag 3 for rinsing and/or disinfecting the suction bag.
The cone 21 is in connection with a source of liquid or gas, and it may be, but
is not necessarily, fastened to the lid possibly provided in the emptying device
20.

[0038] It is apparent to one skilled in the art that as technology ad-
vances, the basic idea of the invention may be implemented in many different
ways. The invention and its embodiments are thus not restricted to the above-
described examples but may vary within the scope of the claims.
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Claims

1. A suction bag emptying device (20) comprising a container (19)
for receiving a suction bag (3), the container (19) having a discharge point for
discharging the contents of the suction bag, characterized in that the
emptying device (20) comprises means for puncturing a bag portion without
making contact with the bag.

2. An emptying device as claimed in claim 1, characterized
in that the emptying device (20) is provided with a jacket (12) for supporting the
suction bag (3) laterally.

3. An emptying device as claimed in claim 1 or 2, character-
ized in that the means for puncturing a bag portion without making contact
with the bag comprise an arrangement for conveying negative pressure into
the emptying device (20).

4. An emptying device as claimed in claim 1, characterized
in that the means for puncturing a bag portion comprise an electric resistance.

5. An emptying device as claimed in claim 1, characterized
in that the means for puncturing a bag portion comprise a device that cuts
without contact.

6. An emptying device as claimed in any one of the preceding
claims, characterized in that the emptying device (20) has one position
for a suction bag (3) to be emptied.

7. An emptying device as claimed in any one of the preceding
clams 1to 5 characterized inthat the emptying device (20) has a plu-
rality of positions for suction bags (3) to be emptied.

8. An assembly comprising at least one suction bag (3) and a suc-
tion bag emptying device (20),

- the suction bag (3) comprising a lid (4) and a bag portion fixedly
fastened to the lid (4),

- the suction bag emptying device (20) comprising

- a container (19) provided with a discharge point for
discharging the contents of the suction bag, and

- means for puncturing a bag portion without making
contact with the bag.

9. An assembly as claimed in claim 8, characterized in that
the emptying device (20) has one position for a suction bag (3) to be emptied.



WO 2016/001488 PCT/FI12015/050479

10

10. An emptying device as claimed in claim 8, characterized
in that the emptying device (20) has a plurality of positions for suction bags (3)
to be emptied.

11. A method for emptying a suction bag (3), the method comprising

- selecting an emptying device (20) comprising a container (19) pro-
vided with a discharge point for discharging the contents of the suction bag (3),

- placing the suction bag (3) containing fluid in the container (19),

- starting means for puncturing a bag portion without making contact
with the bag, and

- removing the empty suction bag (3) from the emptying device (20).

12. A method as claimed in claim 11, characterized by se-
lecting an emptying device (20) provided with a plurality of positions for the
suction bags (3), placing a plurality of suction bags (3) in the emptying device
(20), and starting the means for puncturing a bag portion without making con-
tact with the bag.

13. A method as claimed in claim 11, characterized by se-
lecting an emptying device (20) provided with a plurality of positions for the
suction bags (3), repeating the following procedure at each position: Placing in
the emptying device (20) a suction bag (3) at a time such that the suction bag
(3) is placed in the emptying device (20), and starting the means for puncturing
a bag portion without making contact with the bag.
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