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(54) Title: PINCH CLAMP DEVICE

(57) Abstract: A pinch clamp device for a flexible tube is disclosed, the pinch clamp device

FIG2

comprising a first part (2) and a second part (3) that are movable with respect to each other,
wherein the first part (2) comprises a first conduit (5) for housing a flexible tube and the
second part (3) comprises a second conduit (6) for housing the same flexible tube, wherein
the first part (2) and the second part (3) are arranged in an interacting manner such that the
pinch clamp device can be present in a first position or in a second position, wherein a flow of
a fluid within a flexible tube arranged inside the first conduit (5) and the second conduit (6)
is enabled in the first position, and wherein a flow of a fluid within a flexible tube arranged
inside the first conduit (5) and the second conduit (6) is prevented in the second position.
According to an aspect of the invention, the first part (2) and the second part (3) are designed
axisymmetrically. Furthermore, a pinch clamp arrangement comprising such a pinch clamp
device is disclosed. Additionally pump arrangement comprising a pump and such a pinch
clamp arrangement is disclosed.
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Pinch clamp device

Description

The present invention relates to a pinch clamp device according to the preamble of claim 1,
to a pinch clamp arrangement comprising such a pinch clamp device according to the
preamble of claim 11, and to a pump arrangement comprising such a pinch clamp

arrangement according to the preamble of claim 12.

A so-called pump set, i.e., a combination of a flexible tube and a pinch clamp (and optionally
connecting parts) is inserted into a pump device, such as a volumetric pump, in order that the
pump device can pump a fluid through the tube. Thereby, the pinch clamp is intended to
prevent free flow of a fluid through the flexible tube if the pump set is removed from the pump

device or if the pump device is opened.

US 2010/0268161 A1 discloses a clamp for a flexible tube that is intended to be inserted into
a pump device. However, there is only one geometric arrangement (one specific angle) in
which the disclosed clamp can be inserted into the pump device. This complicates installing
of the clamp (or a pump set equipped therewith) into the pump device and results in

extended handling times for healthcare professionals.

It is an object of the present invention to provide a pinch clamp that can be more intuitively

handled than pinch clamps known from prior art.

This object is achieved with a pinch clamp device for a flexible tube having the claim
elements of claim 1. Such a pinch clamp device comprises a first part and a second part.
Both parts are movable with respect to each other. Thereby, the first part comprises a first
conduit for housing a flexible tube. Likewise, the second part comprises a second conduit for
housing the same flexible tube. The first part and the second part interact with each other.
Specifically, depending on the relative position of the first part and the second part, the pinch
clamp device can be present in a first position or in a second position. Thereby, a flow of fluid
within a flexible tube arranged inside the first conduit and inside the second conduit is
enabled in the first position. Contrary, a flow of fluid within a flexible tube arranged inside the
first conduit and inside the second conduit is prevented in the second position. By moving the

first part and the second part relative to each other, the pinch clamp device can be
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transferred from its first position to its second position, and vice versa. Thus, it is possible to

open and close the pinch clamp by such a movement of the first part and the second part.

The first part and the second part of the claimed pinch clamp device are designed
axisymmetrically. In doing so, it is not necessary to install the pinch clamp device in a
specific geometric arrangement or in a specific angle into a pump device. Rather, any
orientation of the pinch clamp device is likewise suited for the pinch clamp device to be
installed into a pump. Thus, the user of the pinch clamp device needs no longer to look for
the “correct” orientation of the pinch clamp so that it can be installed into a corresponding
pump device. Rather, the user can simply install the pinch clamp device in the orientation in
which he or she currently holds it in his or her hands. Therewith, the use of the pinch clamp
device according to an aspect of the instant invention is much more intuitive than the use of a
pinch clamp device known from prior art. Furthermore, the handling time for installing a pump
set comprising a corresponding pinch clamp device is significantly reduced compared to the
handling time of pinch clamp devices known from prior art. This saved time can be used by

healthcare professionals for patient care itself.

In an embodiment, a symmetry axis of the first part extends along the first conduit.
Alternatively or additionally, a symmetry axis of the second part extends along the second
conduit. Thus, in this embodiment, the first conduit is located in the symmetry center of the
first part, and/or the second conduit is located in the symmetry center of the second part. In
an embodiment, the first part and the second part share the same symmetry axis. If both
conduits are located in the symmetry center of the respective part, a flexible tube is guided
through the first conduit and the second conduit always in the same position, irrespective of
the specific geometric arrangement of the first part and the second part. This makes an

installation of a pump set comprising a corresponding pinch clamp device particularly simple.

It should be noted that the pinch clamp needs not be necessarily used together with a pump.
Rather, it is suited to be used for clamping any kind of conduit. E.g., it can also be used for
clamping a conduit through which a fluid flows by gravity in order to stop the fluid flow as

desired.

In an embodiment, the first part and the second part are movable with respect to each other
by a translational movement of at least one of the parts. Thus, it is possible to move either
the first part or the second part, or both the first part and the second part in a translational

manner. In other embodiments, a rotational movement or a combination of a rotational
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movement and a translational movement (e.g., a helical movement along a helical guiding)

are also possible.

In an embodiment, the second part can be moved along an extension direction of the first
conduit. In a particular appropriate variant of this embodiment, the first conduit and the

second conduit are arranged coaxially to each other.

In an embodiment, the first part and the second part are individual components that interact
with each other but could be generally separated. This facilitates the manufacturing of the
pinch clamp device. However, in an embodiment, the first part and the second part act
cooperate with each other, wherein they cannot be separated from each other when exerting
forces that are applied during normal use of the pinch clamp device. Thus, only upon
exerting forces exceeding the forces applied during intended use of the pinch clamp device,

the first part could be separated from the second part.

In an embodiment, the second part is nested within the first part. E.g., it is possible that the
second part can be inserted into the first part and at least partly withdrawn from the first part
in a telescopic manner. Such an arrangement makes an application of the pinch clamp

device particularly simple.

In an embodiment, the second part comprises a flexible extension extending along the
second conduit. Thereby, the flexible extension can be present in a relaxed position or in a
compressed position. If the flexible extension is in its relaxed position, then the pinch clamp
device is in its first position. If the flexible extension is in its compressed position, the pinch
clamp device is in its second position. In an embodiment, the flexible extension is that part of
the second part that can be inserted into the first part and that can be partly withdrawn from
the first part. In an embodiment, the flexible extension is in its relaxed state if the second part
is fully inserted into the first part. Then, the flexible extension is in its compressed position if
the second part is partly withdrawn from the first part up to its maximum withdrawn position

with respect to the first part.

In an embodiment, the flexible extension has a free end and comprises a protrusion on the
free end. Thereby, this protrusion extends readily away from the second conduit. This
protrusion is received in a recess in the first part if the flexible extension is in its relaxed
position (e.g., if the second part is fully inserted into the first part). Likewise, if the flexible

extension is in its compressed position, the protrusion abuts an inner wall of the first conduit
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(e.g., if the second part is at least partly withdrawn from the first part, but is still partly nested
within the first part).

In an embodiment, the second part comprises a mark that is only visible for a user of the
pinch clamp device if the pinch clamp device is in its second position. Such a mark facilitates
a recognition whether or not the pinch clamp device it in its first (open) or second (closed)
position. The marker can, e.g., be realized by a color coding. If a user of the pinch clamp
device sees the color coding or any other kind of marker, he or she will immediately know
that the pinch clamp device it is in its second (closed) position so that no free flow of a fluid
being present with in a flexible tube that is received by the pinch clamp device is possible. At
the same time, the user will immediately know that he or she will have to transfer the pinch
clamp device into its first (open) position in order to allow a flow of fluid through a flexible
tube being received within the pinch clamp device. Thus, for proper operation of a pump
device in which the pinch clamp device is installed, the marker has to disappear from the
visual field of the user. Expressed in other words, the marker, e.g. a color coding, allows a

visual identification of the open or closed state of the pinch clamp device.

In an embodiment, the first part and the second part have a different outer design or
geometry. Then, it is particularly easy for a user to install the pinch clamp device or a pump
set including such a pinch clamp device in the correct upstream/downstream orientation
within a pump. This additional aid for a user to correctly install the pinch clamp device within
a pump device makes particularly sense if a corresponding pump set has a defined inflow
and outflow orientation of a fluid to be transported through the pump set. Pump sets usually
exhibit such an orientation. The outer design of the first part and the second part can be
chosen such that it is immediately apparent for a user which part of the pinch clamp device is
to be inserted into the corresponding recess in a pump device. Since the first part and the
second part are designed axisymmetrically, the specific orientation of the first part and the
second part does not matter for correct installation if both parts are orientated to the correct

direction for the installation of the pinch clamp device.

In an aspect, the present invention relates to a pinch clamp arrangement comprising a pinch
clamp device according to the preceding explanations as well as a flexible tube. Thereby, the
pinch clamp device comprises a first part and a second part. Both parts are movable with
respect to each other. The first part comprises a first conduit that houses a section of the
flexible tube. The second part comprises a second conduit that also houses a section of the
flexible tube. Thereby, the first part and the second part are arranged in interacting manner

so that the pinch clamp device can be present in a first position or in a second position. If it is
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in the first position, flow of fluid within the flexible tube is enabled. If the device is in its
second position, a flow of fluid within the flexible tube is prevented. To allow an easy and
intuitive installation of the pinch clamp device of the pinch clamp arrangement, the first part

and the second part are designed axisymmetrically.

The pinch clamp arrangement can also be referred to as pump set, in particular if it

additionally comprises connecting elements at the respective ends of the flexible tube.

In an aspect, the present invention also relates to a pump arrangement comprising a pump
device and a pinch clamp arrangement according to the preceding explanations, wherein the

pinch clamp arrangement is installed into the pump.

In an embodiment, the pump device comprises a cover that can be opened to install the
pinch clamp arrangement within the pump or to remove it therefore. Thereby, the pinch
clamp device is automatically transferred from its first position into its second position if the
cover of the pump device is opened or if the pinch clamp arrangement is removed from the
pump device. This automatic transfer can be realized by a lever being activated by said
cover and interacting with the pinch clamp arrangement such that it causes a movement of

the second part relative to the first part of the pinch clamp device.

In an embodiment, the pump is a volumetric pump, e.g., a perfusion pump that can be used
to administer a pharmaceutical composition or a nutritional composition to a person in need

thereof.

In an aspect, the present invention relates to a method for administering a pharmaceutical
composition or a nutritional composition to person in need thereof by inserting a pinch clamp
arrangement according to the preceding explanations into a pump device, connecting a first
end of the flexible tube of the pinch clamp arrangement to a reservoir of a pharmaceutical
composition or a nutritional composition, and connecting a second end of the flexible tube to
a cannula or feeding tube which is then used to administer the pharmaceutical composition

or the nutritional composition to a person in need thereof.

All embodiments described in the preceding sections with respect to the pinch clamp device
can be combined in any desired manner and can be transferred to the described pinch clamp

arrangement, the described pump arrangement, and the described method, and vice versa.
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Further details of aspects of the present invention will be explained with respect to exemplary

embodiment and accompanying Figures. In the Figures:

Figure 1 shows a cross-sectional view of an embodiment of a pinch clamp device in a

first (open) position; and

Figure 2 shows a cross-sectional view of the pinch clamp device of Figure 1 in its

second (closed) position.

Figure 1 shows a pinch clamp arrangement 1 that comprises a first part 2, a second part 3
and a flexible tube for extending through the first part 2 and the second part 3. The first part 2
and the second part 3 have a cone-like outer geometry. They are designed axisymmetrically
with respect to a symmetry axis A extending along the center of a first conduit 5 and a
second conduit 6. Thereby, the first conduit 5 is arranged in the center of the first part 2, and

the second conduit 6 is arranged in the center of the second part 3.

A flexible tube 4 is guided through the first conduit 5 and the second conduit 6 so as to be

encompassed by the first part 2 and the second part 3 of the pinch clamp arrangement 1.

The second part 3 comprises — besides its conical body — two flexible fingers 7 that serve as
flexible extension. These flexible fingers 7 extend away from the conical body along the
second conduit 6. The flexible fingers 7 can be moved in a radial direction, i.e., towards the

symmetry axis A.

The flexible fingers have a free end 8 and a protrusion 9 that is arranged near the flexible
end 8. This protrusion is housed in a recess 10 of the first part 2 of the pinch clamp
arrangement 1. Thereby, the recess 10 is dimensioned such that the protrusion 9 of each
flexible finger 7 can be housed in the recess 10 without bending the flexible finger 7 towards

the symmetry axis A.

On an outer circumference of the flexible fingers 7, a color coding 11 serving as a mark is
arranged. This color coding 11 is invisible if the pinch clamp arrangement 1 is in its first
position illustrated in Figure 1 since the second part 3 is, in this position, inserted into the first
part 2 to such an extent that the color coding 11 is fully received within the interior of the first

part 2.
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Since the flexible fingers 7 are not bent towards the symmetry axis A, the cross-section of
the flexible tube 4 is not altered within the first conduit 5 and the second conduit 6 so that any
fluid flowing through the flexible tube 4 can freely pass the first part 2 and the second part 3
of the pinch clamp arrangement 1. This is illustrated by corresponding arrows along the

symmetry axis A.

Figure 2 shows the pinch clamp arrangement 1 of Figure 1 in its second (closed) position.
The same elements are marked with the same numeral references as in Figure 1. In this
second position, the second part 3 is partly withdrawn from the first part 1 (although it still
interacts with the first part 2). Due to this partial withdrawal, the protrusions 9 are no longer
received by the recesses 10. Rather, the protrusions 9 abut an inner wall 12 of the first
conduit 5. Due to this, the flexible fingers 7 are bent towards the symmetry axis A. As a
consequence, the flexible fingers 7 press against the flexible tube 4 and prevent flow of fluid
within the flexible tube 4. Thus, in this position, the pinch clamp arrangement 1 securely

prevents any free flow of fluid through the flexible tube 4.

Since the second part 3 is partly withdrawn from the first part 2 in the direction indicated by
big arrows at the side of the first part 2 and the second part 3, the color coding 11 becomes
visible for a user. Thus, the user can see at a glance that the pinch clamp arrangement 1 is
in its closed position and does not allow any fluid flowing through the flexible tube 4. If the
user intends to enable a fluid flow, he or she has to move the first part 2 and the second part
3 in the direction of the arrows indicated in Figure 1 at the side of the first part 2 and the

second part 3.

* % k% %k %
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Claims

Pinch clamp device for a flexible tube, comprising a first part (2) and a second part (3)
that are movable with respect to each other, wherein the first part (2) comprises a first
conduit (5) for housing a flexible tube and the second part (3) comprises a second
conduit (6) for housing the same flexible tube, wherein the first part (2) and the second
part (3) are arranged in an interacting manner such that the pinch clamp device can be
present in a first position or in a second position, wherein a flow of a fluid within a flexible
tube arranged inside the first conduit (5) and the second conduit (6) is enabled in the first
position, and wherein a flow of a fluid within a flexible tube arranged inside the first

conduit (5) and the second conduit (6) is prevented in the second position,

characterized

in that the first part (2) and the second part (3) are designed axisymmetrically.

Pinch clamp device according to claim 1, characterized in that a symmetry axis (A) of
the first part (2) extends along the first conduit (5) and/or in that a symmetry axis (A) of

the second part (3) extends along the second conduit (6).

Pinch clamp device according to claim 1 or 2, characterized in that the first part (2) and
the second part (3) are movable with respect to each other by a translational movement

of at least one of the first part (2) and the second part (3).

Pinch clamp device according to any of the preceding claims, characterized in that the

second part (3) can be moved along an extension direction of the first conduit (5).

Pinch clamp device according to any of the preceding claims, characterized in that the

first part (2) and the second part (3) are individual components.

Pinch clamp device according to any of the preceding claims, characterized in that the

second part (3) is nested within the first part (2).

Pinch clamp device according to any of the preceding claims, characterized in that the
second part (3) comprises a flexible extension (7) extending along the second conduit
(6), wherein the flexible extension (7) can be present in a relaxed position or in a

compressed position, wherein the pinch clamp device is in the first position if the flexible
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10.

11.

12.

13.

extension (7) is in its relaxed position, and wherein the pinch clamp device is in the

second position if the flexible extension (7) is in its compressed position.

Pinch clamp device according to claim 7, characterized in that the flexible extension (7)
has a free end (8) and comprises a protrusion (9) on the free end (8), wherein the
protrusion (9) extends radially away from the second conduit (6), wherein the protrusion
(9) is received in a recess (10) in the first part (2) if the flexible extension (7) is in its
relaxed position and abuts an inner wall (12) of the first conduit (5) if the flexible

extension (7) is in its compressed position.

Pinch clamp device according to claim 7 or 8, characterized in that the second part (3)
comprises a mark (11) that is only visible for a user of the pinch clamp device if the pinch

clamp device is in its second position.

Pinch clamp device according to any of the preceding claims, characterized in that the

first part (2) and the second part (3) have a different outer design.

Pinch clamp arrangement comprising a pinch clamp device according to any of the
preceding claims and a flexible tube (4), wherein the pinch clamp device comprises a
first part (2) and a second part (3) that are movable with respect to each other, wherein
the first part (2) comprises a first conduit (5) that houses a section of the flexible tube (4),
wherein the second part (3) comprises a second conduit (6) that houses a section of the
flexible tube (4), wherein the first part (2) and the second part (3) are arranged in an
interacting manner such that the pinch clamp device can be present in a first position or
in a second position, wherein a flow of a fluid within the flexible tube (4) is enabled in the
first position, and wherein a flow of a fluid within the flexible tube (4) is prevented in the

second position,

characterized

in that the first part (2) and the second part (3) are designed axisymmetrically.

Pump arrangement comprising a pump and a pinch clamp arrangement (1) according to

claim 11 that is installed into the pump.

Pump arrangement according to claim 12, characterized in that the pump comprises a

cover that can be open to install the pinch clamp arrangement (1) within the pump or to
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14.

10

remove it therefrom, wherein the pump comprises means for automatically transferring
the pinch clamp device of the pinch clamp arrangement (1) from its first position into its
second position if the cover of the pump is opened or if the pinch clamp arrangement is

removed from the pump.

Pump arrangement according to claim 12 or 13, characterized in that the pump is a

volumetric pump, in particular a perfusion pump.

* % k% %k %
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