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(57) Abstract: The invention relates to a suction.
bag assembly for collection of liquid fluid, the as-
sembly comprising a collection container (1) open
atits one end, a cover (4) for closing the open end of
the collection container (1), a flexible suction bag
(3) which is adapted insertable into the collection
container (1) so as to be attached to said cover (4), a
connector (2) adapted to the collection container (1)
and communicating via a flow channel with a vac-
uum source so as to provide a vacuum between the
interior surface of the collection container (1) and
the exterior surface of the suction bag (3), a patient
tubing connector (5) serving to provide fluid com-
munications from the source of fluids being sucked
to the interior of the suction bag (3), a conduit (7)
adapted to the cover (4) for transmitting the applied
vacuum to the interior of the suction bag (3), and a
filter (6) adapted to the end of the conduit (7) exit-
ing into the interior of the suction bag (3), whereby
the filter serves to prevent contaminants from en-
tering the vacuum system.
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Suction bag assembly

The invention relates to a suction bag assembly according
to the preamble of claim 1 and a suction bag structure
according to the preamble of claim 9 adapted insertable

into a collection container of said suction bag assembly.

In the surgical, intensive-care and first-aid departments
of hospitals, for instance, the collection of different
fluids sucked from a patient has conventionally been
carried out using collection containers, wherein the
fluid is sucked by a vacuum. Generally, the vacuum source
is connected to the collection container via a tubing so
that the interior of the collection container can be
brought to a vacuum. Also another tubing, commonly known
as the patient tubing, is passed from the container to
the point selected for sucking fluid. When the wvacuum
source is operative, the fluid being sucked moves along
the patient tubing under the vacuum into the collection
container. When full, the container is emptied, washed

and put in use again.

Due to hygienic reasons, washable collection containers
have been replaced by disposable suction bags, generally
made from a polymer material, that can be air-tightly
sealed with the help of a cover into the interior of a
collection container. The connector of the patient tubing
is adapted to the cover of the container, while the con-
nector of the tubing communicating with the wvacuum source
may be adapted to either the cover or the side of the

container. Not only the interior of the suction bag, but
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also the space remaining between the interior surface of
the collection container and the exterior surface of the
suction bag must be brought to a wvacuum that expands the
bag against the walls of the collection container and
thus prevents the flexible suction bag from collapsing

under the vacuum brought into its interior.

Suction bag systems commonly used today can be categor-
ized by their construction into two major types. In the
first type, the suction bag has thereto connected in a
permanent manner a thick and solid cover portion that
also serves as the cover of the collection container
after the suction bag has been inserted into the
container. The bag and the cover portion may be attached
to each other by welding, for instance. When the bag is
full, the bag with its integral cover is removed from the
container so that a new bag with its integral cover can
be inserted therein. This kind of collection bag
structure is disclosed in US Pat. No. 4,516,973, for

instance.

In the other major type, the basic structure of the
system is formed by a separate cover cooperating with a
collection container, while the suction bag is attached
to the cover portion by quick-connects, for instance.
When the suction bag is full, the bag is detached from
the cover, whereupon a new bag can be attached thereto.
This kind of suction bag structure is disclosed in

application publication EP 861,668, for instance.

Generally in both of the above-described suction bag

systems, there is located between the collection
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container and the vacuum source a filter that serves to
prevent microbes from entering the vacuum system. Addi-
tionally, the system is commonly provided with a suction
bag overfill breventer that may be implemented integrally
with the filter by way of inserting therein material
which undergoes swelling when wetted. In this manner, the
filter can be arranged to block the conduit to the
Suction system when the fluid level in the suction bag
reaches the filter level, thus preventing the entry of
fluid into the suction system. Conventionally, the filter
is located to operate in a suction opening of the suction
bag or in conjunction with a vacuum connector mounted on

the cover portion.

In order to ensure correct and safe operation of a suc-
tion bag system, it is important to brevent inadvertent
misconnection of the patient/vacuum tubings to wrong
connectors. The risk of such a misconnection is high,
particularly in systems wherein the suction bag and the
cover portion are bermanently connected to each other. If
the connectors for both of the tubings are located in the
Cover portion, the tubings must be disconnected and re-
connected each time the suction bag is replaced. Obvious-
ly, the risk of misconnection of tubings can be prevented
by way of using connectors of different types or
dimensions for the patient tubing and the vacuum system
tubing. As the connector types of suction bag systems
used in different countries may be unlike each other, a
wide selection of incompatible connector systems can be

found in commercial fluid collection eguipment.

To ease the replacement of a suction bag, suction bag
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collection systems have been developed based on suction
bag structures comprising an integral combination of a
cover portion with a suction bag, whereby the replacement
of the full bag only needs the patient tubing to be
disconnected and then reconnected to the cover portion of
the new bag. Herein, the vacuum system tubing is attached
Lo a connector adapted to the side of the collection
container, thus dispensing with the need to disconnect
the vacuum tubing at the replacement of the bag. In a
known construction of this kind, the vacuum is brought
into the suction bag via an opening provided at the side
of the bag. a disadvantage of such a structure, however,
is that the combination filter-overfill preventer pro-
Lecting the vacuum system must be mounted to the flexible
and thin bag portion, which is very awkward in series
production. The structure of this kind of suction bag is

described in Usg Pat. No. 4,516,973, for instance.

In publication WO 94/14045 is described a construction,
wherein the opening of the collection container is sealed
with a detachable cover portion. The suction bag is at-
tached in a permanent manner to another cover portion.
The cover portions of the collection container and the
suction bag are connected Lo each other with the help of
Support spacers so that a gap remains therebetween. The
cover portion of the suction bag has an opening that is
covered by a filter from the side facing the cover por-
tion of the collection container of the suction bag. The
filter is held in place by means of a lattice that can be
inserted between the two cover portions. The patient
tubing is attached to a connector extending through the

Cover portions and the vacuum system tubing is attached
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to the side of the collection container so that the
vacuum is applied via the interior of the opposed cover
portions into the interior of the suction bag. A dis-
advantage of this construction is that the cover con-
struction is complicated and expensive to manufacture
inasmuch it comprises three separate components, namely,
the cover of the collection container, the cover of the
suction bag and the lattice supporting the filter there-
between when the filter is inserted between the opposed
cover portions. After the filter is properly fixed, the
cover portions must be joined to each other, which adds
to the worksteps and production costs encountered in

manufacture.

In collection systems, wherein the suction bag is
connected to the cover portion by means of, e.g., guick-
connects, an advantage is that the tubings attached to
the connectors of the cover portion need not necessarily
be disconnected during the replacement of the suction bag
inasmuch the same cover portion detached from a full
suction bag can be directly reused with a new bag.
However, as the seal in the cover of this type of con-
struction wears with time, the sealed joint between the
cover portion and the collection container begins to

leak, whereby the vacuum system becomes ineffective.

It is an object of the invention to provide an entirely
novel type of suction bag assembly capable of overcoming

the disadvantages of the above-described techniques.

In the suction bag assembly according to the invention,

the connector for the vacuum system tubing is adapted to
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the side of the collection container, while the connector
for the patient tubing is adapted to the cover portion
that also has the suction bag attached thereto. This
arrangement needs only the patient tubing connected to
the cover to be disconnected when the suction bag is
being replaced. The vacuum is brought via the wvacuum
system connector to the space remaining between the
exterior surface of the suction bag and the interior
surface of the collection container wall and also to the
interior of the suction bag via a conduit adapted to the
cover portion. The filter protecting the vacuum system,
also serving as an overfill protector, is adapted into a
conduit made in the cover portion, particularly to that
end of the conduit which exits into the interior of the

suction bag.

More specifically, the suction bag assembly according to
the invention is characterized by what is stated in the

characterizing part of claim 1.

Furthermore, the suction bag structure according to the
invention is characterized by what is stated in the

characterizing part of claim 9.

The invention offers significant benefits.

The suction bag assembly according to the invention is
free from the risk of misconnection of the patient tubing
and the vacuum system tubing to wrong connectors inasmuch
only the connector of the patient tubing must be
disconnected during the replacement of the suction bag.

Moreover, the construction according to the invention



10

15

20

25

30

WO 01/24846 PCT/F100/00840

dispenses with the need for differently dimensioned
connectors to prevent inadvertent mistakes in the
connection of tubings. Furthermore, the replacement of a
full suction bag is a quick operation. In the suction bag
assembly according to the invention, the filter
protecting the vacuum system is adapted to the underside
interior surface of the cover portion which is a
significantly superior location as compared to the
conventional placement of the filter at the side of the

bag or between two joined cover parts.

In the following, the invention is examined in detail by

making reference to the attached drawing wherein

FIG. 1 is a longitudinally sectional view of a suction

bag assembly according to the invention; and

FIG. 2 is a top view of the suction bag assembly of FIG. 1.

Referring to FIG. 1, the suction bag assembly shown
therein comprises a collection container 1, made from a
durable polymer material, having adapted to its support
handle a vacuum connector 2, whereto a tubing passed to a
vacuum source can be connected. The vacuum connector 2
has a conduit 10 exiting on the interior surface of the

collection container 1.

To the collection container 1 is placed a suction bag 3
made from a material that is imperviocus to fluid and air.
The suction bag 3 is advantageously attached permanently
to a cover 4 by welding, for instance. The cover 4 is

stiffer and thicker than the suction bag 3 and can be
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made from a polymer material, for instance. The cover has
a connector 5, whereto a tubing can be connected passed
to a patient or other point, wherefrom fluid is to be
sucked. Additionally, the cover 4 has attached thereto
with a flexible tie a plug 8, by means of which the pa-
tient tubing connector 5 can be plugged when the suction
bag 3 is full. Additionally, there is adapted to the
cover 4 a sampling/drainage connector 9 for the sucked
fluid so as to make the connector channel to extend
through the cover 4. The connector 9 may also be used for
feeding therethrough a disinfectant and/or a solidifying
agent into the suction bag 3 or for a series connection
of multiple suction bags. The cover 4 is shaped to have a
rim 12 adapted to be tightly compressible against the rim
of the collection container 1 so as to form a seal that
maintains the vacuum applied between the interior surface
of the collection container 1 and the exterior surface of
the suction bag 3 and, respectively, in the space 11
between the interior surface of the cover 4 and the
interior surface of the collection container 1. The seal
in this joint may be implemented, e.g., using O-rings

mountable about the rim of the cover 4.

The cover 4 has a conduit 7 whose first end exits on the
exterior surface of the cover 4, into the space 11
remaining between the interior surface of the collecticn
container 1 and the cover 4, while its second end exits
into the interior of the suction bag 3 facing the cover
4. On the cover 4, at the second end of the conduit 7,
there is adapted a filter 6 serving to prevent contami-
nants from entering the vacuum system. Additionally, the

filter 6 is advantageously made self-sealing under a
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contact with a fluid, thus preventing the entry of fluid
into the conduit 7 when the fluid level in the suction

bag 3 reaches the level of the filter 6.

In the use of the suction bag system, a vacuum is applied
via a tubing communicating with a vacuum source via the
conduit 10 of the vacuum connector 2 into the space
between the interior surface of the collection container
1 and the exterior surface of the suction bag 3 and,
respectively, into the space 11 between the cover 4 and
the interior surface of the collection container 1,
whereby the vacuum is further applied via the conduit 7
of the cover 4 and the filter 6 thereof into the suction
bag 3 and therefrom further to the patient tubing connec-
tor 5 and, finally, into the suction tubing connected
thereto, thus forcing the fluid to flow from the point
subjected to sucking toward the suction bag 3.
Accordingly, the flow of the vacuum in the conduit 7
takes place from the suction bag 3 toward the vacuum
connector 2. When the fluid level in the suction bag 3
reaches the level of the filter 6, the filter 6 cuts off
the fluid flow, thus preventing the entry of fluid into
the vacuum system. After the suction bag 3 is sucked
full, both the suction bag 3 with the cover 4 is removed
from the collection container 1 so that a new suction bag
3 with its integral cover 4 can be inserted in the

collection container 1.

As the conduit 7 and the filter 6 are dimensioned to
cause some pressure loss in the vacuum flow, the vacuum
prevailing in the space between the interior surface of

the collection container 1 and the exterior surface of
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the suction bag 3 exceeds the vacuum prevailing in the
interior of the suction bag, thus preventing the suction

bag 3 from collapsing, particularly when empty.
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What is claimed is:

1. Suction bag assembly for collection of liquid fluid,

the assembly comprising

c har

a

a collection container (1) open at its one end,
a cover (4) for closing said one open end of
said collection container (1),

adapted insertable into said collection
container (1), a flexible suction bag (3)
attached to said cover (4),

a vacuum connector (2) adapted to said
collection container (1) and communicating via
a flow channel with a vacuum socurce so as to
provide a vacuum between the interior surface
of said collection container (1) and the
exterior surface of said suction bag (3),

a patient tubing connector (5) adapted to said
cover (4) and serving to provide fluid
communications from the source of fluids to the
interior of said suction bag (3),

a communications means (7) adapted to said
cover (4) for transmitting the applied vacuum
to the interior of said suction bag (3), and

a filter (6) serving to prevent contaminants

from entering the vacuum system,

cterized in that

said communications means 1is a conduit (7), and
said filter (6) is adapted to the end of said

conduit (7) exiting into the interior of said
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suction bag (3).

Assembly according to claim 1, characterzr -
iz e d in that the first end of said conduit (7)
exits on the exterior surface of the cover (4), into
a space (l11) remaining between the interior surface
of the collection container (1) and the cover (4),
while its second end exits into the interior of the

suction bag (3) facing the cover (4).

Assembly according to claiml, charactezxr -
iz e d in that said suction bag (3) is permanently

attached to said cover (4).

Assembly according to claiml, character -
iz e d in that said filter (6) is made of a mate-

rial capable of swelling when wetted.

Assembly according to claiml, characterxr -
i z e d in that said vacuum connector (2) is adapted
to the support handle of said collection container

(1).

Assembly according to claiml, character -
i zed by a plug (8) attached to said cover (4)
with a flexible tie so as to serve as a plug for said

patient tubing connector (5).

Assembly according to claiml, character -
i z e d by a sampling/drainage connector (9) adapted

to said cover (4) for handling the sucked fluid.
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13

Assembly according to claiml, character -
iz e d in that said vacuum connector (2) incorpo-
rates a conduit (10) via which the wvacuum can be
brought into the interior of said collection

container (1).

Suction bag structure insertable into a collection

container (1) of liguid fluids which is open at its one

end and incorporates a vacuum connector (2) suited for

communicating with a vacuum source, the suction bag

structure comprising

—~ a cover (4) for closing said one open end of
said collection container (1),

— a flexible suction bag (3) attached to said
cover (4),

— a patient tubing connector (5) serving to pro-
vide fluid communications from the source of
fluids to the interior of said suction bag (3),

- a communications means (7) adapted to said
cover (4) for transmitting the applied vacuum
to the interior of said suction bag (3), and

—~ a filter serving to prevent contaminants from

entering the vacuum system,

characterized in that

— said communications means 1is a conduit (7), and
— said filter (6) is adapted to the end of said
conduit (7) exiting into the interior of said

suction bag (3).
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