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FLEXIBLE TUBING MANAGEMENT SYSTEM FOR 

PHARMACEUTICAL, BIOPROCESS APPLICATIONS, AND FOOD/DAIRY 

APPLICATIONS 

Related Application 

[0001] 	This Application claims priority to U.S. Provisional Patent Application No. 

62/218,974 filed on September 15, 2015, which is hereby incorporated by reference in its 

entirety. Priority is claimed pursuant to 35 U.S.C. § 119 and any other applicable statute. 

Field of the Invention 

[0002] 	The field of the invention generally relates to conduit or tubing management 

systems used in connection with pharmaceutical, bioprocess, or food/dairy applications. 

Background 

[0003] 	Many commercial products are produced using chemical as well as biological 

processes. Pharmaceuticals, for example, are produced in commercial quantities using 

scaled-up reactors and other equipment. So-called biologics are drugs or other compounds 

that are produced or isolated from living entities such as cells or tissue. Biologics can be 

composed of proteins, nucleic acids, or complex combinations of these substances. They 

may even include living entities such as cells. In order to produce biologics on a commercial 

scale, sophisticated and expensive equipment is needed. In both pharmaceutical and 

biologics, for example, various processes need to occur before the final product is obtained. 

For example, in the case of biologics, cells may be grown in a growth chamber or the like and 

nutrients may need to be carefully modulated into the growth chamber. Waste products 

produced by cells may also have to be removed on a controlled basis from the fermentation 

chamber. As another example, biologic products produced by living cells or other organisms 

may need to be extracted and concentrated. This process may involve a variety of filtration 

and separation techniques. 

[0004] 	Because there are a number of individual processes required to be produce the final 

product, various reactants, solutions, and washes are often pumped or otherwise transported 

to various subsystems using conduits and associated valves. This same organizational 

complexity may also be found in some commercial food and dairy applications. These 

systems may be quite cumbersome and organizationally complex due to the large numbers of 

conduits, valves, sensors, and the like that may be needed in such systems. Not only are 
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these systems visually complex (e.g., resembling spaghetti) they also include many 

components that are required to be sterilized between uses to avoid cross-contamination 

issues. Indeed, the case of drug and biologic preparation, the Federal Food and Drug 

Administration (FDA) is becoming increasingly strict on cleaning, sterilization or bio-burden 

reduction procedures that are required for drug and pharmaceutical preparations. This is 

particularly of a concern because many of these products are often produced in batches which 

would require repeated cleaning, sterilization or bio-burden reduction activities on a variety 

of components. 

[0005] 	More recently, disposable solutions have been proposed that utilize flexible (e.g., 

silicone) tubing during the manufacturing process. The flexible tubing may be discarded 

after use and replaced with new tubing, thereby avoiding the need to sterilize some or all of 

the equipment. While the use of flexible, disposable tubing provides advantages there is still 

the problem of managing the tubing and connected components within the overall system. 

As noted above, the process operations involved in pharmaceutical manufacturing and other 

bioprocess operations and the like are organizationally complex which require a number of 

different conduit segment lengths or runs that go between various components such as valves, 

sensors, filters, pumps, chromatography columns, elution columns, reactors, and the like. 

Without proper management (or even with organization) of the various tubing segments and 

associated process components, the system may still resemble spaghetti. Not only is this 

visually complex, there often are components within the system that may need to be to be 

adjusted, inspected, or changed-out. If there is poor organization of the system, this may 

interfere with the ability to properly and efficiently operate and maintain the manufacturing 

system. There thus is a need for a solution to better organize and manage tubing and process 

operations that are used in connection with pharmaceutical, bioprocess, and food/dairy 

manufacturing systems. 

Summary 

[0006] 	In one embodiment of the invention, a system for managing flexible conduit (e.g., 

tubing) used in pharmaceutical, bioprocess, or food/dairy applications includes a plurality of 

conduit tracks which are connected either end-to-end to each other or to other process 

components using connectors to spatially manage and organize process components. 

Organizational complexity is reduced by using the conduit tracks to spatially position the 

flexible tubing and other components. The system is modular and can be connected in any 

number of desired configurations. The flexible tubing can be easily inserted into or removed 

from the conduit tracks which contain open channels that receive the flexible tubing. Process 
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components such as valves, sensors, filters, elution columns, pumps, reservoirs, and the like 

can be integrated at appropriate points within the fluid pathway using a common mounting 

scheme that interfaces with the conduit tracks. The conduit tracks (and other components) 

can be mounted to a scaffold or support. The scaffold or support may be stationary or it may 

be mobile (e.g., a cart). The conduit tracks may have a number of shapes and lengths so that 

the fluid flow paths can be created and established in an organized and clean fashion that aids 

in the setup, operation, and maintenance of the system. For example, the flexible conduit or 

tubing that is used may be disposable and quickly swapped out and replaced with another 

flexible conduit or tubing. Downtime before setup and between runs is thus minimized. 

[0007] 	In one embodiment of the invention, a system for managing flexible conduit or 

tubing used in pharmaceutical, bioprocess, or food/dairy applications includes a segment of 

flexible conduit or tubing and a plurality of conduit tracks. Each conduit track includes a 

conduit channel disposed on a first side thereof and extending along the length of each 

respective conduit track and dimensioned to receive the segment of flexible conduit or tubing 

therein, each conduit track further including a connector channel disposed on a second, 

opposing side and extending along the length of each respective conduit track and containing 

the one or more connectors that connect adjacent conduit tracks. The conduit tracks may also 

be connected to other processing components such as a pump, valve, sensor, filter, 

chromatography column, elution column, reactor, reservoir, and manifold interposed between 

at least two conduit tracks. 

[0008] 	In another embodiment, a system for managing flexible conduit or tubing used in 

pharmaceutical, bioprocess, or food/dairy applications includes a plurality of conduit tracks 

configured to connect to one another in an end-to-end fashion with one or more connectors, 

each conduit track including an conduit channel disposed on a first side thereof and extending 

along the length of each respective conduit track and dimensioned to receive a flexible 

conduit or tubing therein, each conduit track further including a connector channel disposed 

on a second, opposing side and extending along the length of each respective conduit track 

and containing the one or more connectors. A flexible conduit or tubing is disposed in the 

conduit channel. 

[0009] 	In still another embodiment, a system for managing flexible conduit or tubing used 

in pharmaceutical, bioprocess, or food/dairy applications includes a valve including a hinged 

valve body having a first body portion and a second body portion connected to one another at 

a hinge, the first body portion and the second body portion defining a passageway extending 

through the valve body when in a closed state, the valve further including an actuator 
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disposed on the valve body and having a pinching element configured to selectively move 

into and out of the passageway, wherein one of the first body portion and the second body 

portion includes a mounting channel disposed therein and oriented along the direction of the 

passageway. A flexible conduit or tubing extends through the passageway of the valve body. 

The system includes a first conduit track disposed on one side of the valve body, the first 

conduit track having a conduit channel extending along the length of the first conduit track 

and dimensioned to receive the flexible conduit or tubing therein, the first conduit track 

further including a connector channel extending along the length of the first conduit track. A 

second conduit track is disposed on an opposite side of the valve body, the second conduit 

track having a conduit channel extending along the length of the second conduit track and 

dimensioned to receive the flexible conduit or tubing therein, the second conduit track further 

having a connector channel extending along the length of the second conduit track. The 

system includes at least one connector disposed in the mounting channel and extends into the 

connector channel of the first conduit track and the connector channel of the second conduit 

track, wherein the valve body is secured to the connector. 
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Brief Description of the Drawings 

[0010] 	FIG. 1A illustrates a system for managing flexible tubing according to one 

embodiment. An exploded, perspective view of a single valve that is located between two 

segments of conduit track is illustrated. Also seen is the connector member that connects the 

two segments of conduit track and the valve. 

[0011] 	FIG. 1B illustrates another exploded, perspective view of the system for managing 

flexible tubing illustrated in FIG. 1A. 

[0012] 	FIG. 1C illustrates a schematic view of a valve actuator that is used to pinch 

flexible tubing. The pinching element extends and pinches the flexible tubing and creates a 

"Closed" state. When the actuator is retracted, the flexible tubing is not pinched and creates 

an "Open" state. 

[0013] 	FIG. 2A illustrates a perspective view of the system for managing flexible tubing 

according to the embodiment of FIGS. 1A and 1B. The flexible conduit is passing through 

the passageway of the valve and being positioned within the conduit channel of the two 

conduit tracks that book-end the valve. A connector extends the length of conduit tracks and 

valve body. 

[0014] 	FIG. 2B illustrates an end view of the system of FIG. 2A. The flexible conduit can 

be seen within the conduit channel. The connector is inserted into the connector channel 

which is located on the opposing side of the conduit channel. 

[0015] 	FIG. 3A illustrates another embodiment of a system for managing flexible tubing 

that incorporates multiple valves. 

[0016] 	FIG. 3B is a perspective view of the system of FIG. 3A. This illustrates one valve 

located on one side of the valve assembly while two valves are located on an opposing side. 

[0017] 	FIG. 4A illustrates a perspective view of another multi-valve embodiment. 

[0018] 	FIG. 4B illustrates another perspective view of the multi-valve embodiment of 

FIG. 4A. 

[0019] 	FIG. 4C illustrates yet another perspective view of the multi-valve embodiment of 

FIG. 4A. 

[0020] 	FIGS. 5A illustrates an embodiment in which multiple different shapes (or lengths) 

of conduit tracks can be combined with other process components (e.g., a valve is illustrated) 

to manage the location and direction of the flexible conduit. FIG. 5A illustrates the modular 

components prior to assembly. 

[0021] 	FIG. 5B illustrates the assembled components of FIG. 5A. 
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[0022] 	FIG. 6 illustrates an embodiment where multiple conduit tracks are connected to 

one another as well as different process components and hold a flexible conduit or tubing. A 

scaffold or support structure is illustrated which can be used to mount the conduit tracks 

and/or process components. 

Detailed Description of the Illustrated Embodiments 

[0023] 	FIGS. 1A and 1B illustrate a system 10 for managing flexible conduit (e.g., tubing) 

according to one embodiment. As noted herein, the system 10 has particular applicability for 

pharmaceutical, chemical, bioprocess, and food/diary manufacturing operations. The system 

10 is used, for example, to manage the layout and physical location of various components 

used in a fluid-based manufacturing process. FIGS. 1A and 1B illustrate a valve 12 being 

interposed between and connected to two segments of conduit track 30, 32. A flexible 

conduit 60 is illustrated and passes through the valve 12 and is secured in place to the two 

segments of conduit track 30, 32 as explained below. The flexible conduit 60 is used to carry 

a fluid, typically although not exclusively at low pressures. The flexible conduit 60 may 

include silicone however other materials may be used. These include, for example, a 

polymer such as thermoplastic elastomers (TPE), thermoplastic rubber (TPR), or the like. 

The flexible conduit 60 may be unreinforced or reinforced. The flexible conduit 60 includes 

a central lumen through which fluid passes. The flexible conduit 60 may have a variety of 

sizes. For example, without limiting the invention, the flexible conduit 60 may have an 

internal diameter of 0.375 inches and an outer diameter of 0.625 inches. Of course, this is 

just illustrative and other diameters may also be used. The invention is not limited by the size 

of the flexible conduit 60 that is used. 

[0024] 	Still referring to FIGS. 1A and 1B, a valve 12 is illustrated being secured around 

the flexible conduit 60. The valve 12 includes a valve body 14 that is hinged via hinge 16 

and forms first and second body portions 14a, 14b. The valve body 14 is typically made from 

a metallic material but it could also be formed from a suitably hard plastic or other polymer 

material. The first and second body portions 14a, 14b, when in a closed state (as illustrated in 

FIG. 1A and 1B), define a passageway 18 that extends through the valve body 14 that 

receives the flexible conduit 60. The first and second body portions 14a, 14b may be secured 

in the closed state using a fastener 19. The fastener 19 as illustrated in FIG. 1A and 1B may 

include a threaded latch and knob that can be tightened or loosened on the threaded latch to 

selectively close/open the valve body 14. The size and shape of the passageway 18 is such 
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that the flexible conduit 60 fits snuggly therein. For example, the inner diameter of the 

passageway 18 may closely match the outer diameter of the flexible conduit 60. As seen in 

FIG. 1A, a valve actuator 20 is disposed on the valve body 14. In this embodiment, a clamp 

22 is used to secure the valve actuator 20 to the valve body 14. The use of the clamp 22 is 

optional, however. In some embodiments, the valve actuator 20 may be directly integrated 

with the valve body 14. The actuator 20 includes a pinching element 24 as seen in FIG. 1C 

that moves in the direction of the arrow to selectively close/open the central lumen 62 of the 

flexible conduit 60. The actuator 20 may be moved using any number approaches. For 

example, the actuator 20 may be pneumatically actuated valves using air ports 21. The 

actuator 20 may also be manually advanced/retracted using a bonnet or the like that is 

manually rotated. The actuator 20 may also be actuated using a manually-activated toggle-

type mechanism that does not require rotation of a bonnet or the like. This enables one to 

rapidly switch the valve between on/off states. 

[0025] 	Still referring to FIGS. 1A and 1B, conduit tracks 30, 32 are illustrated adjacent to 

the valve 12 with each conduit track 30, 32 being located on opposing sides of the valve 12. 

The conduit tracks 30, 32 are used to hold the flexible conduit 60 in place in the desired 

spatial configuration (e.g., length, shape, and the like). The conduit tracks 30, 32 may be 

made of any material (e.g., polymer or plastic-based) and are typically rigid or semi-rigid. In 

this example, the conduit tracks 30, 32 are straight segments of track although other shapes 

may be used (e.g., curves, bends and the like may be integrated into the track). Each conduit 

track 30, 32 includes a respective conduit channel 34, 36 that extends along the length of each 

conduit track 30, 32 and is dimensioned to receive the flexible conduit 60. The conduit 

channels 34, 36 may be continuous (as illustrated) or interrupted along the length. In this 

embodiment, the conduit channels 34, 36 are C-shaped or semi-annular so that that flexible 

conduit 60 can be clipped into position. The flexible conduit 60 is pressed into the conduit 

channels 34, 36 and is retained by the C-shaped structure (some compression of the flexible 

conduit 60 during insertion and removal may occur). The opening of each conduit channel 

34, 36 may be smaller than the outer diameter of the flexible conduit 60 so that the flexible 

conduit 60 is securely retained therein. Each conduit track 30, 32 includes a respective 

connector channel 38, 40 as illustrated in FIGS. 1A and 1B. The connector channel 38, 40 is 

located on an opposing side of the conduit channels 34, 36 in the illustrated embodiment. 

Each connector channel 38, 40 is formed by a pair of walls 42, 44 that extend from the 

conduit channels 34, 36 and terminate at respective retaining tabs 46, 48. The retaining tabs 
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46, 48 are used to retain a connector that is inserted into the connector channels 38, 40 as 

described below. 

[0026] 	As seen in FIGS. 1A and 1B, a connector 50 is used to connect the valve body 14 

to the conduit tracks 30, 32. 	The connector 50 may formed from a rigid piece of material 

(e.g., polymer, plastic-based, or even metal) that is used to connect the valve 12 to the 

adjacent conduit tracks 30, 32. As seen in FIG. 1A and 1B, the connector 50 includes a base 

52 with a pair of retaining members 54 that extend along a length of the connector 50. The 

pair of retaining members 54 may include angled walls or edges as seen in FIG. IA. The 

retaining members 54 may be continuous along the length of the connector 50 or they may be 

interrupted. The retaining members 54 in FIGS. 1A and 1B have a corresponding tab 56 

along their length that engages with the corresponding tabs 46, 48 in the connector channels 

38, 40. In this regard, the connector 50 is secured securely to the connector channels 38, 40 

and the valve body 14. The valve body 14 includes a mounting channel 15 that is located in 

in the valve body 14 and configured to mate with the retaining members 54 and tab 56 of the 

connector 50. The mounting channel 15 as illustrated in FIGS. 1A and 1B is a notched 

channel located in one of the two halves 14a, 14b of the valve body 14 that has notched 

surfaces that engage with the retaining members 54 and tab 56. The connector 50 can be 

inserted laterally into the connector channels 38, 40 and the mounting channel 15. 

Alternatively, in some embodiments, the connector 50 may be pressed directly into the 

connector channels 38, 40 and mounting channel 15 whereby the retaining members 54 flex 

and then lock into place (e.g., the connector 50 snaps into place after being pressed into the 

mounting channel 15 and connector channels 38, 40). 

[0027] 	FIGS. 2A and 2B illustrate the embodiment of FIGS. 1A and 1B with the flexible 

conduit 60 shown inserted into the conduit channels 34, 36. The flexible conduit 60 is thus 

clipped or otherwise secured into place. The flexible conduit 60 may be removed from the 

conduit channels 34, 36 by first opening the valve body 14 using by unlocking the fastener 

19. The flexible conduit 60 can then be pulled out of the conduit channels 34, 36 either 

laterally along the length of the channels 34, 36 or transversely by applying enough force to 

forcibly remove the flexible conduit 60 from the clipping structure of the conduit channels 

34, 36. Also note that as best seen in FIG. 2A, in this embodiment the length of the 

connector 50 is such that it traverses the valve body 14 as well as the conduit tracks 30, 32. 

The length of the connector 50 may vary. In an alternative embodiment, multiple connectors 

50 can be used to connect the conduit tracks to the valve body 14. For example, a first 

connector 50 that is secured to the conduit track 30 could partially extend into the mounting 
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channel 15 while a second connector 50 that is secured to the other conduit track 32 could 

partially extend into the mounting channel 15. 

[0028] 	FIGS. 3A and 3B illustrate another embodiment of a system 10 that uses a valve 

assembly 70 that holds multiple valves 74 secured to the valve assembly 70 using clamps 78. 

The valve assembly 70 is similar to the prior embodiment in that it includes a valve body 

having a first half 70a and a second half 70b that are connected via a hinge 72 or multiple 

hinges 72. The internal surfaces of the valve assembly 70 define a passageway that holds the 

flexible conduit 60. In this embodiment, the flexible conduit 60 includes several branches 

along with a main line. The passages within the first and second halves 70a, 70b thus 

correspond to this branched configuration and encapsulate the flexible conduit 60. 	The valve 

assembly 70 is secured in the closed state using multiple fasteners 80 like the fasteners 19 

described in the prior embodiment. 

[0029] 	In this embodiment, there are three valves 74 that are secured to the valve 

assembly 70. Each valve 74 has its own actuator 76 and operates a pinching element (not 

shown) that works as described with respect to the embodiment of FIGS. 1A, 1B to pinch the 

flexible conduit 60. In this embodiment, the valves 76 are located so that fluid can be 

selectively switched into the various branch channels depending on which valves are opened 

or closed. As seen in FIGS. 3A and 3B, there are five (5) conduit tracks 84, 86, 88, 90, 92 

that are connected to the valve assembly 70 and contain the flexible conduit 60 within 

respective conduit channels (as described previously). In this embodiment, there are separate 

connectors 94 that connect the various conduit tracks 84, 86, 88, 90, 92 to the valve assembly 

70. Alternatively, there could be fewer connectors if one or more connectors are lengthened 

and inserted into multiple conduit tracks 84, 86, 88, 90, 92. The connectors 94 may formed 

as described above in the prior embodiments and may interface with the valve assembly 70 

and the conduit tracks 84, 86, 88, 90, 92 as explained previously. Alternatively, the valve 

assembly 70 may have connectors 94 that are permanently formed in the valve assembly 70 

and interface with the conduit tracks 84, 86, 88, 90, 92. For example, the connector 94 may 

include a "male" extension or connector that interfaces with corresponding "female" channels 

or slots formed in the conduit tracks 84, 86, 88, 90, 92 (e.g., connector channel 38, 40 of 

FIGS. 1A and 1B). In still another alternative construction, the conduit tracks 84, 86, 88, 90, 

92 may have a male extension or connector 94 that is fixed to the respective track and 

interfaces with a female slot or channel (e.g., mounting channel 15 of FIGS. 1A and 1B) 

formed in the valve assembly 70. These alternative designs of the connectors 94 may also be 

used with the embodiments described in FIGS. 1A, 1B, 2A, and 2B. While three (3) valves 
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76 are illustrated, there could be additional or fewer valves 76 and the invention is not limited 

by the number of valves 76. 

[0030] 	FIGS. 4A-4C illustrate another embodiment of a system 10 that has a valve 

assembly 70 that includes multiple valves 74 positioned thereon. In this embodiment, there 

are six (6) valves 74 that are disposed on or otherwise connected to the valve assembly 70. 

Each valve 74 has its own actuator 76 and operates a pinching element (not shown) that 

works as described with respect to the embodiment of FIGS. 1A, 1B to pinch the flexible 

conduit 60 that is positioned between two halves 70a, 70b of the valve assembly 70 that are 

connected via hinge 72. Fasteners 80 (e.g., latches with knobs as described previously) may 

be used to secure the two halves 70a, 70b of the valve assembly 70 together. In addition, 

optional clamps 78 may be used to secure the valves 74 to the valve assembly 70 as 

illustrated. Alternatively, the valves 76 may be directly incorporated into the valve assembly 

70. In this embodiment, the valves 76 are located so that fluid can be selectively switched 

into the various branch channels depending on which valves are opened or closed. As best 

seen in FIG. 4A, there are apertures 77 located in valve assembly half 70a that allow passage 

of the pinching element (e.g., pinching element 24 of FIG. 1C) so that the flexible conduit 60 

can be pinched (closed) or un-pinched (open). Two such apertures 77 are located in the main 

passageway 18a while four apertures 77 are located in branch passageways 18b. 

[0031] 	As seen in FIGS. 4A-4C, there are six (6) conduit tracks 84, 86, 88, 90, 92, 93 that 

are connected to the valve assembly 70 and contain the flexible conduit 60 within respective 

conduit channels (as described previously, for example, in FIGS. 1A, 1B, 2A, 2B). In this 

embodiment, there are six (6) separate connectors 94 (as described previously, for example, 

in FIGS. 1A, 1B, 2A, 2B) that connect the various conduit tracks 84, 86, 88, 90, 92, 93 to the 

valve assembly 70. As best seen in FIGS. 4B and 4C, mounting channels 15 are located in 

the valve assembly half 70b. The mounting channels 15 are formed as a notched channel that 

has notched surfaces that engage with corresponding surfaces and tabs of the connectors 94 

(described previously). The connectors 94 connect the respective conduit tracks 84, 86, 88, 

90, 92, 93 to the valve assembly 70 via the mounting channels 15. Note that in one 

alternative embodiment, a single long connector 94 could be used that connects both conduit 

tracks 84 and 93. 

[0032] 	In another alternative embodiment, the connectors 94 could be omitted from the 

interface between the valve assembly 70 and the conduit tracks 84, 86, 88, 90, 92, 93. For 

example, the valve assembly 70 could have "connectors" integrated in the valve assembly 70. 

These, for example, could include "male" extensions that are formed integrally into the valve 
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assembly 70 and insert into the connector channels of the conduit tracks 84, 86, 88, 90, 92, 

93. In yet another alternative, the conduit tracks 84, 86, 88, 90, 92, 93 that interface with the 

valve assembly 70 could have "male" ends that integrate with the mounting channels 15. 

These alternative embodiments would eliminate the need to have connectors 94 at the 

interface between the conduit tracks 84, 86, 88, 90, 92, 93 and the valve assembly 70. Note 

that these alternative designs may also apply to the embodiments of FIGS. 1A, 1B, 2A, and 

2B. 

[0033] 	FIGS. 5A and 5B illustrate the modular nature of the system 10 that is described 

herein. Various components can be mixed and matched in various combinations and setups 

to achieve the desired of spatial arrangement of components. In the very basic example of 

FIGS. 5A and 5B a single valve 100 is illustrated along with two straight conduit tracks 102, 

104 and a curved segment of conduit track 106. Two connectors 108, 110 are also illustrated. 

To achieve the final configuration of FIG. 5B, the two straight conduit tracks 102, 104 are 

connected to one another using the connector 108. The other connector 110 connects to one 

end of the straight conduit track (e.g., conduit track 104) and extends through the valve 100 

(e.g. using a mount channel 15 of the type illustrated in FIG. 1A) and connects with the 

curved segment of conduit track 106. Of course, this example just illustrates a very small 

portion of the overall hierarchy of the system. Once can imaging that a full manufacturing 

process will have many different components that are connected together. Thus, many 

conduit tracks of a variety of different sizes, shapes, and geometries can be employed. 

Further, while the embodiments described herein have utilized a valve or multiple valves 

positioned between different conduit tracks there could be other components that are 

connected to conduit tracks. This includes, for example, pumps, sensors, filters, 

chromatography columns, reaction volumes (e.g., reactor), reservoirs, manifolds, and the like. 

[0034] 	The conduit tracks with the flexible conduit 60 contained therein may be optionally 

mounted on a support or scaffold to further aid in spatially arranging components. 	The 

support of scaffold may be secured to the ground, ceiling (e.g., hung), or on the walls of a 

manufacturing facility. The scaffolding or support could also be located on a moveable cart 

or the like for other applications. The conduit tracks could be mounted using a variety of 

different fasteners such as zip ties, clips, screws, or even adhesives. FIG. 6 illustrates an 

embodiment where multiple conduit tracks 120 are connected to one another as well as 

different process components 122. Illustrated process components 122 include a pump 122a, 

valve 122b, sensor 122c, and column 122d, although other process components may be 

included. A flexible conduit or tubing 60 is illustrated being mounted in the conduit tracks 

11 



WO 2017/048831 
	

PCT/US2016/051714 

120 and passing through the various process components 122. In this embodiment, a scaffold 

or support 130 is also illustrated that can be used to mount the conduit tracks 120 and/or the 

process components 122. 

[0035] 	As seen in the embodiments described herein, the various conduit tracks are seen 

as being located adjacent to the valve body or valve assembly. Note that these adjacent 

conduit tracks need not necessarily abut with the valve body or valve assembly. There may 

be a gap between an adjacent conduit track and the valve body/valve assembly. Of course, in 

other embodiments, the conduit tracks may physically abut with the valve body/valve 

assembly. Moreover, while the valve body/valve assembly has been described as interfacing 

with a connector, in some alternative embodiments, the valve body/valve assembly may be 

secured directly to the conduit track without the need for a separate connector. In addition, in 

the illustrated embodiments, a clamp 22, 78 is shown connecting the various valves 12, 74 

and actuators 20, 76 to the valve body 14 or valve assembly 70. In some alternative 

embodiments, there are not clamps and the valves 12, 74 with associated actuators 20, 76 are 

directly secured to the valve body 14 or valve assembly 70. 

[0036] 	Applicant has thus described a flexible conduit management system that can be 

used to organize and layout flexible conduit that is used as part of a liquid-based 

manufacturing process. The conduit tracks are used to secure the flexible conduit in a fixed 

location and desired shape. Each conduit track includes a conduit channel for holding the 

flexible conduit. The flexible conduit can easily be loaded into and out of the conduit 

channel. For example, for aspetic or sterile applications, the flexible conduit can quickly be 

replaced with another flexible conduit while using the same conduit tracks. The conduit 

tracks include on an opposing side a connector channel that has walls or the like to define a 

slot that receives a rigid or semi-rigid connector. The connector enables the conduit tracks to 

be connected to other conduit tracks or other process components such as valves, pumps, 

filters, columns, reservoirs, sensors, and the like. For example, the process component may 

have a mounting channel or other slot that receives the connector so that a conduit channel 

can be secured relative to the process component. The connector acts as a tongue that is 

inserted into a slot or channel on a conduit track or other process component. Various 

lengths of flexible conduits can be used. For example, multiple segments of flexible conduit 

may be connected to one another using standard connectors such as clamps can be used. 

Alternatively, a long length of flexible conduit that traverses many conduit tracks and process 

components can be used. 
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[0037] 	In the embodiments described herein the connectors may be separate in which case 

they are inserted into the various connector channels on the conduit tracks or mounting 

channels on process components. Alternatively, the connector may be fixed to a conduit 

track or process component and inserted into the connector channel or mounting channel of 

an adjacent component. It should be understood that while various embodiments are 

described herein various feature of one embodiment may be combined or used with another 

embodiment. That is to say, features of one embodiment may be substituted or used in 

another embodiment. While embodiments of the present invention have been shown and 

described, various modifications may be made without departing from the scope of the 

present invention. The invention, therefore, should not be limited, except to the following 

claims, and their equivalents. 

13 



14 
 

CLAIMS  

 

1. A method of managing flexible conduit or tubing used in a pharmaceutical, bioprocess, or 

food/dairy applications, the method comprising: 

inserting a first end of a connector into a connector channel of a first conduit track; 

inserting a second end of the connector into a connector channel of a second conduit 

track; and 

coupling the connector to a valve body or valve assembly to couple the first conduit track 

and the second conduit track to the valve body or valve assembly. 

 

2.  The method of claim 1, further comprising inserting a segment of a flexible conduit or 

tubing into a conduit channel in at least one of the first conduit track or the second conduit track. 

 

3. The method of claim 2, further comprising coupling the connector with a mounting 

channel in the valve body or the valve assembly to couple the connector and the first and second 

conduit tracks to the valve body or valve assembly. 

 

4. The method of claim 1, wherein the connector is matingly coupled with a structure on the 

valve body or valve assembly. 

 

5. The method of claim 1, further comprising coupling the first conduit track and the second 

conduit track to a valve assembly comprising a plurality of valves. 

 

6. The method of claim 5, further comprising coupling a third conduit track to the valve 

body or valve assembly transverse to the first conduit track and the second conduit track. 

 

7. The method of claim 5, further comprising coupling a fourth conduit track to the valve 

body or valve assembly. 

 

8. The method of claim 7, further comprising coupling the fourth conduit track parallel to 

the third conduit track and transverse to the first conduit track and the second conduit track. 
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9. A method of managing the layout and/or physical location of components used in 

pharmaceutical, bioprocess, or food/dairy applications using a plurality of conduit tracks, each 

conduit track having a first side with an open conduit channel extending therealong and 

dimensioned to receive a segment of flexible conduit or tubing therein, and a second side with a 

connector channel extending therealong, the method comprising: 

engaging a first free end of a first connector with a connector channel of a first conduit 

track; 

engaging a second free end of the first connector with one of a connector channel of a 

second conduit track or a mating structure on a component used in pharmaceutical, bioprocess, 

or food/dairy applications; and 

engaging a segment of flexible conduit or tubing with the conduit channel of the first 

connector conduit track and with (a) the one of a second conduit track via a conduit channel 

thereof, or (b) a component used in pharmaceutical, bioprocess, or food/dairy applications. 

 

10. The method of claim 9, wherein the plurality of conduit tracks include conduit tracks of a 

variety of different sizes, shapes, and geometries, the method further comprising engaging 

flexible conduit or tubing in the conduit channel of more than one conduit track to achieve the 

desired spatial arrangement of components. 

 

11. The method of claim 9, further comprising engaging a connector between each of 

adjacent conduit tracks of the plurality of conduit tracks. 

 

12. The method of claim 11, further comprising coupling the connector with a mounting 

channel in a valve body or a valve assembly to couple the connector and the first and second 

conduit tracks to the valve body or valve assembly. 

 

13. The method of claim 12, wherein the connector is matingly coupled with a structure on a 

valve body or valve assembly. 
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14. The method of claim 9, further comprising coupling the first conduit track and the second 

conduit track to a valve assembly comprising a plurality of valves. 

 

15. The method of claim 14, further comprising coupling a third conduit track to the valve 

body or valve assembly transverse to the first conduit track and the second conduit track. 

 

16. The method of claim 15, further comprising coupling a fourth conduit track to the valve 

body or valve assembly. 

 

17. The method of claim 16, further comprising coupling the fourth conduit track parallel to 

the third conduit track and transverse to the first conduit track and the second conduit track. 

 

18. A system for managing flexible conduit or tubing used in pharmaceutical, bioprocess, or 

food/dairy applications, the system comprising: 

a plurality of conduit tracks, each conduit track having a first side with an open conduit 

channel extending along the length of the conduit track and dimensioned to receive a segment of 

flexible conduit or tubing therein, and a second side with a connector channel extending along 

the length of the conduit track; and 

at least one connector having a first free end and a second free end opposite the first free 

end; 

wherein the first free end of the at least one connector is configured to fit within a 

connector channel of one of the plurality of conduit tracks with the second free end of the at least 

one connector extending outside the connector channel of the one of the plurality of conduit 

tracks; and 

wherein the second free end of the at least one connector is configured to fit within a 

connector channel of another of the plurality of conduit tracks or to be coupled with a process 

component. 

  

19.  The system of claim 18, wherein only a portion of the at least one connector extends into 

the one of the plurality of conduit tracks. 
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20. The system of claim 18, wherein the conduit channel extends the full length of the 

conduit track. 

 

21.  The system of claim 18, wherein the second free end of the at least one connector is 

configured to matingly engage with a valve body or valve assembly. 

 

22. The system of claim 18, wherein the second free end of the at least one connector is 

integrated with a valve body or valve assembly. 

 

23. The system of claim 18, wherein the process component is selected from the group 

consisting of: a pump, a reservoir, a valve, a valve body, a sensor, a filter, or a column. 

 

24. The system of claim 18, wherein at least one of the plurality of conduit tracks is curved to 

curve a segment of flexible conduit or tubing therein, 

 

25. The system of claim 18, further comprising a plurality of segments of flexible conduit or 

tubing configured for insertion into a conduit channel of the plurality of conduit tracks. 


