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(57) Abstract: Systems, method, and devices are disclosed that involve reconfiguring lumens or unblocking lumens relative to a 
blockage to maintain flow of reduced pressure to a subcutaneous tissue site. In one instance, a multi-lumen applicator includes an 

e applicator body having a distal end and a proximal end and formed with a plurality of apertures for receiving fluid from the tissue 
N site and for delivering reduced pressure, a first lumen fluidly coupled to the plurality of apertures, a first activation member having at 

least a closed position and a open position, and a second lumen fluidly coupled to the plurality of apertures but for the first activa 
tion member being in closed position. The configuration is such that when the first activation member is moved to the open position, 
the second lumen is fluidly coupled to the plurality of apertures. Other systems, methods, and devices are disclosed.
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SYSTEMS AND METHODS FOR SUBCUTANEOUS ADMINISTRATION OF 

REDUCED PRESSURE EMPLOYING RECONFIGURABLE LUMENS 

RELATED APPLICATION 

[0001] The present invention claims the benefit, under 35 USC § 119(e), of the filing of U.S.  

Provisional Patent Application serial number 61/414,711, entitled "Systems and Methods for 

Subcutaneous Administration of Reduced Pressure Employing Reconfigurable Lumens," filed 

17 November 2010, which is incorporated herein by reference for all purposes.  

FIELD 

[0002] The present disclosure relates generally to medical treatment systems and, more 

particularly, but not by way of limitation, to systems, methods, and devices for the 

subcutaneous administration of reduced pressure that include reconfigurable lumens.  

BACKGROUND 

[0003] Clinical studies and practice have shown that providing a reduced pressure in 

proximity to a tissue site augments and accelerates the growth of new tissue at the tissue site.  

The applications of this phenomenon are numerous, but application of reduced pressure has 

been particularly successful in treating wounds. This treatment (frequently referred to in the 

medical community as "negative pressure wound therapy," "reduced pressure therapy," or 

"vacuum therapy") provides a number of benefits, which may include faster healing and 

increased formulation of granulation tissue. Typically, when applied to open wounds, reduced 

pressure is applied to tissue through a porous pad or other manifold device. The porous pad 

contains cells or pores that are capable of distributing reduced pressure to the tissue and 

channeling fluids that are drawn from the tissue. When applied subcutaneously, often the 

reduced pressure is delivered through a manifold that includes channels and openings in a 

reduced-pressure delivery apparatus.  

[0003A] Any discussion of the prior art throughout the specification should in no way be 

considered as an admission that such prior art is widely known or forms part of common 

general knowledge in the field.  

[0003B] Unless the context clearly requires otherwise, throughout the description and the 

claims, the words "comprise", "comprising", and the like are to be construed in an inclusive
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sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of 

"including, but not limited to".  

SUMMARY 

[0004] According to one aspect of the invention, there is provided a system for providing 

reduced pressure to a subcutaneous tissue site and removing fluids from the subcutaneous 

tissue site, the system comprising: a multi-lumen applicator for distributing reduced pressure at 

the subcutaneous tissue site; a reduced-pressure source fluidly coupled to the multi-lumen 

applicator; a purging unit fluidly coupled to the multi-lumen applicator; and wherein the multi

lumen applicator comprises: an applicator body formed with a plurality of apertures, a first 

lumen initially fluidly configured to receive fluids from the tissue site through the plurality of 

apertures, a second lumen initially configured to provide a purging fluid to the first lumen, and 

a first frangible member disposed between the first lumen and second lumen, wherein the first 

frangible member is configured to rupture when exposed to a pressure differential greater than 

a first threshold pressure differential whereby at least a portion of the second lumen and a 

portion of the first lumen become fluidly coupled.  

[0005] According to another aspect of the invention, there is provided a system for providing 

reduced pressure to a subcutaneous tissue site, the system comprising: a multi-lumen 

applicator for distributing reduced pressure at the subcutaneous tissue site; a reduced

pressure source fluidly coupled to the multi-lumen applicator; a purging unit fluidly coupled to 

the multi-lumen applicator; and wherein the multi-lumen applicator comprises: an applicator 

body formed with a plurality of apertures, a first lumen initially fluidly configured to receive 

fluids from the tissue site through the plurality of apertures, a second lumen initially configured 

to provide a purging fluid to the first lumen, and a first activation member disposed between 

the first lumen and second lumen, wherein the first activation member is configured to fluidly 

couple, when activated, at least a portion of the second lumen and a portion of the first lumen 

whereby at least a portion of the second lumen transports the fluids from the tissue site over at 

least a portion of the second lumen, and wherein the first activation member comprises a 

frangible member.  

[0006] According to another aspect of the invention, there is provided a method for 

providing reduced pressure to a subcutaneous tissue site, the method comprising: providing a 

multi-lumen applicator for distributing reduced pressure at the subcutaneous tissue site, the 

multi-lumen applicator defining a flow path; wherein the multi-lumen applicator comprises an 

applicator body formed with a plurality of apertures and at least a first lumen and a second
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lumen, wherein the first and second lumens are fluidly coupled but for at lest one frangible 

member; disposing the multi-lumen applicator proximate to the subcutaneous tissue site; 

removing fluids from the subcutaneous tissue site through the first lumen; rupturing the at least 

one frangible member to reconfigure the flow path of at least a portion the second lumen; and 

removing fluids from the subcutaneous tissue site at least partially through the second lumen 

after rupturing the at least one frangible member.  

[0007] A multi-lumen applicator for delivering reduced pressure to a tissue site and 

receiving fluids, the multi-lumen applicator comprising: an applicator body having a distal end 

and a proximal end and formed with a plurality of apertures proximate the distal end for 

receiving fluid from the tissue site and for delivering reduced pressure; a first lumen fluidly 

coupled to the plurality of apertures; an activation member having at least a closed position 

and an open position, the activation member comprising a frangible member configured to 

rupture when activated; and a second lumen fluidly coupled to the plurality of apertures when 

the activation member is in the open position but not when the first activation member is in the 

closed position, whereby when the activation member is moved to the open position, the 

second lumen is fluidly coupled to the plurality of apertures.  

[0008] According to another aspect of the invention, there is provided a method for 

providing reduced pressure to a subcutaneous tissue site, the method comprising: providing a 

multi-lumen applicator for distributing reduced pressure at the subcutaneous tissue site; 

wherein the multi-lumen applicator comprises: an applicator body formed with a plurality of 

apertures, a purge lumen, and a first lumen fluidly coupled to the plurality of apertures and to 

the purge lumen, an activation member operable to move from a closed position to an open 

position when activated, wherein the activation member comprises a frangible member, and a 

second lumen formed in the applicator body and fluidly coupled to the purge lumen when the 

activation member is in the open position; disposing the multi-lumen applicator proximate to 

the subcutaneous tissue site; removing fluids from the subcutaneous tissue site through the 

first lumen; activating the activation member of the multi-lumen applicator such that the second 

lumen is fluidly coupled to the purge lumen; and removing fluids from the subcutaneous tissue 

site at least partially through the second lumen after activating the activation member.  

[0009] According to another aspect of the invention, there is provided a multi-lumen 

applicator for delivering reduced pressure to a tissue site and receiving fluids, the multi-lumen 

applicator comprising: an applicator body having a distal end and a proximal end and formed 

with a first plurality of apertures proximate to the distal end for receiving fluid and a second
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plurality of apertures proximate the distal end for receiving fluid from the tissue site and for 

delivering reduced pressure; a first lumen fluidly coupled to the first plurality of apertures; a 

second lumen fluid coupled to the second plurality of apertures; and a first plurality of 

activation members coupled to the second plurality of apertures, wherein the first plurality of 

activation members is operable to move from a closed position to an open position when 

activated to allow flow, and wherein the plurality of activation members comprise a plurality of 

frangible members.  

[0010] According to another illustrative embodiment, a multi-lumen applicator for delivering 

reduced pressure to a subcutaneous tissue site includes an applicator body having a proximal 

end and a distal end and formed with plurality of apertures for distributing reduced pressure, a 

first lumen fluidly coupled to the plurality of apertures, a second lumen fluidly coupled to the 

plurality of apertures, and a removal filament member disposed within the second lumen and 

operable to be removed when fluid flow in the second lumen is desired.  

[0011] According to another illustrative embodiment, a system for delivering reduced 

pressure to a subcutaneous tissue site includes a connector and a multi-lumen applicator. The 

multi-lumen applicator includes an applicator body having a proximal end and a distal end and 

formed with plurality of apertures for distributing reduced pressure, a first lumen fluidly coupled 

to at least a portion of the plurality of apertures and to the connector, and a second lumen 

fluidly coupled to at least a portion of the plurality of apertures and to the connector. The 

system further includes a reduced-pressure source fluidly coupled to the connector, a purge 

unit fluidly coupled to the connector, and a controller coupled to the connector. The controller 

is operable to initially couple the first lumen to the reduced-pressure source to provide reduced 

pressure thereby to at least a portion of the plurality of apertures, initially fluidly couple the 

second lumen to the purge unit, and when the first lumen becomes occluded, couple the first 

lumen to the purge unit and the second lumen to the reduced-pressure source.  

[0012] According to another illustrative embodiment, a method for delivering reduced 

pressure to a subcutaneous tissue site includes providing a multi-lumen applicator for 

distributing reduced pressure at the subcutaneous tissue site. The multi-lumen applicator 

includes an applicator body formed with a plurality of apertures, a first lumen fluidly coupled to 

at least a portion of the plurality of apertures, and a second lumen fluidly coupled to at least a 

portion of the plurality of apertures. The method further includes coupling the first lumen to a 

reduced-pressure source, coupling the second lumen to a purge unit, disposing the multilumen 

applicator proximate to the subcutaneous tissue site, removing fluids from the subcutaneous
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tissue site through the first lumen, and when the first lumen becomes substantially blocked, 

coupling the second lumen to the reduced-pressure source and the first lumen to the purge 

unit.  

[0013] According to another illustrative embodiment, a system for delivering reduced 

pressure to a subcutaneous tissue site includes a multi-lumen applicator comprising. The 

multi-lumen applicator includes an applicator body having a proximal end and a distal end and 

formed with plurality of apertures for distributing reduced pressure, a first lumen fluidly coupled 

to at least a portion of the plurality of apertures, and a second lumen fluidly coupled to at least 

a portion of the plurality of apertures. The system further includes a reduced-pressure source 

fluidly coupled to the first lumen, and a blockage-removal device initially disposed within the 

first lumen. The blockage-removal device is operable to remove a blockage from within the first 

lumen when the blockage-removal device is activated.  

[0013A] According to another aspect of the invention, there is provided a multi-lumen 

applicator for delivering reduced pressure to a tissue site and receiving fluids, the multi-lumen 

applicator comprising: an applicator body having a distal end and a proximal end and formed 

with a plurality of apertures for receiving fluid from the tissue site and for delivering reduced 

pressure; a first lumen fluidly coupled to the plurality of apertures; and a second lumen fluidly 

coupled to the first lumen via a first coupling aperture, the first coupling aperture comprising a 

first activation member having at least a first configuration and a second configuration, wherein 

the first coupling aperture is closed when the first activation member is in the first configuration 

and is open when the first activation member is in the second configuration, and wherein the 

first activation member comprises a frangible member.  

[0013B] According to another aspect of the invention, there is provided a multi-lumen 

applicator for delivering reduced pressure to a tissue site and receiving fluids, the multi-lumen 

applicator comprising: an applicator body having a distal end and a proximal end and formed 

with a plurality of apertures for receiving fluid from the tissue site and for delivering reduced 

pressure; a first lumen fluidly coupled to the plurality of apertures; and a second lumen fluidly 

coupled to the first lumen via a first coupling aperture, the first coupling aperture comprising a 

first activation member having at least a first configuration and a second configuration, wherein 

the first coupling aperture is closed when the first activation member is in the first configuration 

and is open when the first activation member is in the second configuration, and wherein the 

first activation member comprises a frangible member.
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[0014] Other aspects, features and advantages of the illustrative embodiments will become 

apparent with reference to the drawings and detailed description that follow.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIGURE 1 is a schematic diagram, with a portion shown in cross section, of an 

illustrative embodiment of a system for providing reduced pressure to a subcutaneous tissue 

site and for removing fluids from the subcutaneous tissue site; 

[0016] FIGURE 2 is a schematic, perspective view of an illustrative embodiment of a multi

lumen applicator; 

[0017] FIGURE 3 is a longitudinal cross section of the multi-lumen applicator of FIGURE 2 

showing a distal end; 

[0018] FIGURE 4 is a lateral cross section of the multi-lumen applicator of FIGURE 2 taken 

along line 4-4; 

[0019] FIGURES 5A-5C are schematic cross sections of an illustrative embodiment of a 

multi-lumen applicator that includes a first activation member shown in different states; 

[0020] FIGURE 6 is a schematic longitudinal cross section of two lumens that may be 

included in an illustrative embodiment of a multi-lumen applicator; 

[0021] FIGURE 7 is a schematic, plan view of an illustrative embodiment of a multilumen 

applicator for use as part of a system for providing reduced pressure to subcutaneous tissue 

site and for removing fluids from the subcutaneous tissue site; 

[0022] FIGURE 8 is a schematic lateral cross section taken along line 8-8 of the multilumen 

applicator of FIGURE 7; 

[0023] FIGURE 9 is a schematic, lateral cross section taken along line 9-9 in FIGURE 7 of 

the illustrative, non-limiting multi-lumen applicator; 

[0024] FIGURE 10 is a schematic, perspective view (with a portion shown in cross section) 

of another illustrative embodiment of a multi-lumen applicator for distributing reduced pressure
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that may be used as an aspect of a system for providing reduced pressure to a subcutaneous 

tissue site and for removing fluids from the subcutaneous tissue site; 

[0025] FIGURE 11 is a schematic diagram, with a portion shown in perspective view, of an 

illustrative embodiment of a system for delivering reduced pressure to a subcutaneous tissue 

site; 

[0026] FIGURE 12 is a schematic, lateral cross section of the multi-lumen applicator of 

FIGURE 11 taken along line 12-12; 

[0027] FIGURE 13 is a longitudinal cross section taken in part along line 13-13 of the multi

lumen applicator of FIGURE 11; 

[0028] FIGURE 14 is a schematic diagram showing an illustrative embodiment of a process 

for a controller used as part of a system for delivering reduced pressure to a subcutaneous 

tissue site; 

[0029] FIGURE 15 is a schematic, longitudinal cross section of a distal portion of an 

illustrative embodiment of a multi-lumen applicator shown with a wire cleaning element; 

[0030] FIGURE 16 is a schematic, longitudinal cross section of a distal portion of an 

illustrative embodiment of a multi-lumen applicator shown with a elongated brush; 

[0031] FIGURE 17 is a schematic, longitudinal cross section of a distal portion of an 

illustrative embodiment of a multi- lumen applicator shown with a removable water jet; 

[0032] FIGURE 18 is a schematic, longitudinal cross section of a distal portion of an 

illustrative embodiment of a multi-lumen applicator shown with a purging implement; and 

[0033] FIGURE 19 is a schematic, longitudinal cross section of a distal portion of an 

illustrative embodiment of a multi-lumen applicator shown with a cytology brush.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

[00341 In the following detailed description of the illustrative, non-limiting 

embodiments, reference is made to the accompanying drawings that form a part hereof. These 

embodiments are described in sufficient detail to enable those skilled in the art to practice the 

5 invention, and it is understood that other embodiments may be utilized and that logical 

structural, mechanical, electrical, and chemical changes may be made without departing from 

the spirit or scope of the invention. To avoid detail not necessary to enable those skilled in the 

art to practice the embodiments described herein, the description may omit certain information 

known to those skilled in the art. The following detailed description is, therefore, not to be 

10 taken in a limiting sense, and the scope of the illustrative embodiments are defined only by the 

appended claims.  

[00351 Providing reduced pressure to a subcutaneous tissue site may assist with 

removing fluids, e.g., ascites or exudates, or enhance tissue growth as an aspect of reduced 

pressure therapy. As used throughout this document, "or" does not require mutual exclusivity.  

15 In applying reduced pressure to a subcutaneous tissue site often a multi-lumen applicator is 

used. At times, blockage of lumens may occur and pose a problem to the ongoing treatment.  

According to an illustrative embodiment, the lumens may be reconfigured relative to the 

blockage in order to restore flow of reduced pressure to the subcutaneous tissue site or to 

remove the blockage. In other illustrative embodiments, the blockage may be removed using a 

20 blockage-removal device.  

[00361 Referring now to the drawings and initially to FIGURE 1, an illustrative 

embodiment of a system 100 for providing reduced pressure to a subcutaneous tissue site 102 

is presented. The subcutaneous tissue site 102 may be, for example, a defect 104 in or on a 

bone 106 (e.g., a fractured bone). The subcutaneous tissue site 102 may be any site that may 

25 benefit from treatment with reduced pressure to remove fluids or as an aspect of reduced 

pressure therapy. The subcutaneous tissue site 102 may be the bodily tissue of any human, 

animal, or other organism, including bone tissue, adipose tissue, muscle tissue, vascular tissue, 

connective tissue, cartilage, tendons, ligaments, or any other tissue.  

[00371 The system 100 includes a multi-lumen applicator 108 that is inserted into the 

30 patient 110 and placed proximate to the subcutaneous tissue site 102. In the illustrative non

limiting embodiment, the multi-lumen applicator 108 is shown having been inserted through 

7
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epidermis 112, dermis 114, and into subcutaneous tissue 116. The multi-lumen applicator 108 

is positioned proximate to the subcutaneous tissue site 102.  

[00381 The multi-lumen applicator 108 is fluidly coupled to a reduced-pressure 

delivery conduit 118, which may be a multi-lumen conduit that has lumens coordinated and 

5 fluidly coupled to the multiple lumens of the multi-lumen applicator 108. The reduced

pressure delivery conduit 118 may be fluidly coupled to a connector 120 that may facilitate 

connecting multiple lumens to the multiple lumens of the reduced-pressure delivery conduit 

118.  

[00391 A reduced-pressure source 122 is fluidly coupled by a conduit 124 to the 

10 connector 120 to provide reduced pressure thereto. The reduced-pressure source 122 may 

include a reduced-pressure supply portion 126 and a fluid reservoir 128. The reduced-pressure 

supply portion 126 may be a vacuum pump, wall suction, or any other source of reduced 

pressure. The fluid reservoir 128 may provide a place to receive and retain fluids delivered 

from the patient 110.  

15 [00401 Reduced pressure is typically a pressure less than the ambient pressure at a 

tissue site that is being subjected to treatment. In most cases, this reduced pressure will be less 

than the atmospheric pressure at which the patient is located. Alternatively, the reduced 

pressure may be less than a hydrostatic pressure at the tissue site. Unless otherwise indicated, 

quantitative values of pressure stated herein are gauge pressures. The reduced pressure 

20 delivered may be constant or varied (patterned or random) and may be delivered continuously 

or intermittently. Although the terms "vacuum" and "negative pressure" may be used to 

describe the pressure applied to the tissue site, the actual pressure applied to the tissue site may 

be more than the pressure normally associated with a complete vacuum. Consistent with the 

use herein, an increase in reduced pressure or vacuum pressure typically refers to a relative 

25 reduction in absolute pressure. For example, going from -50 mm Hg to -100 mm Hg may be 

referred to as an increase in reduced pressure, but on an absolute pressure scale it is a decrease 

in pressure.  

[00411 A purging unit 130 may be fluidly coupled by a conduit 132 to the connector 

120. The purging unit 130 may provide atmospheric air or another purging gas or pressurized 

30 gas to the multi-lumen applicator 108 in order to avoid or remove blockages therein. The 

purge gas provided by the purging unit 130 may be at an elevated pressure with respect to 

atmosphere or relative to the operational pressure of the system 100.  

8
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[00421 A liquid source 134 may be fluidly coupled by a conduit 136 to the connector 

120. The liquid source 134 may be used to provide a liquid purge to the multi-lumen 

applicator 108 or may be used to provide a treatment liquid, or therapeutic liquid, to the multi

lumen applicator 108 and ultimately to the subcutaneous tissue site 102.  

5 [00431 A controller 138 may be coupled by coupling lines 140, 142 and 144 to the 

reduced-pressure source 122, purging unit 130, and liquid source 134, respectively. The 

controller 138 may include a microprocessor, memory, and other components for providing 

control to the reduced-pressure source 122, purging unit 130, and liquid supply 134. The 

controller 138 may also be coupled to the connector 120 to control valves within the connector 

10 120 as shown in the illustrative embodiment of FIGURE 11.  

[00441 Referring now primarily to FIGURES 2-4, an illustrative embodiment of a 

multi-lumen applicator 108 is presented. The multi-lumen applicator 108, or manifold, is 

formed with an applicator body 146, which has a first side 148 and a second, tissue-facing side 

150. The multi-lumen applicator 108 may be formed by injection molding or other 

15 techniques. The multi-lumen applicator 108 may also be extruded into parts and then bonded 

or otherwise coupled to form an integral unit. Alternatively, the multi-lumen applicator 108 

may be extruded and then undergo a secondary controlled melt "tipping" process to form an 

integral unit. The multi-lumen applicator 108 may be made from a flexible or semi-rigid 

material. For example, the multi-lumen applicator 108 may be made from any medical-grade 

20 polymer, such as polyurethane. In one embodiment, the multi-lumen applicator 108 is made 

from a material with a stiffness of approximately 80 Shore A, but other stiffnesses may be 

used. A coating may be added to the multi-lumen applicator 108 to avoid material buildup on 

the multi-lumen applicator 108.  

[00451 A plurality of apertures 152 are formed on the second, tissue-facing side 150 

25 of the applicator body 146 for providing reduced pressure to the subcutaneous tissue site 102.  

While the apertures 152 are shown in a symmetrically spaced pattern, it should be understood 

that the apertures 152 may be formed with any pattern or with a random placement. A 

plurality of manifold surface features 154 may be formed on the second, tissue-facing side 

150. The plurality of manifold surface features 154 may include a plurality of standoffs or 

30 offsets 156. The plurality of offsets 156 may be formed integrally with or coupled to the 

second, tissue-facing side 150 of the applicator body 146. The offsets 156 may be any surface 

feature creating effective flow channels between the second, tissue-facing side 150 and the 

tissue site. The manifold surface features 154 may detach from the applicator body 146 when 

9
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the multi-lumen applicator 108 is percutaneously removed, and the manifold surface features 

154 may be bioresorbable.  

[00461 The plurality of apertures 152 are fluidly coupled to the first lumen 158 that 

is formed in the applicator body 146. The first lumen 158 may be fluidly coupled to the 

5 apertures 152 by a plurality of conduits 160. The first lumen 158 extends the longitudinal 

length of the applicator body 146. The first lumen 158 may initially be used as an evacuation 

lumen to deliver reduced pressure to the plurality of apertures 152 and to receive and transport 

fluids from the subcutaneous tissue site 102.  

[00471 The applicator body 146 is also formed with a second lumen 162 and may 

10 have a third lumen 164 or even more lumens. The second lumen 162 and third lumen 164 also 

extend the longitudinal length of the applicator body 146. The second lumen 162 and third 

lumen 164 may initially be used as purge lumens, or vent lumens. While this illustrative 

embodiment shows two purge lumens, it should be understood that any number of purge 

lumens may be used. Additionally, the second lumen 162 and third lumen 164 are shown 

15 symmetrically spaced about the first lumen 158, and while the symmetric orientation may 

enhance performance, other orientations may be used. Additional lumens, such as a pressure 

sensing lumen (not explicitly shown), may be included within the applicator body 146. The 

purge lumens may also serve as pressure sensing lumens. It should be noted that although a 

slightly elliptical or triangular shape is presented, the cross sectional shape of the applicator 

20 body 146 may be any of those previously mentioned or even irregular or other shapes.  

[00481 On the distal end 166 of the applicator body 146, an end cap 168 is formed 

or coupled. The end cap 168 is formed with a header space 170 that allows the second lumen 

162 and the third lumen 164 (and any additional lumens) to be fluidly coupled to the first 

lumen 158. The end cap 168 is formed integrally to or as part of the applicator body 146 and, 

25 thus, avoids the risk of the end cap 168 becoming dislodged during removal from the patient 

110. At a proximal end 172 (FIG. 2) of the applicator body 146, a connecting element, or 

connector 174, may be coupled to provide easy connection with the reduced-pressure delivery 

conduit 118, which in turn is fluidly coupled to the reduced-pressure source 122 and also to 

the purging unit 130 or liquid source 134.  

30 [00491 Referring now to FIGURES 2-5C, the multi-lumen applicator 108 has 

provisions to reconfigure lumens, e.g., the first lumen 158, second lumen 162, and third lumen 

164, in order to restore flow through the apertures 152. In this illustrative embodiment, a first 

port 176 is formed between the first lumen 158 and the second lumen 162. Port typically 

10
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refers to an open flow path either between two lumens or a lumen and an exterior of the multi

lumen applicator 108. The first port 176 fluidly couples the first lumen 158 and the second 

lumen 162 when a first activation member 178 is in an open, or activated, position. The first 

activation member 178 may be any member that provides a closed position in one state and an 

5 open position in another state that allows flow. For example, the first activation member 180 

may be a first frangible member 180 as shown in FIGURE 3 in the closed position. The term 

"frangible" is used generally to indicate a material that fails, ruptures, tears, or dissolves in a 

predictable manner. The frangible material fails, ruptures, tears, or dissolves in a repeatable 

manner between devices.  

10 [00501 The first frangible member 180 (and other frangible members) may be a 

frangible disc or frangible port cover, which may be a piece of material covering a port that is 

designed to rupture or open at a first threshold pressure differential or to dissolve and thereby 

open after being exposed to a liquid for at least a threshold time. In the embodiment where the 

activation member 178 dissolves in the presence of a liquid (body fluids or a supplied liquid), 

15 the activation member 178 may be formed from a polylactic acid (PLA), polyglycolic acid 

(PGA), polyactic co-glycolic acid (PLGA), hydrogel, or cross-linked or hardened gelatine, or 

other suitable material. In other embodiments, the first activation member 178 may be a valve 

with a remote attachment, e.g., a line, that can be pulled to open the first activation member 

178. In another illustrative embodiment, the first activation member 178 may be a plug in a 

20 port that under pressure is released from the port and is removed.  

[00511 A second port 182 is formed between the first lumen 158 and the third 

lumen 164. The second port 182 fluidly couples the first lumen 158 and the third lumen 164 

when a second activation member 184 is in an open position. The second activation member 

184 may be a second frangible member 186 or other device analogous to those mentioned for 

25 first activation member 180.  

[00521 In operation, the multi-lumen applicator 108 may be inserted surgically or 

using minimally invasive surgery into the patient. Typically, the multi-lumen applicator 108 is 

removed percutaneously after use or in one embodiment may be bio-absorbable and left in 

place to absorb. In one illustrative embodiment in which it is desirable to provide reduced

30 pressure treatment with the multi-lumen applicator 108 for an extended period of time, e.g., 24 

hours, the multi-lumen applicator 108 addresses blocks or the possibility of blocks by 

reconfiguring lumens during use. Thus, after the multi-lumen applicator 108 is inserted, and 

reduced pressure is supplied to the subcutaneous tissue site 102, flow may continue for a first 
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period of time. After this first period of time, which may be a preset time or may be when a 

blockage occurs, the first activation member 178 may be activated to open a flow path that 

reconfigures flow by reconfiguring the lumens 158, 162, or 164. The reconfiguration 

increases the likelihood that the system 100 will continue to operate with flow for the desired 

5 time duration. A number of illustrative, non-limiting examples of how lumens may be 

reconfigured or how blockages may be removed will be presented.  

[00531 Referring now primarily to FIGURES 5A - 5C, an illustrative embodiment of 

a multi-lumen applicator 108 is presented to show how lumens, e.g., lumens 158 and 162, may 

be reconfigured according to one illustrative embodiment. For purposes of illustration, the 

10 multi-lumen applicator 108 is shown with only two lumens: a first lumen 158 and a second 

lumen 162. It should be understood that other lumens or additional lumens may be involved.  

[00541 The multi-lumen applicator 108 in FIGURE 5A shows an initial state in 

which reduced pressure is delivered to the first lumen 158 thereby causing a flow 188 of fluid 

in an ante grade direction. The first lumen 158 in this initial condition serves as an evacuation 

15 lumen. The multi-lumen applicator 108 also includes the second lumen 162 that initially 

serves as a purge lumen providing a purge fluid, such as air, to the first lumen 158 to inhibit 

blocking or eliminate blocking. The purge fluid may be provided on a periodic basis. It 

should be appreciated that the second lumen 162 provides a purging fluid that travels through 

a head space 170 at a distal end 166 to avoid blockages. In this initial state, reduced pressure 

20 is distributed to a plurality of apertures 152 in an applicator body 146. Fluid, e.g., wound 

effluent, is pulled from the tissue site (not shown), e.g., the subcutaneous tissue site 102 in 

FIGURE 1, into the apertures 152 and along the first lumen 158 to a fluid reservoir (not 

shown), e.g., the fluid reservoir 128 in FIGURE 1. Normal operation may involve, for 

example, and not by way of limitation, a reduced pressure in the range of -100 mm Hg (-13.3 

25 kPa) to -200 mm Hg (-26.6 kPa).  

[00551 A first port 176 may be formed as an aspect of a wall 159 between the first 

lumen 158 and second lumen 162. The first port 176 is controlled by a first activation member 

178 that has a closed position as shown in FIGURES 5A-B and an open position as shown in 

FIGURE 5C. The first activation member 178 assumes the open position when activated. The 

30 first activation member 178 may be, for example, a first frangible member 180.  

[00561 Referring now primarily to FIGURE 5B, after sufficient time, a blockage 190 

may result within the first lumen 158. The blockage 190 may inhibit or completely stop flow 

within the first lumen 158 and thereby inhibit or stop flow of fluids from the tissue site 
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through the apertures 152. When a controller or detection device or an operator determines 

that a blockage, e.g., the blockage 190, has occurred, a increased pressure, e.g., -300 mm Hg (

39.9 kPa) or -350 mm Hg (-46.6 kPa) may be applied to activate the first activation member 

178 and in this embodiment to rupture the first frangible member 180. After the first 

5 activation member 178 is activated, the lumens are reconfigured with respect to flow in 

portions and flow may begin to occur as shown in FIGURE 5C. The first activation member 

178 may also be activated by exposure to liquid or by removal of a remote line (not shown) 

that activates a valve or opens the activation member 178.  

[00571 Referring to FIGURES 5A-5C and primarily to FIGURE 5C, the first 

10 activation member 178, which in this embodiment is a first frangible member 180, has been 

activated such that the first port 176 is in an open position. Thus, as reduced pressure is 

applied to the first lumen 158, fluid flows through the aperture 152 from the tissue site, 

traverses the head space 170, and flows through a portion of the second lumen 162, through 

the first port 176 as shown, and then continues through the first lumen 158 where flow may be 

15 received by a fluid reservoir, such as the fluid reservoir 128 in FIGURE 1. Thus, the 

reconfiguring of at least a portion of the first lumen 158 and second lumen 162 allows flow to 

continue notwithstanding the blockage 190.  

[00581 While only one port 176 with a first activation member 178 is shown in 

FIGURES 5A-5C, it should be understood that multiple ports and activation members may be 

20 provided along the length of the multi-lumen applicator 108. For example, as shown in 

FIGURE 6, a first port 176 is covered by a first activation member 178, such as a first 

frangible member 180 and a second port 192 is shown with a second activation member 194.  

The first frangible member 180 is disposed between the first lumen 158 and the second lumen 

162. The first frangible member 180 is configured to rupture when exposed to a pressure 

25 greater than the first threshold pressure differential, whereby at least a portion of the second 

lumen 162 and a portion of the first lumen 158 are fluidly coupled. In addition, the second 

port 192 is shown with the activation member 194, such as an additional frangible member 

196. Still another port 198 is shown in an open position.  

[00591 In operation of the illustrative embodiment of FIGURE 6, an initial flow is 

30 established through the port 198 until a blockage occurs, and then a first threshold pressure 

differential, e.g., -300 mm Hg, is used on the first activation member 178 to move the first 

activation member 178 to an open position. Activating the first activation member 178 causes 

flow to go through the first port 176. Later, if another blockage occurs, a second threshold 
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pressure differential, e.g., -350 mm Hg, may be used to activate the additional activation 

member 196 and thereby open the additional port 192 to provide another reconfigured flow 

path through the lumens. As before, the activation of the activation members 178 and 196 

may also be initiated based on elapsed time.  

5 [00601 Referring now primarily to FIGURES 7 - 8, another illustrative embodiment 

of a multi-lumen applicator 108 is presented. The multi-lumen applicator 108 has a distal end 

166 and a proximal end 172. A plurality of apertures 152 may be formed near the distal end 

166 for providing reduced pressure to a tissue site, e.g., subcutaneous tissue site 102 in 

FIGURE 1. A connector 174 may be used to connect a reduced-pressure delivery conduit 118 

10 to the multi-lumen applicator 108. In one illustrative embodiment, three lumens, which are 

shown in cross section in FIGURE 8, e.g., a first lumen 158, a second lumen 162, and a third 

lumen 200, may be placed around a fourth lumen 202. In this illustrative embodiment, in the 

initial state, only the first lumen 158 is active, or open, for removing fluids from the tissue site 

and is in fluid communication with the fourth lumen 202. The fourth lumen 202 is initially a 

15 purging lumen.  

[00611 The first lumen 158 has a first port 176, which is discrete, that fluidly couples 

the first lumen to the fourth lumen 202. The second lumen 162 has a second port 177, which 

is discrete, that fluidly couples the second lumen to the fourth lumen 202. The third lumen 

200 has a third port 179, which is discrete, that fluidly couples the third lumen 200 to the 

20 fourth lumen 202. In this illustrative embodiment, the first port 176 is initially in an open 

position. The second port 177 is initially closed by a first activation member 178, e.g., a first 

frangible member 180. The third port 179 is initially closed by a second activation member 

184, e.g., a second frangible member.  

[00621 After a specified period of time or when it is determined that a blockage 

25 exists, a pressure is applied to the lumens 158, 162, 200 that creates a pressure differential that 

surpasses a first threshold pressure differential whereby the first activation member 178 may 

be activated. Alternately, this activating pressure can be applied to lumen 202 to create an 

activation pressure differential. For example, if the first activation member 178 is the first 

frangible member 180, the first frangible member 180 may be subjected to a pressure 

30 differential greater than the first threshold pressure differential, e.g., -300 mm Hg, such that 

the first frangible member 180 ruptures. The ruptured first frangible member 180 provides 

fluid communication between the second lumen 162 and the fourth lumen 202. At this point, 
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fluids from the tissue site flow from the apertures 152 through the second lumen 162 while the 

fourth lumen 202 acts as a purging lumen.  

[00631 When sufficient time has passed or when a blockage exists in the second 

lumen 162, the second activation member 184 may be activated to allow fluid communication 

5 between the third lumen 200 and the fourth lumen 202. In this way, additional flow may go 

from the apertures 152 through the third lumen 200 to a fluid reservoir. The use of the 

activation members 178, 184 in FIGURE 8 may simplify the connector and reduce-pressure 

source design since the inactive lumens (e.g., initially lumens 162, 200) can be exposed to the 

reduced pressure.  

10 [00641 Referring now primarily to FIGURE 9, another illustrative embodiment of a 

portion of a multi-lumen applicator 108 is presented. The multi-lumen applicator 108 of 

FIGURE 9 is analogous in most respects to the multi-lumen applicator 108 of FIGURE 7, and 

accordingly, some parts are labeled the same but not further described here. It should be 

noted, however, that while the section line 9-9 is shown in FIGURE 7, this embodiment is 

15 nonetheless distinct from that described above in connection with FIGURES 7 and 8 in a 

number of respects. In this embodiment, the multi-lumen applicator 108 is formed with an 

applicator body 146 having a first lumen 158, second lumen 162, third lumen 200, and a fourth 

lumen 202. The lumens 158, 162, 200 are positioned around the fourth lumen 202 and each 

lumen has at least one aperture or port of a plurality of apertures 152 that provides access to an 

20 exterior of the multi-lumen applicator 108. For example, in this illustrative embodiment, a 

first port 176 is formed between the first lumen 158 and the fourth lumen 202. In this 

instance, in the initial state, fluids are drawn through the portion of apertures 152 associated 

with the first lumen 158 until a blockage occurs. Then pressure, i.e., the pressure differential, 

may be increased to activate a first activation member 178 or plurality of first activation 

25 members that cover a portion of apertures 152 associated with the second lumen 162. Thus, 

the second lumen 162 begins to serve as an evacuation lumen for liquids from the tissue site.  

[00651 When the second lumen 162 becomes blocked, the pressure may be increased 

to activate a second activation member 184 or plurality of first activation members that cover a 

portion of apertures 152 associated with the third lumen 200. Thus, the third lumen 200 

30 begins to serve as an evacuation lumen for liquids from the tissue site. The fourth lumen 202 

serves as a purge lumen for each of the lumens 158, 162, 200.  

[00661 Throughout this document, activation members are referenced and typically 

discussed in the context of frangible members. It should be understood that the activation 
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members may be activated by pressure exceeding a threshold pressure differential or by mere 

passage of time with the activation members exposed to a fluid. Thus, for example, after a 

first threshold time period, the first activation member may dissolve to the point that the first 

activation member ruptures or otherwise allows fluid flow. In another illustrative 

5 embodiment, the activation members may be activated by pulling a line that removes a plug or 

opens a valve, or any other technique to open the port in situ.  

[00671 As previously noted, the activation members, e.g., activation members 178 

and 184, may be frangible members in some embodiments. The frangible members may be 

controlled with respect to when they open or rupture by controlling a number of variables. For 

10 example, the material of the frangible member may be thin, strong, or stretchy, consistent, or 

scored to create a location for the failure. In addition, rupture of the frangible members may 

be controlled by thickness of various portions and may have an adhesive for controlling 

aspects of the frangible members.  

[00681 Referring now primarily to FIGURE 10, another illustrative embodiment of a 

15 portion of a multi-lumen applicator 308 is presented. The multi-lumen applicator 308 includes 

an applicator body 346 formed with a plurality of apertures 352. The multi-lumen applicator 

308 includes a first lumen 358, a second lumen 362, a third lumen 364, and a fourth lumen 

301. The multi-lumen applicator 308 is shown in the initial state in which the first lumen 358 

serves as an evacuation lumen and the second lumen 362 serves as a vent or purge lumen.  

20 Thus, fluids from the tissue site are drawn through at least a portion of the plurality of 

apertures 352, into the first lumen 358, and moved from the distal end 366 to the proximal end 

372 where the fluids are delivered into a fluid reservoir.  

[00691 The third lumen 364 and fourth lumen 301 are initially filled by filaments 

365, 399. Thus, the third lumen 364 is initially filled by the first filament 365, and the fourth 

25 lumen 301 is filled by a second filament 399. Each filament 365, 399 may be a nylon 

monofilament or wire that substantially fills the space of the noted lumens to prevent flow 

therein.  

[00701 In operation, the first lumen 358 is initially used to deliver reduced pressure 

and remove fluids through at least a portion of the apertures 352. When the first lumen 358 is 

30 blocked or sufficient time has passed, the first filament 365 may be removed from the third 

lumen by pulling the first filament 365 out from the proximal end 372. Removing the first 

filament 365 opens the third lumen 364-including a port to the second lumen 362 allowing 

removal of fluids from apertures 352. Similarly, when the third lumen 364 is blocked or a 
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sufficient amount of time has passed, the second filament 399 may be removed from the fourth 

lumen 301 to provide flow through the fourth lumen 301.  

[00711 Referring now primarily to FIGURES 11-13, another illustrative embodiment 

of a system 400 for providing reduced pressure to a subcutaneous tissue site (and removing 

5 fluids therefrom) is presented. The system 400 includes a multi-lumen applicator 408. The 

multi-lumen applicator 408 is formed with an applicator body 446 that includes a plurality of 

apertures 452. The multi-lumen applicator 408 includes at least a first lumen 458 and a second 

lumen 462. The first lumen 458 may be selectively, fluidly coupled by a connector 420 to a 

reduced-pressure source 422 or a purge unit 430. The connector 420 is only one example of 

10 how the lumens 458, 462 may be reconfigured. Similarly, the second lumen 462 may be 

selectively, fluidly coupled to the purge unit 430 or the reduced-pressure source 422.  

[00721 A controller 438 may be coupled by coupling lines 440, 442 to the reduced

pressure source 422 and the purge unit 430, respectively. The controller 438 may be coupled 

by additional coupling lines to a first valve 502, second valve 504, third valve 506, and fourth 

15 valve 508 in the connector 420. The controller 438 may control the reduced-pressure source 

422, purge unit 430, and valves. The connector 420 may be under the control of the controller 

438 and function to switch the functionality of the first lumen 458 and the second lumen 462.  

[00731 After the first lumen 458 enters the connector 420 from the multi-lumen 

applicator 408, the lumen 458 may divide into a first sub-lumen 510 and a second sub-lumen 

20 512. The first sub-lumen 510 couples the first lumen 458 to the reduced-pressure source 422.  

The first valve 502 is located on the first sub-lumen 510. The second sub-lumen 512 couples 

the first lumen 458 to the purge unit 430. The second sub-lumen 512 includes the third valve 

506. In the initial state, the third valve 506 is closed and the first valve 502 is opened such 

that reduced pressure is supplied to the first lumen 458.  

25 [00741 In a similar fashion, the second lumen 462 is divided within the connector 

420 between a third sub-lumen 514 and a fourth sub-lumen 516. The third sub-lumen 514 

fluidly couples the second lumen 462 to the purge unit 430. The fourth sub-lumen 516 fluidly 

couples the second lumen 462 to the reduced-pressure source 422. The fourth valve 508 is 

located on the third sub-lumen 514 and selectively controls fluid flow therein, and the second 

30 valve 504 is located in the fourth sub-lumen 516 and selectively controls flow therein.  

[00751 In the initial state, the second lumen 462 serves as a purge lumen, and thus, 

the second valve 504 on the fourth sub-lumen 516 is closed and the fourth valve 508 is open 

on the third sub-lumen 514. When a blockage is determined by controller 438, a specified 
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time has passed, or upon receiving manual instructions, the controller 438 will reconfigure the 

valves 502, 504, 506, 508 in order to reconfigure the functionality of the lumens 458, 462.  

Thus, for example, in a blockage condition or after the threshold time has elapsed, the first 

valve 502 on first sub-lumen 510 is closed and the third valve 506 on the second sub-lumen is 

5 opened. Additionally, the second valve 504 on the fourth sub-lumen 516 is opened and the 

fourth valve 508 on the third sub-lumen 514 is closed. Thus, in reconfigured position, the 

second lumen 462 becomes the evacuation lumen and the first lumen 458 becomes the purge 

lumen. This condition may be maintained or may only be temporarily assumed in order to 

remove the blockage in the first lumen 458.  

10 [00761 Often reversing the flow for a period of time removes the blockage. Thus, it 

may be possible to return to the initial state and have the lumens function in that state again.  

Alternatively or in addition, an incompressible purging fluid, e.g., sterile saline, may be used 

in the retrograde direction of the first lumen 458 to remove the blockage. With respect to 

FIGURE 11, reconfiguring the lumens 458, 462 may allow the blockage in the lumen to be 

15 removed more easily since the change causes flow in a retrograde direction. Once the 

blockage is removed, the original direction may be restored or operation may continue as 

configured. In addition, once the lumens 458, 462 are reconfigured to the second state, the 

pressure differentials and forces, which are limited in the ante grade direction, may be 

increased in the retro grade direction since greater pressure forces are more tolerable in the 

20 retrograde direction.  

[00771 Referring now to FIGURES II and 14 and primarily to FIGURE 14, one 

illustrative, non-limiting logic flow for the controller 438 in controlling the functionality of the 

lumens 458, 462 is presented. The process begins at 520, with the first lumen in use for fluid 

evacuation, and goes to a first interrogation box 522 where the question is asked, "Is the first 

25 lumen blocked?" If the answered is in the negative, the process returns again to the first 

interrogation box 522. If the answer is in the affirmative, the process continues to process box 

524 and instructions are provided for the second lumen 462 to be coupled to the reduced

pressure source 422 and the first lumen 458 to be coupled to the purge unit 430. This may be 

accomplished with the specific instructions sent to the valves, e.g., first valve 502 closed, 

30 second valve 504 open, third valve 506 open, and fourth valve 508 closed.  

[00781 After resetting the valves 502, 504, 506, 508 to cause the reconfiguration of 

the lumens 458, 462, the next (second) interrogation box 526 is reached and the question is 

asked, "Is the second lumen blocked?" If the answer is in the negative, the process returns 
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again to the second interrogation box 526. If in the affirmative, the process box 528 is 

reached. The process block 528 provides instructions for the first lumen 458 to be coupled to 

the reduced-pressure source 422 and the second lumen 462 to be coupled to the purge unit 

430. In other words, the flow returns to the initial state which may now flow again since 

5 operation in the second state may remove blockages. After the process block 528, the third 

interrogation box 530 is reached and asks the question, "Is the first lumen blocked?" If the 

answer is negative, the process continues to the first interrogation box 522. If the answer to 

the third interrogation box 530 is in the affirmative, an alarm is activated at process block 531, 

and the process ends at step 532. This process is only one illustrative way of programming the 

10 controller 438.  

[00791 In addition or in lieu of reconfiguring the flow of lumens, a blockage may be 

managed by removing the blockage. Referring now to FIGURES 15-19, a number of 

techniques for removing blockages from within the lumens in order to provide continued flow 

are presented. In these figures, a portion of a multi-lumen applicator 608 is presented. A 

15 plurality of apertures 652 are formed on the distal end 666 of an applicator body 646. A first 

lumen 658 is formed within the applicator body 646 as well as at least a second lumen 662.  

When a blockage exists, is suspected, or after set time period elapses, a blockage-removal 

device, e.g., a blockage-removal member 617, an elongated brush member 619, a fluid jet 621, 

or a purging element 623, is inserted into the multi-lumen applicator 608 and, the blockage

20 removal device is activated, which means the blockage-removal device may be removed, 

rotated, energized, or otherwise enabled to provide a blockage removing force within the 

lumen.  

[00801 Referring now primarily to FIGURE 15, the blockage-removal member 617, 

such as an auger, Archimedes screw, or tanglement wire, is inserted into the first lumen 658 

25 and rotated. For example, the blockage-removal member 617 may be rotated within the first 

lumen 658 to break a blockage free and help move any material with the flow toward the 

proximal end. The rotation may be at various speeds, e.g., slow rotation of 1 to 20 rpm. The 

blockage-removal member 617 remains within the first lumen 658 as the blockage-removal 

member 617 is rotated or may be slowly removed.  

30 [00811 Similarly, referring primarily to FIGURE 16, the elongated brush member 

619 disposed within the first lumen 658 is shown. The elongated brush member 619 may be 

rotated to remove items causing a block or inhibit flow. The elongated brush member 619 

may be rotated at, for example, a relatively higher RPM.  
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[00821 Referring now primarily to FIGURE 17, the fluid jet 621 is disposed within 

the first lumen 658 and removed from the first lumen 658 at the proximal end. As the fluid jet 

621 is removed, water jets, which are facing the proximal end, remove any blockage. The 

volume of water or other purging liquid (e.g., saline) placed into the lumen will be matched 

5 with the evacuation capacity of the system in order to avoid fluid infusion into the patient.  

[00831 Referring now primarily to FIGURE 18, the purging element 623 may be 

pulled from a distal end of the first lumen 658 to a proximal end to remove any blockages in 

the first lumen 658. The purging element 623 or device 623 may be an inflatable member that 

after being located at the distal end may be inflated. For example, the purging element 623 

10 may be analogous to a Fogerty catheter style device. Similarly, with reference primarily to 

FIGURE 19, a cytology brush 625 may be pulled from the first lumen 658 to remove any 

blockages therein.  

[00841 The embodiments of FIGURES 15-19 may optionally incorporate combined 

aspects of rotation and axial translation as part of the activation. The blockage-removal device 

15 may be in place when the applicator body 646 is placed into the wound. The blockage

removal device may be a single use item as it is removed from the applicator body 646.  

[00851 Although the present invention and its advantages have been disclosed in the 

context of certain illustrative, non-limiting embodiments, it should be understood that various 

changes, substitutions, permutations, and alterations can be made without departing from the 

20 scope of the invention as defined by the appended claims. It will be appreciated that any 

feature that is described in connection to any one embodiment may also be applicable to any 

other embodiment.  

[00861 As will be appreciated, the various examples of ports opening at different times 

are given by way of example of the general principle that ports may be defined to open 

25 sequentially dependent on a range of parameters, including pressure or time. For example, 

ports may be defined to open at different pressures, or ports may be defined to dissolve after 

different lengths of exposure.  

[00871 It will be understood that the benefits and advantages described above may 

relate to one embodiment or may relate to several embodiments. It will further be understood 

30 that reference to "an" item refers to one or more of those items.  

[00881 The steps of the methods described herein may be carried out in any suitable 

order, or simultaneously where appropriate.  
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[00891 Where appropriate, aspects of any of the embodiments described above may be 

combined with aspects of any of the other embodiments described to form further examples 

having comparable or different properties and addressing the same or different problems.  

[00901 It will be understood that the above description of preferred embodiments is 

5 given by way of example only and that various modifications may be made by those skilled in 

the art. The above specification, examples and data provide a complete description of the 

structure and use of exemplary embodiments of the invention. Although various embodiments 

of the invention have been described above with a certain degree of particularity, or with 

reference to one or more individual embodiments, those skilled in the art could make 

10 numerous alterations to the disclosed embodiments without departing from the scope of the 

claims.  
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CLAIMS 

1. A system for providing reduced pressure to a subcutaneous tissue site and removing 

fluids from the subcutaneous tissue site, the system comprising: 

a multi-lumen applicator for distributing reduced pressure at the subcutaneous tissue 

site; 

a reduced-pressure source fluidly coupled to the multi-lumen applicator; a purging 

unit fluidly coupled to the multi-lumen applicator; and 

wherein the multi-lumen applicator comprises: 

an applicator body formed with a plurality of apertures, 

a first lumen initially fluidly configured to receive fluids from the tissue site through 

the plurality of apertures, 

a second lumen initially configured to provide a purging fluid to the first lumen, and 

a first frangible member disposed between the first lumen and second lumen, 

wherein the first frangible member is configured to rupture when exposed to a pressure 

differential greater than a first threshold pressure differential whereby at least a portion of the 

second lumen and a portion of the first lumen become fluidly coupled.  

2. The system of claim 1, wherein the multi-lumen applicator further comprises: 

a second frangible member operable to rupture when exposed to a pressure 

differential greater than a second threshold pressure differential; and a third lumen fluidly 

coupled to the plurality of apertures but for the second frangible member, whereby when the 

second frangible member ruptures, the third lumen is fluidly coupled to the plurality of 

apertures.  

3. A system for providing reduced pressure to a subcutaneous tissue site, the system 

comprising: 

a multi-lumen applicator for distributing reduced pressure at the subcutaneous tissue 

site; 

a reduced-pressure source fluidly coupled to the multi-lumen applicator; a purging 

unit fluidly coupled to the multi-lumen applicator; and 

wherein the multi-lumen applicator comprises: 

an applicator body formed with a plurality of apertures, 

a first lumen initially f uidly configured to receive fluids from the tissue site through 

the plurality of apertures, 

a second lumen initially configured to provide a purging fluid to the first lumen, and
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a first activation member disposed between the first lumen and second lumen, 

wherein the first activation member is configured to fluidly couple, when activated, at least a 

portion of the second lumen and a portion of the first lumen whereby at least a portion of the 

second lumen transports the fluids from the tissue site over at least a portion of the second 

lumen, and wherein the first activation member comprises a frangible member.  

4. The system of claim 3, wherein the frangible member is configured to be activated 

when exposed to a pressure differential greater than a first threshold pressure differential.  

5. The system of claim 3, wherein the frangible member is configured to be activated 

when exposed to a fluid for greater than a first threshold time.  

6. The system of claim 3, wherein the frangible member is configured to be activated 

when exposed to a liquid for greater than a first threshold time.  

7. The system of claim 3, wherein the multi-lumen applicator further comprises: 

a third lumen initially configured to provide a purging fluid to the first lumen, and a 

second activation member disposed between the third lumen and the first lumen, wherein the 

second activation member is configured, when activated, to fluidly couple at least a portion of 

the third lumen to at least a portion the first lumen to transport the fluids from the tissue site 

over at least a portion of the third lumen.  

8. A method for providing reduced pressure to a subcutaneous tissue site, the method 

comprising: 

providing a multi-lumen applicator for distributing reduced pressure at the 

subcutaneous tissue site, the multi-lumen applicator defining a flow path; 

wherein the multi-lumen applicator comprises an applicator body formed with a 

plurality of apertures and at least a first lumen and a second lumen, wherein the first and 

second lumens are fluidly coupled but for at least one frangible member; 

disposing the multi-lumen applicator proximate to the subcutaneous tissue site; 

removing fluids from the subcutaneous tissue site through the first lumen; rupturing the at least 

one frangible member to reconfigure the flow path of at least a portion the second lumen; and 

removing fluids from the subcutaneous tissue site at least partially through the 

second lumen after rupturing the at least one frangible member.
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9. The method of claim 8, wherein the step of rupturing the at least one frangible 

member comprises exposing the frangible member to a pressure differential greater than a 

threshold pressure differential.  

10. The method of claim 8, wherein the step of rupturing the at least one frangible 

member comprises exposing the frangible member to a liquid for more than a threshold time.  

11. A multi-lumen applicator for delivering reduced pressure to a tissue site and 

receiving fluids, the multi-lumen applicator comprising: 

an applicator body having a distal end and a proximal end and formed with a 

plurality of apertures proximate the distal end for receiving fluid from the tissue site 

and for delivering reduced pressure; 

a first lumen fluidly coupled to the plurality of apertures; 

an activation member having at least a closed position and an open position, the 

activation member comprising a frangible member configured to rupture when activated; and 

a second lumen fluidly coupled to the plurality of apertures when the first activation 

member is in the open position but not when the first activation member is in the closed 

position, whereby when the first activation member is moved to the open position, the second 

lumen is fluidly coupled to the plurality of apertures.  

12. The multi-lumen applicator of claim 11, wherein the frangible member is configured 

to be activated when a pressure differential at the frangible member exceeds a first threshold 

pressure differential.  

13. The multi-lumen applicator of claim 11, wherein the frangible member is configured 

to be activated when exposed to liquid for greater than a threshold time.  

14. A method for providing reduced pressure to a subcutaneous tissue site, the method 

comprising: 

providing a multi-lumen applicator for distributing reduced pressure at the 

subcutaneous tissue site; 

wherein the multi-lumen applicator comprises: 

an applicator body formed with a plurality of apertures, a purge lumen, and a first 

lumen fluidly coupled to the plurality of apertures and to the purge lumen, 

an activation member operable to move from a closed position to an open position 

when activated, wherein the activation member comprises a frangible member, and
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a second lumen formed in the applicator body and fluidly coupled to the purge lumen 

when the activation member is in the open position; disposing the multi-lumen applicator 

proximate to the subcutaneous tissue site; removing fluids from the subcutaneous tissue site 

through the first lumen; activating the activation member of the multi-lumen applicator such 

that the second lumen is fluidly coupled to the purge lumen; and 

removing fluids from the subcutaneous tissue site at least partially through the 

second lumen after activating the activation member.  

15. The method of claim 14, wherein the frangible member is configured to rupture when 

exposed to a pressure differential greater than a first threshold pressure differential.  

16. The method of claim 14, wherein the frangible member is configured to rupture when 

exposed to a fluid for more than a first threshold time.  

17. The method of claim 14, wherein the frangible member is configured to rupture when 

exposed to a liquid for more than a first threshold time.  

18. A multi-lumen applicator for delivering reduced pressure to a tissue site and 

receiving fluids, the multi-lumen applicator comprising: 

an applicator body having a distal end and a proximal end and formed with a first 

plurality of apertures proximate to the distal end for receiving fluid and a second plurality of 

apertures proximate the distal end for receiving fluid from the tissue site and for delivering 

reduced pressure; 

a first lumen fluidly coupled to the first plurality of apertures; 

a second lumen fluid coupled to the second plurality of apertures; and 

a plurality of activation members coupled to the second plurality of apertures, 

wherein the plurality of activation members is operable to move from a closed position to an 

open position when activated to allow flow, and 

wherein the plurality of activation members comprise a plurality of frangible 

members.  

19. The multi-lumen applicator of claim 18, wherein the frangible members are 

configured to rupture when exposed to a pressure differential greater than a threshold 

pressure differential, whereby the second plurality of apertures are operable to receive liquids.
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20. The multi-lumen applicator of claim 18, wherein the frangible members are 

configured to rupture when exposed to a fluid greater than a threshold time, whereby the 

second plurality of apertures are operable to receive fluids from the tissue site.  

21. The multi-lumen applicator of claim 18, wherein the frangible members are 

configured to rupture when exposed to a liquid greater than a threshold time, whereby the 

second plurality of apertures are operable to receive fluids from the tissue site.  

22. A multi-lumen applicator for delivering reduced pressure to a tissue site and 

receiving fluids, the multi-lumen applicator comprising: 

an applicator body having a distal end and a proximal end and formed with a 

plurality of apertures for receiving fluid from the tissue site and for delivering reduced 

pressure; 

a first lumen fluidly coupled to the plurality of apertures; and 

a second lumen fluidly coupled to the first lumen via a first coupling aperture, the first 

coupling aperture comprising a first activation member having at least a first configuration and 

a second configuration, wherein the first coupling aperture is closed when the first activation 

member is in the first configuration and is open when the first activation member is in the 

second configuration, and wherein the first activation member comprises a frangible member.  

23. The multi-lumen applicator of claim 22, wherein the first lumen is fluidly 

coupled to a third lumen via a second coupling aperture, the second coupling 

aperture comprising a second activation member having at least a first configuration and a 

second configuration, wherein the second coupling aperture is closed when the second 

activation member is in the first configuration and is open when the second activation member 

is in the second configuration.  

24. A multi-lumen applicator for delivering reduced pressure to a tissue site and 

receiving fluids, the multi-lumen applicator comprising: 

an applicator body having a distal end and a proximal end and formed with a first 

plurality of apertures for receiving fluid from the tissue site and a second plurality of apertures 

for receiving fluid from the tissue site and for delivering reduced pressure; 

a first lumen fluidly coupled to the first plurality of apertures; 

a second lumen fluidly coupled to the second plurality of apertures;
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wherein at least one of the second plurality of apertures comprises a first activation 

member configured to close the aperture in a first configuration and open the aperture in a 

second configuration, wherein the first activation member comprises a first frangible member.  

25. The multi-lumen applicator of claim 24, further comprising a third lumen fluidly 

coupled to a third plurality of apertures in the applicator body for receiving fluid from the tissue 

site, at least one of the third plurality of apertures comprises a second activation member 

configured to close the aperture in a first configuration and open the aperture in a second 

configuration.  

26. The multi-lumen applicator of claim 25, wherein the first frangible member is 

configured to rupture when activated, the first configuration being with the member intact, the 

second configuration being with the member ruptured.  

27. The multi-lumen applicator of claim 26, wherein the second activation member 

comprises a second frangible member configured to rupture when activated, the first 

configuration being with the member intact, the second configuration being with the member 

ruptured.  

28. The multi-lumen applicator of claim 27, wherein the first frangible member is ruptured 

when a pressure differential between first and second sides of the first frangible member 

exceeds a first threshold pressure differential.  

29. The multi-lumen applicator of claim 28, wherein the second frangible member is 

ruptured when a pressure differential between first and second sides of the second frangible 

member exceeds a second threshold pressure differential.  

30. The multi-lumen applicator of claim 29, wherein the second threshold pressure 

differential is greater than the first threshold pressure differential.  

31. The multi-lumen applicator of claim 28, wherein the first activation member is 

converted from the first configuration to the second configuration when exposed to liquid for 

greater than a first threshold time.  

32. The multi-lumen applicator of claim 31, wherein the second activation member is 

converted from the first configuration to the second configuration when exposed to liquid for 

greater than a second threshold time.
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33. The multi-lumen applicator of claim 32, wherein the second threshold time is greater 

than the first threshold time.  

34. The multi-lumen applicator of claim 24, wherein the first lumen is additionally fluidly 

coupled to the second lumen via an aperture without an activation member.
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