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DESCRIPTION
CROSS-REFERENCE RELATED APPLICATIONS

[0001] This application claims the. benefit of U.S. Provisional Patent Application No. 6/003,364, 
filed on November 16, 2007.

[0002] The present invention relates to a fluid transfer device. More particularly, it relates to a 
disposable, sterile, fluid transfer device In the form of a flow-through connector or valve for use 
in the pharmaceutical and biopharmaceutical industries.

BACKGROUND OF THE INVENTION

[0003] In the pharmaceutical, biotechnology and even food, beverage and cosmetic industries, 
it is often desired to provide large scale processing systems that are capable of handling fluids 
In a sterile manner. These large scale processing systems are designed to prevent unwanted 
and often dangerous organisms, such as bacteria, as well as unwanted and potentially harmful 
environmental contaminants, such as dust, dirt and the like from entering into the process 
stream and/or end product. In order to prevent these types of outside contaminants from 
entering these systems it is desirable to have a completely sealed processing system. 
However, completely closed processing systems are not always possible since there is a need 
for the introduction or removal of materials from the process stream in order to add 
components of the product, such as media or buffers to a bioreactor; with draw samples from 
the process stream to check for microbial contamination, quality control, process control, etc; 
and to collect the product into its final container such as vials, syringes, sealed boxes, bottles 
and the like.

[0004] Traditionally, processing systems have been made of stainless steel, wherein the 
stainless steel systems are exposed to live steam before use, and then cleaned with chemicals 
such as caustic solutions after use, to ensure that all contaminants and the like are removed. 
Steaming is the most effective means of sterilization. The use of steam in a set system is 
known as steaming In place or SIP. Saturated steam carries 200 times the BTU heat transfer 
capacity of heated air because of the latent heat released by the steam as it changes from 
vapor to liquid.

[0005] However, several disadvantages exist with the use of steam. Any connection to, or 
opening of, the processing system made after the system has been steamed in place is an 
aseptic (but not sterile) connection or opening. This increases the risk of contamination of the 
entire system. Typically alcohol wipes or an open flame are used to clean the components 
intended to be connected to the system, (e.g., connecting a sample collection bag to a system 
after SIP has occurred) and thus minimizes the risk of contamination.
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[0006] Also, the high temperatures and pressure differentials associated with steam make the 
selection of filter materials and other components difficult and limited. Additionally, accidental 
pressure differential at high temperatures can cause a filter, membrane or other non-steel 
component to fail.

[0007] Processing systems that are reused need to undergo rigorous testing and validation to 
prove to the necessary regulatory authorities that the system is sterile before each use. The 
validation process and the required cleaning regiment of a previously used system are 
expensive and time consuming, typically taking up to 1 to 2 years for approval. In addition, 
certain components are difficult to adequately clean after use in preparation for their next use. 
Since manufacturers are often looking for ways to reduce both the costs and the time to 
market for their products, one possible approach at reducing costs and time to market for a 
product is to adopt an all disposable system that is set up in a sterile fashion, used once and 
then discarded.

[0008] Another possible approach to alleviating the time and expense associated with a 
systems cleaning regiment is the use of disposable components for certain reusable 
components that are more expensive and/or time consuming to clean than other components.

[0009] Additionally, disposable components that are used in place of time consuming to clean 
reusable components should be easy to remove and replace. For example, the ease with 
which large scale disposable fluid transfer devices, such as valves or connectors, can be 
removed and replaced, and the manner in which large scale disposable assemblies are 
integrated into traditional stainless steel processing systems via disposable fluid transfer 
devices, have the potential to reduce processing costs and improve the efficacy and 
productivity of these systems.

[0010] US 6,345,640 discloses an apparatus for sampling or feeding a flowable material 
through a wall of a vessel or conduit. A valve operated rod is moveable to open and close an 
orifice in the collection chamber.

SUMMARY OF THE INVENTION

[0011] The present invention is defined in the appended claims.

[0012] The present invention relates to a sterile transfer device for fluids, wherein the fluids are 
liquids or gases. In one embodiment, the transfer device includes a body, a bore formed 
through at least a portion of the interior of the body, and a linearly moveable plunger contained 
within the bore. In one embodiment, the bore is a lateral central bore formed through the entire 
interior length of the body, wherein the body is formed from a rotating first section and a 
stationary second section, such that the first section rotates around a portion of the stationary 
second section and the plunger. The rotation of the first section engages the stationary second 
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section and the plunger, driving the plunger linearly within the bore, thereby actuating (i.e., 
opening/closing) the fluid transfer device. One end of the body includes a connecting 
component for attaching the device to an upstream component, and one end of the plunger 
includes a connecting component for attaching the device to a downstream component. In one 
embodiment, the plunger includes first and second openings, and a fluid channel in at least a 
portion of the interior of the plunger, connecting the first and second openings, thereby forming 
a pathway for fluid to travel from an upstream component to a downstream component when 
the fluid transfer device is in the opened position. When the device is in the closed position, the 
first end of the plunger is in alignment with the connecting component at one end of the body, 
forming a seal against fluid in the upstream component from entering the device, thereby 
forming a steamable face and a sterile barrier against environmental contaminants for any 
downstream component.

[0013] In another embodiment, the present invention relates to a fluid transfer device in use, 
wherein the device is in the closed position and attached to a downstream component(s), such 
as tubing connected to a bag, at one end of the plunger at a connecting component. Next, the 
entire fluid transfer device and the attached downstream component are sterilized, such as 
with gamma radiation or the like. Next, an upstream component (s), such as a filter outlet, a 
tank outlet, or a pipe is attached to a face formed at another end of the device when the device 
is the closed position. This face is formed when a connecting component at one end of the 
body is in alignment with the bottom portion. Next, the upstream component attached to the 
device at the face, are then steam sterilized in place (SIP). Finally, the device is then opened 
when needed, establishing a sterile pathway for fluids traveling from the upstream component 
through the fluid transfer device to the downstream component.

[0014] In another embodiment, the present invention relates to a disposable fluid transfer 
device for use in traditional stainless steel processing systems or disposable processing 
systems. The fluid transfer device of the present invention provides a steam sterilizing mating 
point between the transfer device and an upstream component, and a sterilizeable mating 
point between the transfer device and a downstream component. Additionally, the transfer 
device can be conveniently removed from the processing system and discarded after use, 
thereby not requiring a cleaning regiment.

[0015] In another embodiment, the present invention also relates to disposable large scale 
fluid transfer devices for the integration of large scale disposable upstream and/or downstream 
assemblies into traditional stainless steel systems or disposable systems. The fluid transfer 
device of the present invention provides a steam sterilizing mating point between the transfer 
device and an upstream component, and a sterilizeable mating point between the transfer 
device and a downstream component. Additionally, the transfer device can be conveniently 
removed from the processing system and discarded after use, thereby not requiring any 
cleaning regiment.

IN THE DRAWINGS
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[0016] The present invention will become more fully understood from the detailed description 
given herein below and the accompanying drawings which are given by way of illustration only, 
and thus are not limitative of the present invention, and wherein:

Figure 1a is a cross sectional view of an embodiment of the present invention in a closed 
position;

Figure 1 b is a cross section taken along line 1 b-1 b;

Figure 2 is a cross sectional view of the embodiment of the present invention of Figure 1 in an 
opened position;

Figures 3a and 3b are perspective views of additional embodiments of the present invention of 
Figure 1, along with alternative embodiments of upstream and downstream attachment 
components; and

Figures 4a and 4b are perspective views of an embodiment of the present invention of Figure 
1.

DETAILED DESCRIPTION OF THE INVENTION

[0017] In general, the present invention is a sterile fluid transfer device, such as a flow-through 
connector or valve, wherein the fluids are liquids and/or gases. In one embodiment, the fluid 
transfer device has a body, a bore located in the interior of the body, and a linearly movable 
plunger contained within the bore. The body is formed from a first and a second section. The 
first section has a first end containing a first opening and a termination attachment component, 
such as a flange or the like surrounding the first opening for attaching the body to an upstream 
component(s). The second section has a second end containing a second opening, wherein 
the bore connects the first and second openings. The first section rotates around a portion of 
the second section.

[0018] The linearly movable plunger includes a first end containing a first opening, a second 
end containing a second opening, a fluid channel located in the interior of the plunger 
connecting the first and second openings of the plunger. In one embodiment, the plunger 
includes a component for inhibiting its rotation, while promoting its linear movement within the 
bore during rotation of the first section of the body when the device is actuated (i.e., 
opened/closed).

[0019] The fluid transfer device is in the closed position when the first end of the plunger is in 
alignment with the termination attachment component surrounding the first opening of the 
body, thereby forming a fluid resistant seal and a steamable face. The device is in the opened 
position when the first end of the plunger is not in alignment with the termination attachment 
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component surrounding the first opening of the body, thereby permitting fluids to enter the 
device from an upstream component.

[0020] To the extent that the same reference numbers apply to the figures they have been 
kept the same.

[0021] One embodiment of the invention shown in Figures 1a and 2 includes a device 12 
having a body 14 having a bore 20 formed through at least a portion of the interior of the body, 
and a generally hollow moveable plunger 62 contained within the bore. Bore 20, as shown, is a 
lateral central bore formed through the entire interior length of the body 14. Body 14, as 
shown, is formed from two sections, a rotating first section 26 and a stationary second section 
28. First section 26 rotates partially around a portion of the stationary second section 28 and 
plunger 62. Bore 20, as shown, is formed of two sections, a rotating bore section 34 which 
generally corresponds to the inner wall of rotating first section 26, and a stationary bore section 
36 which generally corresponds to the inner wall of stationary second section 28. In the 
embodiment depicted in Figures 1a and 2, each of the bore sections (34, 36) has different 
diameters. As will be described in greater detail herein, device 12 is actuated (i.e., 
opened/closed) when first section 26 of the body is rotated, engaging second section 28 of the 
body and plunger 62, driving the plunger linearly within the bore 20, thereby actuating (i.e., 
opening and closing) the device.

[0022] As shown in Figures 1 a and 2, the first section 26 of the body 14 is generally hollow and 
has an opening 18 at one end for receiving the plunger. As shown in Figures 1a and 2, the first 
section 26 includes a protruding lip or edge component 38 that is rotatably engaged by a 
stationary wall receiving groove 44 on the outer stationary 28 wall section.

[0023] In Figure 2, the first section 26 also includes an inner wall having a stationary wall 
engaging section 40, and forms a rotating bore section 34 having four sections. There is a first 
rotating bore set diameter 34a, a transition rotating bore section 34b, a second rotating bore 
diameter 34c and a third rotating bore diameter 34d. The first set diameter 34a engages the 
plunger as it moves linearly within the bore 20. The transition section 34b is arranged between 
the first and second diameters (34a, 34c) and has an outwardly tapering diameter along its 
length. The diameter of the transition section 34b is preferably a linear outward progression 
from the first diameter section 34a, wherein the diameter of the transition section 34b adjacent 
the first diameter 34a is equal to the first diameter 34a, and the diameter of the transition 
section 34b adjacent the second diameter 34c is equal to the diameter 34c. The third diameter 
34d is preferably less than diameter 34c and preferably greater than the diameter 34a.

[0024] As shown in Figures 1a and 2, the stationary second section 28 of the body 14 is 
generally hollow and has an opening 16 at one end that permits a fluid provided from an 
upstream source (not shown) to pass through it when opened. The opening 16 also receives 
the bottom 63 of the plunger when the device is closed. The stationary section 28 includes an 
outer wall component 42 for rotatably engaging the inner wall section 40 of the rotating section 
26. As shown in Figures 1a and 2 the inner wall of the second section 28 forms the stationary 
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bore section 36 having four sections. There is a first stationary bore diameter 36a, a first 
transition stationary bore section36b, a second stationary bore diameter 36c, and a second 
transition stationary bore section 36d. The first bore diameter 36a is less than the second bore 
diameter 36c. The second bore diameter 36c is a set diameter. The first transition bore section 
36b is arranged between the first and second bore diameters (36a, 36c) and has an outwardly 
tapering diameter along its length. The diameter of the first transition section 36b is preferably 
a linear outward progression between the first and second bore diameters (36a, 36c). The 
diameter of the first transition section 36b adjacent the first diameter 36a is equal to the 
diameter 36a, and the diameter of the first transition section 36b adjacent the second diameter 
36b is equal to the diameter 36b.

[0025] As shown in Figures 1a and 2 plunger 62 has three general regions comprising a first, 
second and third region. The first region 24 has a diameter equal to or less than the first 
rotating bore set diameter 34a. The second region 25 has a diameter equal to or less than the 
second stationary bore diameter 36c. The third region 29 has a diameter equal to or less than 
that of the first stationary bore diameter section 36a. The plunger has a bottom component 63 
at the end of the third region 29 for blocking the opening 16 of the stationary section 28 when 
the device is in the closed position, as shown in Figure 1a. One embodiment of the invention 
as depicted in Figures 1a and 2 includes a static diaphragm seal 60 located on the bottom 63 
of the plunger forming a tight fluid resistant seal between the outer wall 61 of the bottom end 
63 of the plunger, and the inner wall 82 of stationary section 28 of the body forming the 
opening 16.

[0026] Plunger 62 also has at least two openings, a first opening 64 and a second opening 66. 
A channel 68 is located in the interior of the plunger and connects the first and second 
openings (62, 64), thereby forming a fluid pathway to a downstream component. As shown in 
Figures 1a and 2, the first opening 64 is located in the first portion 24 of the plunger, and the 
second opening 66 is located in the second portion 25 of the plunger. In other embodiments, 
plunger 62 can contain additional openings and interior fluid pathways. In one preferred 
embodiment, the plunger contains at least openings in the second portion 25. (not shown)

[0027] One embodiment of the invention as depicted in Figures 1a and 2 includes plunger 62 
having a component for inhibiting the rotation of the plunger within the bore, while promoting 
linear movement of the plunger when the fluid transfer device 12 is actuated (i.e., 
opened/closed). One embodiment for accomplishing the linear movement of the plunger, as 
shown in Figure 1a and 2, depicts the plunger having a pair of wings (74, 76), fins, or the like, 
that extend from the outer wall of the plunger towards the inner wall of the second section 28 
of body 14. Second section 28 has a component for interacting with wings (74, 76) comprising 
two corresponding pairs of parallel slots (70, 72), grooves, or the like located on the inner wall 
of the section 28 for receiving the wings (74, 76) in order to restrict the rotation of the plunger 
62 and promote the linear movement of the plunger within the bore 20. Wings (74, 76) ride 
between each corresponding pair of slots (70, 72) thereby facilitating the linear movement of 
the plunger within the bore during actuation (opening/closing) of the device 12.
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[0028] As shown in Figure 1a, when device 12 is in the closed position the bottom end 63 of 
the plunger is in alignment with flange 80, forming a face 90, and providing the device with a 
steamable surface and a sterile barrier against the environment for the interior of the device, 
plunger and any downstream components. In the closed position, the bottom end 63 of the 
plunger does not permit fluid to enter opening 16 in the device from an upstream component 
(not shown), thereby preventing any fluid from traveling downstream.

[0029] As shown in Figure 2, device 12 is in the opened position when the plunger 62 is 
linearly moved within the lateral bore 20 by the rotation of section 26 of the body 14, such that 
the bottom end 63 of the plunger 62 is moved back from the flange 80, permitting fluid, 
depicted by an arrow, to travel from an upstream component (not shown), through opening 16 
in section 28 of the body. The fluid then travels through the second hole 66 of the plunger, into 
the interior channel 68 of the plunger, out opening 64, and into a downstream component, (not 
shown) Plunger 62 is not permitted to rotate within the bore during the rotation of the rotating 
section 26, but is forced to move linearly by wings (74, 76) of the plunger located within the 
parallel slots (70, 72) on the inner wall of section 28.

[0030] Additionally, by preventing the plunger from rotating when the device is opened or 
closed, the problem of torsion between device 12 and an attached upstream or downstream 
component can be averted, since it is not necessary to twist or turn the upstream or 
downstream components, or the device, when removing or actuating the device since the 
plunger moves within the bore linearly, and not rotationally.

[0031] As shown in Figures 3a, 3b, 4a, and 4b, the plunger 62 can contain one or more cams 
56 (only one shown) that ride in one or more cam slots 58 (only one shown) located in the 
rotating section 26 of the body 14. The arrangement of the cam 56 and slot 58 acts to limit the 
length the plunger 62 travels linearly within the bore 20 when the device is actuated (opened or 
closed). When device 12 is in the closed position, as shown in Figure 4a, the cam 56 sits in the 
closed position of the cam slot 58. When device 12is in the opened position, as shown in 
Figure 4b, the cam 56 sits in the opened position of the calm slot 58. The arrow in Figure 4b 
depicts the rotational movement of rotating section 26 and cam slot 58.

[0032] As shown in Figures 3a and 3b, device 12 has at one end of the stationary section 28 of 
the body a component for attaching the device to an upstream component. In this 
embodiment, a flange 80 attaches to a flange 88 of an upstream component. As shown in 
Figure 3a, the end of the first plunger region 24 includes, in this embodiment, a barb 
termination 92 for connecting the device to a downstream component, in this instance, tubing 
72.

[0033] As shown in Figure 3b, the end of first plunger portion 24 includes, in this embodiment, 
a termination flange 94 for connecting the device to a downstream component, in this 
embodiment, a termination flange 78.

[0034] By way of example, the downstream components attached to the device by the 
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termination connection feature on the plunger can be plastic tubing 72 and the like, as shown 
in Figure 3a, attached to a plastic bag or other type of known receptacle (not shown), and the 
like.

[0035] By way of example, the upstream component attached to the device can be a pipe, a 
stainless steel or disposable plastic tank having an outlet, and the like, having an attachment 
flange 88 (as depicted in Figures 3a and 3b), or any other mode of attachment for connecting 
components to transfer devices as are commonly known in the art. For example, flange 80 on 
device 12 can be connected to an upstream component or pipe by a clamp such as a Tri­
Clover™ fitting, Ladish™ fitting, ClickClamp™ clamp and the like.

[0036] When using device 12 to fill a downstream component such as a bag, or any collection 
vessel attached the tubing 72, the device is opened by rotating section 28 of the body, which 
moves the plunger 62 linearly (see Figure 4b) away from the face 90, permitting fluid to enter 
opening 16 (see Figure 2) and to eventually flow out the opening exit 64 through tube 72, and 
into a bag, or any collection vessel or other fluid transport device, (not shown) Once a bag is 
full, the rotating section 28 is rotated in the opposite direction to move the plunger linearly 
again, this time in the opposite direction, in order to seal the opening 16 closed (see Figure 1) 
to the fluid from an upstream component By way of example, an attached bag can then be 
closed off via a clamp or hemostat (not shown) and removed for further processing or use.

[0037] One or more seals are arranged along the length and end of the plunger 62 to form a 
fluid tight seal between various portions of the plunger 62 and the bore 20 when the device is 
in the closed or opened positions. As shown in Figures 1a and 2, seals 60 and 54 are partly 
contained within grooves 48, and 46 and 44 respectively.

[0038] As shown in Figures 1a and 2, the seals may be mounted on the plunger 62. However, 
if desired, a different configuration of seals and their placements can also be used. For 
example, Figures 1a and 2 show seals 46 and 60 formed in grooves on the plunger 62. A 
linear or gland seal 51 is retained within a groove 50 on the inner wall of the stationary bore 
section and within a groove 46 on the plunger 62.

[0039] Other embodiments of the present invention are also contemplated, such as molding 
the device 12 into a disposable plastic container such as a disposable process bag for the 
manufacture and transfer of biotech products and the like. Such bags are readily available 
from companies such as HyClone (which is part of Thermo Fisher Scientific) of Logan, Utah 
and Stedim Biosystems of Concord, CA.

[0040] Since the fluid transfer device 12 is preferably provided in a sterile condition, (i.e., the 
interior of the system and any component connected downstream of the device is pre-sterilized 
such as with gamma radiation, ethylene gas or the like and shipped in a sterile condition), 
some type of use indicator (not shown) may be helpful, and capable of informing a user when 
a system has been used. As an alternative, or in addition to any of the indicator mechanisms 
discussed above, a shrink wrap indicator (not shown) may be located over the device or at
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least over the rotating first section of the device to indicate whether the device had been used.

[0041] The device is preferably formed a plastic material and may be formed by machining the 
body and plunger assemblies and then applying the necessary seals and the like, or preferably 
by molding the body and the plunger separately and assembling them together with the 
necessary seals and other components. Alternatively, the body may be molded into two 
separate halves and assembled by attaching the plunger component with the necessary seals 
and other components to one half of the body, followed by the attaching the remaining half of 
the body to the plunger, necessary seals, other components, and the first half of the body.

[0042] The device may be made of any plastic material capable of withstanding in line steam 
sterilization. The temperature and pressure of such sterilization is typically about 121°C and 1 
bar above atmospheric pressure. In some instances, it may be desirable to use even harsher. 
conditions such as 142°C and up to 3 bar above atmospheric pressure. The body and at least 
the face of the plunger should be capable of withstanding these conditions. Preferably, the 
entire device is made of the same material and is capable of withstanding these conditions. 
Suitable materials for this device include but are not limited to PEI (polyetherimide), PEEK, 
PEK, polysulphones, polyarlysulphones, polyalkoxysulphones, polyethersulphones, 
polyphenyleneoxide, polyphenylenesulphide and blends thereof. Alternatively, one can make 
the face portion from ceramic or metal inserts alone, or that are overmolded with a plastic 
cover; One can also form a polymeric face with a metal outer layer using plasma coating 
processes.

[0043] The seals of the present invention can be made of a variety of materials typically used 
for making resilient seals. These materials include but are not limited to natural rubber, 
synthetic rubbers, such as silicone rubbers, including room temperature vulcanizable silicone 
rubbers, catalyzed (such as by platinum catalysts) silicone rubbers and the like, thermoplastic 
elastomers such as SANTOPRENE ® elastomers, polyolefins such as polyethylene or 
polypropylene, especially those containing gas bubbles introduced either by a blowing agent or 
entrained gas such as carbon dioxide, PTFE resin, thermoplastic perfluoropolymer resins such 
as PFA and MFA resins available from Ausimont, USA Inc., of Thorofare, New Jersey and E.l. 
DuPont de Nemours of Wilmington, Delaware, urethanes, especially closed cell foam 
urethanes, KYNAR® PVDF resin, VITON® elastomer, EPDM rubber, KALREZ resin and blends 
of the above.

[0044] Suitable materials for molded in place seals can be curable rubbers, such as room 
temperature vulcanizable silicone rubbers, thermoplastic elastomers such as SANTOPRENE ® 
elastomers, polyolefins such as polyethylene or polypropylene, especially, those containing gas 
bubbles introduced either by a blowing agent or entrained gas such as carbon dioxide and 
elastomeric fluoropolymers

[0045] Other materials used in the devices should also be FDA grade components such as 
FDA grade silicones, PTFE resins and the like.



DK/EP 2988036 T3

[0046] The present invention provides a sterile and steam sterilizable in place connecting 
device for fluid transfer. It may be single actuation (one open one close) or it may be multiple 
actuations with a single sterile connection (multiple openings and closings) so long as the 
sterile connection upstream and downstream is maintained. Additionally, with the use of 
multiple seals or seals of long length, one is able to ensure that the sterility of the device is 
maintained even with multiple actuations.

[0047] Many modifications and variations of this invention can be made without departing from 
its scope, as will be apparent to those skilled in the art. The specific embodiments described 
herein are offered by way of example only and are not meant to be limiting in any way. It is 
Intended that the specification and examples be considered as exemplary only, with a true 
scope of the invention being indicated by the following claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not 
form part of the European patent document. Even though great care has been taken in 
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all 
liability in this regard.

Patent documents cited in the description

• US6003364A [00011
• US6345640B [00101
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PATENTKRAV

1. Væskeoverførselsanordning (12), der omfatter:

et legeme (14), omfattende:

en stationær sektion (28) med en første ende, der indeholder en første åbning (16);

en roterende sektion (26), der er i indgreb med den stationære sektion (28) og har en 

anden ende, der indeholder en anden åbning (18); og

en aflang passage, der strækker sig gennem den stationære sektion (28) og den 

roterende sektion (26), forbinder den første (16) og den anden åbning (18) og har en 

proksimal og en distal ende;

et i længderetningen forskydeligt stempel (62), der er anbragt i og strækker sig langs 

passagen, idet stemplet (62) har en proksimal ende og en distal ende og en første 

position forskudt imod den distale ende af passagen og en anden position forskudt imod 

den proksimale ende af passagen;

mindst en membrantætning (60) monteret på stemplet (62) for at danne en væsketæt 

tætning mellem stemplet (62) og passagen, idet membrantætningen (60) er fastgjort til 

den proksimale ende af stemplet (62) og tætner passagen i dennes proksimale ende;

en pakdåsetætning (51), der tætner passagen på et sted imellem membrantætningen (60) 

og passagens distale ende;

en væskeoverførselsåbning (66) i stemplet (62) mellem stemplets (62) proksimale ende 

og stemplets (62) distale ende;

hvor legemet (14) er konfigureret på en sådan måde, at rotation af den roterende sektion 

(26) aktiverer den stationære sektion (28) og stemplet (62), hvilket medfører 

længdeforskydning af stemplet (62) i forhold til den roterende sektion (26); 

længdeforskydning af stemplet (62), som åbner passagen for at danne en væskevej fra 

en forudgående komponent til en efterfølgende komponent gennem 

væskeoverførselsåbningen (66) og en kanal (68) i stemplets indre.

2. Anordning ifølge krav 1, hvor stemplet (62) strækker sig gennem og er tætnende fastgjort til 

den mindst ene pakdåsetætning (51); og/eller hvor den mindst ene pakdåsetætning (51) udvider 

sig for at optage stemplets forskydning og opretholde en tætning omkring stemplet (62); 

og/eller hvor legemet (14) omfatter et i det væsentlige cylindrisk ydre afsnit, mindst en 

justeringsslids (70, 72) til stemplet, og en rille (50) til pakdåsetætningen (51).
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3. Anordning ifølge krav 1, hvor længdeforskydning af stemplet (62) imod sin første position 

bevæger membrantætningen (60) for at åbne passagen, og/eller hvor membrantætningen (60) er 

placeret i det mindste delvist inden i passagens proksimale ende før forskydning af stemplet 

(62).

4. Anordning ifølge krav 1, hvor anordningen desuden omfatter i det mindste en 

pakdåsetætning (51), hvor stemplet (62) strækker sig gennem og er tætnende fastgjort til den i 

det mindste ene pakdåsetætning (51); og hvor passageafsnittet mellem membrantætningen (60) 

og den i det mindste ene pakdåsetætning (51) i det væsentlige er aseptisk; og eventuelt desuden 

omfatter en i det væsentlige aseptisk beholder.

5. Anordning ifølge krav 1, hvor den i det mindste ene tætning er fremstillet af en 

silikoneelastomer eller en opløsningsmiddelbestandig fluoroelastomer; og/eller hvor den i det 

mindste ene tætning er en pakdåsetætning.

6. Anordning ifølge krav 1, hvor stemplet (62) strækker sig gennem og er tætnende fastgjort til 

pakdåsetætningen (51);

hvor væskeoverførselsåbningen er placeret i passagen mellem membrantætningen (60) og 

pakdåsetætningen (51);

længdeforskydning af stemplet (62) bevæger membrantætningen (60) for at åbne passagen, idet 

pakdåsetætningen (51) udvider sig for at optage stemplets forskydning og opretholde en 

tætning omkring stemplet (62), idet der etableres en væskevej mellem den åbne proksimale 

ende af passagen og væskeoverførselsåbningen (66).

7. Anordning ifølge krav 6, hvor passageafsnittet mellem membrantætningen (60) og 

pakdåsetætningen (51) i det væsentlige er aseptisk.

8. Anordning ifølge krav 6, som desuden omfatter en i det væsentlige aseptisk 

forbindelseskomponent til fastgørelse af anordningen (12) til en forudgående komponent.

9. Anordning ifølge krav 6, hvor membrantætningen (60) er placeret i det mindste delvist inden 

i den proksimale ende af passagen før forskydning af stemplet (62).
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10. Anordning ifølge krav 6, hvor pakdåsetætningen (51) er fremstillet af en silikoneelastomer 

eller en opløsningsmiddelbestandig fluoroelastomer; og/eller hvor membrantætningen er 

fremstillet af en silikoneelastomer eller en opløsningsmiddelbestandig fluoroelastomer.

5 11. Anordning ifølge krav 6, hvor legemet omfatter et i det væsentlige cylindrisk ydre afsnit,

mindst en justeringsslids (70, 72) til stemplet (62), og en rille (50) til pakdåsetætningen (51).

12. Sæt til at overføre væske, omfattende:

en væskeoverførselsanordning (12) ifølge et hvilket som helst af de foregående krav,

10 en forbindelseskomponent til at fastgøre anordningen på en forudgående komponent;

mindst en længde af fleksibel slange; og 

mindst en prøvebeholder.

13. Sæt ifølge krav 12, hvor væskeoverførselsanordningen (12), forbindelseskomponenten til at 

15 fastgøre væskeoverførselsanordningen til en forudgående komponent, mindst en længde af

fleksibel slange, og mindst en prøvebeholder i det væsentlige er aseptiske.
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Figure 2
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