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The present application relates to a device for opening a line, particularly the line of a blood tube or blood bag system, wherein the
ine has a sealing element that blocks the line passage, wherein the device comprises at least one opening unit (10) that Is
configured such that the same exerts a force acting upon the line from the exterior, whereby the sealing element Is pressed
together and the line I1s opened. The opening unit is contoured such that the line can be inserted into the opening unit only such
that the force acting upon the line Is exerted exclusively, or at least also In the region, in which the locking element Is located.
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Abstract

The present application relates to a device for opening a line, particularly the line of
a blood tube or blood bag system, wherein the line has a sealing element that blocks
the line passage, wherein the device comprises at least one opening unit (10) that 1s
configured such that the same exerts a force acting upon the line from the exterior,
whereby the sealing element 1s pressed together and the line 1s opened. The opening
unit is contoured such that the line can be inserted into the opening unit only such
that the force acting upon the line 1s exerted exclusively, or at least also in the

region, 1n which the locking element 1s located.
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Device for opening a line

The present invention relates to a device for openling a
line, more particularly the line of a Dblood-tube or
blood-bag system, wherein the 1line has a sealing
element that Dblocks the 1line passage, wherein the
device has at least one opening apparatus that 1is
designed such that it applies a force that acts on the
line from the outside, as a result of which the sealing

element 1s compressed and the line 1s opened.

By way of example, such a device for opening a line has
been disclosed 1in DE 10 2005 019 855 Al. The opening

apparatus disclosed therein consists of two Jjaws that

1]

are brought together in an automated fashion or by
hand. In doing so, the line section located between the
jaws 1s compressed and the sealing element 1s deformed
plastically, and so a free flow-cross-section 1s
created 1in the 1line and also remains Zfree after the

action of the opening apparatus.

The clinic staff and staff 1n blood banks often have to

process relatively large numbers of blood-bag sets 1in
order to separate blood into 1ts constituents 1n a
separator and store sald constituents 1n separate
containers. This 1s connected with relatively high
demands on the staff because the continual opening of
conventional sterile seals 1n particular requilres
consliderable effort and can, in the long run, lead to
paln amongst members of staff. Moreover, the staff are

often under significant time pressure, and so the

individual method steps have to be carried out over

time periods of a few seconds.

Finally, there 1s the risk of operating errors and of
the sterile seals 1nadvertently not, or only partly,
being opened or having sharp edges 1n places.

Particularly in the case of the presence of sharp edges
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in places, there is the risk of the blood constituents

becoming damaged as a result of hemolysis.

It 1s therefore necessary to simplify and accelerate
the method steps, and at the same time meet high safety
and quality standards. Thils particularly holds true for
the opening of sterile seals as have been disclosed 1n
DE 10 2005 019 855 Al.

-]

It 1s 1mportant that the opening apparatus for opening
the sealing element operates 1n the shortest time

possible and with the highest possible accuracy. In the

process, fast and simple operation should be ensured,

particularly in the case where the device 1s designed
as a manually actuated device, such that high levels of

acceptance are galned amongst users.

WO 2004/058046 A2 has disclosed a Dblood-processing
instrument with an apparatus for opening sterile seals
in blood tubes. This opening apparatus can be moved 1n
the axial direction and, additionally, can be rotated.
It serves for opening a sterile seal wilith a breaking
cone. As explained above, such sterile seals are
disadvantageous 1n that sharp edges and fragments of
the sterile seal can be created in certaln

cilrcumstances, and these can result 1n damage to the
blood constituents. A further disadvantage of the
arrangement described in WO 2004/058046 AZ consists of
the fact that the described mechanism 1s comparatively
complex because a continuous to-and-fro motion of the
actuator has to be brought about. Thilis 1s additionally

also connected to a certain expenditure of time.

EP 1 294 0ol Bl has disclosed a battery-operated
pressing 1instrument for manual operation that works on
hydraulic principles and has a comparatively complex
design. Such constructions are comparatively difficult

to use and cannot be used quickly, as 1s required for
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Opening sterile seals in blood-bag or blood-tube systems quickly and with high precision.

Analogous remarks hold true for the electro-hydraulic handheld tool disclosed in WO
03/084719 A2, which serves for pressing tubular objects and cable lugs. The disclosed
construction is comparatively complex and heavy, and therefore unsuitable for opening

sterile seals.

Analogous remarks hold true for the electro-hydraulic handheld tool disclosed in WO
03/084719 A2, which serves for pressing tubular objects and cable lugs. The disclosed

construction is comparatively complex and heavy, and therefore unsuitable for opening

sterile seals.

Finally, EP 0 106 182 Bl has disclosed a tool for pressing sleeves, cable lugs or the

ike. This tool also operates on a hydraulic basis. It is unsuitable as a handheld tool

for opening sterile seals.

The object of the present invention is to develop a device of the type mentioned
at the outset such that it enables quick opening of sterile seals, as known from DE
10 2005 019 855 Al, and has a high accuracy.

This object is achieved by a device for opening a line, more particularly the line of a
blood-tube or blood-bag system, wherein the line has a sealing element that
blocks the line passage, wherein the device has at least one opening apparatus that is
designed such that it applies a force that acts on the line from the outside, as a result of
which the sealing element is compressed and the line is opened, characterized in
that the opening apparatus is contoured such that the line can only be introduced into the
opening apparatus such that the force acting on the line is applied only in the
region where the sealing element is located, or that said force is at least also applied

therein.

Accordingly, provision is made for the opening apparatus to be contoured such that the
line can only be introduced into the opening apparatus such that the force acting on
the line is applied only in the region where the sealing element is located, or that said
force is at least also applied therein. The line or the line section with the sealing
element can thus only be introduced into the opening apparatus such that the force
of pressure applied on the line from the outside acts at a predefined position and
the line is thereby opened. Hence there is an operational connection within the
meaning of a lock-and-key principle between the opening apparatus and the line
section in question and this prevents a line section without the sealing element from

inadvertently being introduced into the
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opening apparatus. This can reliably prevent the case
where, although the opening apparatus 1s actuated, 1t

does not lead to an opening of the line.

Hence, the correct introduction of the line section or
line into the opening apparatus 1s supported by the
aforementioned lock—-and-key principle. In a preferred
embodiment of the invention, provision 1S moreover made
for means that prevent an only partial introduction of
the line. Hence, the user of the device can Dbe
supported to the extent that actuation of the opening
apparatus 1s prevented 1f the line has only been partly
introduced 1into the opening apparatus. By way of
example, these means can comprise a spring mechanism
that 1s embodied such that the line 1s elther pressed
out of the opening apparatus or pressed 1nto the
correct position in the opening apparatus. Hence, this
spring mechanlism elther presses 1ncorrectly placed
lines or line sections out of the opening apparatus or
the receptacle thereof, or presses them 1nto the
correct position in which 1t 1s possible to open the

sealing element.

The present 1nvention moreover relates to a device for
opening a line, more particularly the line of a blood-
tube or Dblood-bag system, wherein the 1line has a
sealing element that blocks the line passage, whereln
the device has at least one opening apparatus that 1s
designed such that 1t applies a force that acts on the
line from the outside, as a result of which the sealing
element 1s compressed and the line 1s opened. This
device 1s characterized 1n that the device or opening
apparatus has a processor unit that 1s designed such
that, at certain times, 1t 1ndicates or 1initiates the
actuation of the opening apparatus to be undertaken
and/or 1t only 1initiates this 1f the 1line 1s 1n the

correct position thereof 1n the opening apparatus
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and/or i1t monitors the opening procedure of the sealing

element.

Hence, 1t 1s for example feasilible for the opening
apparatus only to be activated 1f thils 1s specified by
the processor unit. This may become necessary at a
certailn time within the process (e.g. the cell
separation or any other type of Dblood treatment). It
this 1s the case, the processor unit transmits a signal
to the opening apparatus, as a result of which the
opening apparatus 1s actuated and the sealing element
is compressed, which results 1n the desired opening of
the line.

Alternatively, or 1n addition thereto, provision can be
made for the processor unit to be designed such that 1t
only 1nitiates the opening of the sealing element by
the application of force 1f the llne 1s 1n the correct
position thereof 1n the opening apparatus. If this 1is
not the case, provision can be made for the processor

unlit to prevent an actuation of the opening apparatus.

Alternatively, or 1in addition thereto, provision can be

made for the processor unit to be designed such that it

monitors the opening procedure of the sealing element.
By way of example, this can be brought about by means
of force-measuring elements, torque monitoring Or
measuring the motor current 1n a drive unilit that
actuates the opening apparatus. In the case of a
missing line or line section, or 1f 1t has been
1ntroduced incorrectly or has not been opened

flawlessly, provision can be made for the processor

unit to i1nterrupt the process and/or i1nfluence 1t 1n an

otherwise expedient manner, for example Dby alerts or

generating an alarm signal.

Provision can be made for the opening apparatus to be

designed such that in the case of a fault, i1f the line
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was placed 1incorrectly and the opening procedure was
nevertheless 1initiated, the sealing element 1s not
damaged to the extent where the sterility of the
products 1s at risk. Thus, the opening procedure can
for example be aborted in time and/or the sealing

element may only be deformed so slightly that the line

remains sealed and hence the sterility of the blood

products remalns ensured.

In a further embodiment of the invention, provision 1S
made for the device or the opening apparatus to have at
least one sensor that 1s designed such that 1t
registers the presence of the 1line 1n the opening
apparatus and/or the position thereof 1n the opening
apparatus and/or at least one parameter characteristic
for the opening procedure of the sealing element. As
explained previously, this at least one characteristic
parameter can be the force, the torque or the motor
current or the 1like, which occur when the sealing

element 1s opened.

In a preferred embodiment of the 1nvention, provision
1s made for the sensor to be connected to the processor
unit, wherein the processor unit 1s designed such that
1t only 1nltiates the actuation of the opening
apparatus when the line 1s in the correct position 1n
the opening apparatus, sald position being reglstered

by the sensor.

Provision can furthermore be made for the sensor of the
opening apparatus to be connected to the processor unit
and for the processor unit to be designed such that 1t
interrupts the opening procedure of the sealling element
and/or emits an alert, which the user of the device can
1identi1fy, 1f the opening procedure deviates from an
intended progression. By way of example, this can be

the case 1f the opening procedure was 1nitlated without
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the 1line Dbeing placed correctly 1nto the opening

apparatus.

The present invention can be embodied i1n the form of a
handheld tool, that 1s to say 1n the form of a handheld
apparatus. This handheld apparatus 1s preferably used
in methods 1in which there 1is at least some manual
handling of blood—bag systems for cell separation or
for any other blood treatment. However, the 1nvention
1s not restricted to these but rather also comprises
e.g. blood-treatment machines that are formed by the
device according to the 1nvention or that have the
device according to the 1nvention as a constituent
part. In the case of these blood-processing machines,
provlislon can be made for using predominately automated
processes for cell separation or any other Dblood
treatment. Provision 1s preferably made for the sealing
element to be likewise opened 1n an automated fashion
or to be 1initiated at a certain time within the

process.

If the tool 1s a handheld apparatus, provision can be
made for a wlired or wilireless connection to provide a
communication 1link between the handheld apparatus and
the processor unit of the device. By way of example,
this communication link serves for displavying
information on the handheld i1nstrument, such as a user
gulide that shows the user which sealing element has to
be opened at what time by means of the handheld

apparatus. In this case, the handheld tool can be

operated particularly easily and quickly because the

user 1s advised, for example on a display or

acoustically or 1n any other way, that the sealing

element has to be opened or which sealing element has

to be opened.

By way of example, the aforementioned processor unit

can be arranged 1n a blood-processing machine and the
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Sensor or sensors can be arranged in the handheld apparatus.

However, as explained above, the invention is not restricted to handheld apparatuses but
likewise comprises the case where the at least one opening apparatus is a component of a

larger unit, more particularly a blood-processing machine.

In a further embodiment of the invention, provision is made for the device as per one
of:

- a device for opening a line, more particularly the line of a blood-tube or blood-bag system,
wherein the line has a sealing element that blocks the line passage, wherein the device has at
least one opening apparatus that is designed such that it applies a force that acts on the line
from the outside, as a result of which the sealing element is compressed and the line is
opened, characterized in that the device or the opening apparatus has a processor unit that is
designed such that, at certain times, it indicates or initiates the actuation of the opening
apparatus to be undertaken and/or it only initiates this if the line Is in the correct position
thereof in the opening apparatus and/or it monitors the opening procedure of the iine;

- a device where the device or the opening apparatus has at least one sensor that is designed
such that it registers the presence of the line in the opening apparatus and/or the position
thereof in the opening apparatus and/or at least one parameter characteristic for the opening
procedure of the sealing element;

- a device where the sensor is connected to the processor unit and in that the processor unit Is
designed such that it only initiates the actuation of the opening apparatus when the line is Iin
the correct position in the opening apparatus, said position being registered by the sensor,;

- a device where the sensor is connected to the processor unit and in that the processor unit is
designed such that it interrupts the opening procedure of the sealing element and/or emits an
alert, which the user of the device can identify, if the opening procedure deviates from an
intended progression;

- a device where the opening apparatus is a component of a handheld apparatus;

- a device where a wired or wireless connection provides a communication link between the
handheld apparatus and the processor unit of the device; and

- a device where the handheld apparatus comprises means that are designed such that they
indicate to a user of the handheld devices that an opening procedure of a sealing element
should be undertaken;

to be designed as per:

the opening apparatus being contoured such that the line can only be introduced into the
opening apparatus such thatthe force acting on the line is applied only in the
region where the sealing element Is located, or that said force is at least also
applied therein; or

the device moreover comprising means that prevent an only partial introduction of the line into

the opening apparatus, wherein the means preferably comprise a spring mechanism that is
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embodied such that the line is either pressed out of the opening apparatus or pressed into the

correct position in the opening apparatus.

This means that in addition to the aforementioned features, the device can also
have the feature that the introduction of the line section into the opening apparatus

operates according to the lock- and-key principle, as a result of which the introduction

of line sections without a sealing element can be prevented.

The invention furthermore relates to a device for opening a line, more particularly the
line of a blood-tube or blood-bag system, wherein the line has a sealing element that
blocks the line passage, wherein the device has at least one opening apparatus
that is designed such that it applies a force that acts on the line from the outside, as
a result of which the sealing element is compressed and the line is opened. The device
IS characterized in that the opening apparatus has an opening element and a
drive unit, wherein the opening element or the drive unit is connected to a
guide and the drive unit or the opening element is connected to a rotational
or sliding body, the latter running along the guide and being put into a rotational
motion relative to the guide when the drive unit is operated, wherein the

guide is designed such that the relative motion between the rotational or sliding
body
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and guide results in an extension or retraction

movement of the opening element.

Hence, it is feasible, for example, for the drive unit
to be connected to a rotational or sliding body, which
is put into a rotational motion when the drive unit 1s
operated. This rotational or sliding body runs 1n or on
a guide, which i1s designed such that the aforementioned
rotational motion of the rotational or sliding body
leads to an extension movement of the opening element.
In doilng so, provision can be made for the guide to be
fixedly connected to the opening element and the
rotational or sliding body to be fixedly connected to
the drive unit. In principle, 1t 1s likewlse feasible
for the guide to be arranged on the drive unit and the
rotational or sliding body to be arranged on the

opening element. What 1s essential 1s that the relative

‘motion between rotational and sliding body and the

gulide leads to an extension movement or to a retraction

movement of the opening element.

The opening element can be spring-loaded, whereln the

spring 1s arranged such that 1t applies a force onto
the opening element or a component connected thereto,
which force 1s dilrected counter to the extension
movement. Hence the spring element ensures that the
opening element 1s once agaln retracted once the latter

1s no longer required for opening the line.

The guide can be designed such that there 1s a constant
or substantially constant torque of the drive unit
during the extension movement of the opening element.
Provision 1s preferably made for a largely constant
torque to be required for providing the force, which
1ncreases continuously to a maximum value, and the
opening of the sealing element. As a result, use can be
made of a comparatively small, 1light and inexpensive

drive.
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This embodiment 1s particularly advantagecus 1f the
device 1is used as a handheld device. By way of example,
1t 1s feasible that only one or optionally also a
plurality of such handheld instruments are required for
a blood-processing machine. The user then only needs to
open the sealing element, or successively open the
various sealing elements, as per the user guide. Here,
the communication with the processor unit can, as
explained above, be brought about over wilires or radio

communication.

However, the 1nvention 1s not restricted to this, but
li1kewlse comprises opening apparatuses that bring about
the opening of the sealing elements according to a

simple pliers princilple with a flat or angled drive.

As explalined above, the device can be a blood-treatment
instrument, more particularly an instrument for cell
separation. However, the invention 1s not restricted to
this.

The term "line" should be understood Dbroadly and

comprilses any region through which a fluid can flow,

such as line sections, tubes and connector regions e.d.

of blood-bag systems.

Further detaills and advantages of the i1invention are

explained 1n more detail on the basis of an exemplary

embodiment i1llustrated in the drawing, in which:

figure 1: shows a perspective illustration of part of a

blood-treatment apparatus wlth opening

apparatus,

figure 2: shows a ©perspective 1llustration of an

opening apparatus 1n both an assembled state

and an exploded view,
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figures 3, 4: show a handheld device for opening
sterile seals in both a perspective view and

a section,

5
figures 5, 6: show detailed 1illustrations of the guide
and the rotational body of the apparatus as
per figure 1, 2,

10 figures 1-12: show detailed 1llustrations of the
rotational body and the guide wilth opening
element, and

figures 13-18: show different V1iews and contour
15 illustrations of the guide of the apparatus

as per figures 3, 4.

Figure 1 1illustrates a perspective 1illustration of a
part 100 of a bPklcod-treatment instrument for cell

20 separation. On 1ts front side, this instrument has an
opening apparatus 10 that serves for opening a sealing
element as described in detail in ODE 10 2005 019 8505
Al.

25
The opening apparatus 10 1s activated at certain tilmes
by a processor unit (not illustrated 1n any more
detail) of the 1nstrument to bring about the

compression of the sealing element and hence the

30 opening of the line.

Figure Za shows the opening apparatus 10 1n an enlarged
perspective 1llustration; figure 2b shows the
arrangement 1in an exploded 1llustration. The reference
35 sign 12 denotes the housing of the arrangement. The
reference sign 14 denotes the two elements, which
interact like pliers, of a mechanism that prevents the

tube section from only partly being introduced into the
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1llustrated opening apparatus 1Q. It emerges from
figure 2b that these two jaws 14 are loaded by springs
19. The effect of these spring-loaded jaws 14 1s that a
tube, provided that 1t was only partly introduced,
either 1s completely pressed into the opening apparatus
or 1s pressed out again. The actual jaws, which
preferably interact like pliers, or pliers'fOr opening
the sealing element are, from the point of view of the
observer, behind the region delimited by the jaws 14

and are not 1llustrated 1n the figures.

Hence, the correct introduction of the 1line section
into the opening apparatus 10 for opening the seallng
element can be supported by a mechanism like the one
shown 1n figure 2b 1n the form of the spring-loaded

Jaws 14.

The reference sign 16 denotes the front-side cover and
the reference sign 18 denotes the base-side cover,
which additionally serves as a breaking apparatus for

standard connections.

The opening apparatus 10 as per figures 1, 2 operates
according to the pliers-principle. It can have a flat
or an angled drive. The contour of the opening
apparatus 10 1s formed such that the sealing elements,
or the 1lline sections containing these, <can only be
introduced such that they are pressed at the
predetermined location and hence the lines are opened.
This lock-and-key principle prevents the 1nadvertent
introduction of line sections in which no such sealing
element 1s arranged. The result of this would be that
although the opening apparatus 1s actuated, this would

not result i1in an opening of the line.

The opening apparatuses 10 are furthermore connected to
a processor unit that obtains information from a sensor

of the opening apparatus 10 that a line section with a
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sealing element has Dbeen 1ntroduced and 1s 1n the

correct position. During the opening procedure, this

processor unlt monitors the flawless progression of

sald opening procedure, which monitoring can for
example be brought about by means of a force-measuring
element, torgque monitoring or measuring the motor
current. In the case of an 1ncorrectly 1ntroduced or
mlissing line section or sealing element, or 1f the
sealing element has not been opened flawlessly, the
processor unlt can, for example, interrupt or abort the

openling process or trigger an alert or an alarm.

The opening apparatus according to the 1nvention can be
combined with an aid for opening standard seals
(reference sign 18 1n figure 2b), which are opened by
bending. It can be designed such that the use of

conventional blood-bag systems 1s not a hindrance, but

1s supported by the aforementioned breaking aid.

Figures 3 to 18 relates to a handheld apparatus 20 for

opening seallng elements as have been disclosed 1in
DE 10 2005 019 855 Al.

The handheld apparatus has a rod-shaped form; this 1s
shown 1n figures 3 and 4. It has a rechargeable battery
or a battery 22, which drives a DC motor 24. When the
motor 24 1s actuated, the rotational body 28 1is driven,
1.e. put into a rotational motion, by the transmission
20 connected to the motor 24. The rotational body 28

has axes 1n 1ts two diametrically opposed regions, on

which rotatable wheels 29 are arranged. By way of
example, this emerges from the detailed i1illustrations
in figures 5 and 6. These wheels 29 run in a guide 30,

which 1n turn 1s connected 1n a non-rotatable fashion

to an opening element 40, which emerges from figure 6
1n particular. Figures 7 to 12 again show the

arrangement of the guide and the wheels 29 driven by
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the rotational body 28 1in various perspective and

sectilional views.

It the rotational body 28 1s actuated by the motor 24
5 ©or vilia the transmission 26, the wheels 29 roll on the
surface of the guide 30 , which leads to an axial
extension or retraction movement of the opening element

40. Figures o6 to 9 show the opening element 1n the

retracted position. If a sterile seal should be opened,

10  the corresponding 1line section 51 1s introduced 1into

the hook-shaped end region 50 of the apparatus 20 and

thereupon the opening element 40 is extended as a result

of the user actuating a push-button such that the

sealing element 52 1s compressed and hence the line 51

15 1s opened. The return movement of the opening element

1s brought about by the spring 60, which emerges from

figures 7 to 12 1in particular. When the opening element

1s actuated, 1t partly enters this hook-shaped end
section or the clear space formed by the latter and

20 thus compresses the line 51.

It 1s feasible for the apparatus as per figures 3, 4 to
nave a sensor that automatically i1dentifies that the
line Wa s introduced correctly and automatically
25 initiates the opening procedure. It 1s likewilse

feasible for the user to be prompted by a user guide to
bring about an extension movement of the opening

element 40 by actuating a push-button or a switch.

30 By way of example, the apparatus as per figures 3, /{
can be connected to the blood-treatment instrument over
a wilred connection, or else wirelessly, and can obtain
the corresponding signals therefrom. The communication
between these two units can also be bi-directional and
35 for example comprise the transfer of data from which it

emerges that the opening procedure has taken place.
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Fligures 13 to 18 show different perspective

illustrations of the guide 30 and the contour 1lines

thereof. The gulide 30 1s substantially designed as a

hollow-cylinder section and has the guide surface 32 on
the end side 1in an end region, with the wheels or
sliding bodies or the 1like, which can be put 1nto a
rotational motion by the drive unit, running on sald
gulide surface. Here, the contour of the surface 32 of
the guide 30 1s embodied such that 1t does not have a
constant incline, but that an almost constant torque 1s
required for applying the force for opening the sealiling
element, which force 1ncreases contlnuously to a
maximum value. The advantage of such an embodiment 1s
that the drive can have a comparatively small, 1light

and 1nexpensive design.
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Claims

A device for opening a line, wherein the line 1s a tube in which there 1s a sealing element
that blocks a line passage, wherein the device has at least one opening apparatus that 1s
designed such that it applies a force that acts on the line from the outside, as a result of
which the sealing element is compressed and the line is opened, wherein the opening
apparatus 1s contoured such that the line can only be introduced nto the opening apparatus
such that the force acting on the line is applied at least in the region where the sealing

element 1s located.

The device of claim 1, characterized in that the device moreover comprises means

that prevent an only partial introduction of the line into the opening apparatus.

The device of claim 2, wherein the means comprise a spring mechanism that 1s
embodied such that the line is either pressed out of the opening apparatus or

pressed into the correct position in the opening apparatus.

The device of any one of claims 1 to 3, wherein the line is the line ot a blood-tube

or blood-bag system.

The device of any one of claims 1 to 4, wherein the force is applied only 1n the

region where the sealing element 1s located.
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FIG. 2a
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FIG. 11
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FIG. 13

FIG. 14
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FIG. 15
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FIG. 17
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