TITLE OF THE INVENTION DELIVERY TUBE, SYSTEM, AND METHOD FOR STORING LIQUID
FROM A TISSUE SITE 5 BACKGROUND OF THE INVENTION 1. Field of the Invention [0001]
The present invention relates generally to the field of tissue treatment, and 10more specifically to a
system and method for storing liquid from a tissue site. 2. Description of Related Art [0002] Clinical
studies and practice have shown tha m [ ]qauced ressure in proximity to a tissue site
augments and accelerates the growttt?%rf 2@5 E%‘élﬁgyggte 15 The applications of this
phenomenon are numerous, but the application of reduced pressure has been particularly successful
in treating wou e n i ced pressure is sometimes referred to in the
medical cor‘h’ i rﬁ@gyf@g@ﬁﬁ@ﬁ%@ﬁﬁgﬁﬁ%F£%§E%M%E%qm%BP%.Avacuum
therapy.” This type of treatment provides a nuri®sUBSf $EFEfits, including faster healing, and increased
formylation of granulation tissue. 20[0003] Reduced pressure treatment systems are often applied to
large, highly exudating wounds present on patients undergoing acute or chronic care, as well as other
severe wounds that are not readBASIKGROUND OFIIEINVENIIONation of reduced pressure.
Low-severity wounds that are smaller in volume and produce less exudate have generally been
treated using advanced dressings instead of reduced pressure treatment. BRIEF SUMMARY

[0004] Td allevifitelthefakislingeptidiiems with reduced pressure treatment systems, the illustrative

embodiments d lhed herein are directed to gn apparatus, system d method
ﬁﬁﬁfﬁ {Jﬁe present mvention re atesp Benergl?y tg the ﬁealg 0 gssue treatment, and

10 more specifically to a system and method for storing liquid from a tissue site.

2, Description of Related Art
[0002] 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.
15 The applications of this phenomenon are numerous, but the application of reduced pressure
has been particularly successful in treating wounds. The treatment of wounds using reduced

pressure is sometimes referred to in the medical community as “negative pressure tissue

3% 46

treatment,” “reduced pressure therapy,” or “vacuum therapy.” This type of treatment provides
a number of benefits, including faster healing, and increased formulation of granulation tissue.

20 [0003] Reduced pressure treatment systems are often applied to large, highly
exudating wounds present on patients undergoing acute or chronic care, as well as other severe
wounds that are not readily susceptible to healing without application of reduced pressure.
Low-severity wounds that are smaller in volume and produce less exudate have generally been

treated using advanced dressings instead of reduced pressure treatment.



5for storing liquid from a tissue site. According to one illustrative embodiment, an apparatus includes a
delivery tube, which may have at least one lumen, and that is operable to transmit reduced pressure to
the tissue site and to receive liquid from the tissue site. The apparatus may also include an absorbent
material disposed in the at least one lumen. The absorbent material may be operable to absorb the
liquid from the tissue site. In another embaodiment, no 10absorbent material is contained in the at least
one lumen. [0005] According to another iIIMK@QWﬁiﬁ\%m, a system for storing liquid from a
tissue site is also provided that may include a reduced pressure source operable to supply reduced

pressure, a manjfold adapted to, distribute the reduced pressure, a delivery tube having at least one
lumen, and an Eﬁ@g er?}p% SY?:?P%TI'EBS%%‘% HRUERS M BHETHRTE RraSSHEB AP IR NS TS another

illustrativéyembaelimenéniboaatiens fesssiasiachbgtidro giractisbucasi o pehice spireingn deliuety tube
havipg at least one_lumgef in fluid communjcation with a tis‘ﬁue site, supplying a reduced pressure to

the at ledSt SRERSHARS HIMK SR FomFRIHESUR She TLUSHARNE SBOFURE M- BPRAAMSN, and

absorbinghéhelbspidelionytheb Esahitchiteaydingean Rasoshe Nimateid hathe Gidedsd @eamen such
that the liquid 20from the tissue site js stored in the at least one lumen. [0,00%ﬁccordin to another
illustrative SHHBORIREHE 5’ﬁﬁ&ﬁW%F‘Fﬁfﬁér%fﬁ?m&ej}ﬂé{@péPMQ%}S&Sﬁﬁﬁ-n PR R tissue site is

also proviigchl3dimenaiban absyriRaludeéteiniigpasdelinery thebiahoduatdaadtiendivrben and
roving o Acorben il The metiod oy e Rl abphia o seorien maer e
beddme amabemlwéﬁbrie]fﬁeﬂﬁai@ewm(ﬂlﬁawm@&m (Ii@tw_'}ed descrip_tion that follow. BRIEF
mdministering rAMREK pATHE R R SRR SR AR AL A GC Sh BB GaH ot

from a tissue site is also provided that may include a reduced pressure source operable to

supply reduced pressure, a manifold adapted to distribute the reduced pressure, a delivery tube

having at least one lumen, and an absorbent material disposed in the at least one lumen.

15 [0006] According to another illustrative embodiment, a method for storing liquid
from a tissue site includes placing a delivery tube having at least one lumen in fluid
communication with a tissue site, supplying a reduced pressure to the at least one lumen such
that liquid from the tissue site is drawn into the at least one lumen, and absorbing the liquid
from the tissue site using an absorbent material in the at least one lumen such that the liquid

20  from the tissue site is stored in the at least one lumen.

[0007] According to another illustrative embodiment, a method of manufacturing an
apparatus for storing liquid from a tissue site is also provided. The method may include
forming a delivery tube having at least one lumen and providing an absorbent material. The
method may also include applying an absorbent material in the at least one lumen.

25 [0008] Other objects, features, and advantages of the illustrative embodiments will

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



5[0010] Figure 2 is a block diagram of an apparatus for administering reduced pressure at a tissue site
in accordance with an illustrative embodiment; [0011] Figure 3 is a cross-sectional view of components
of an apparatus for administering reduced pressure at a tissue site in accordance with an illustrative
embodiment; [0012] Figure 4 is a cross-sectional view of components of an apparatus for
10administering reduced pressur tis ite in.ac E?ﬁﬁ' i& 'Igjstrative embodiment;
[0013] Figure 5is a cross-seﬁ#ﬁ%ﬁhﬂ#%ﬁg&m% %e% ﬁ(l;f r administering reduced
pressure at a tissue site in accordance with an illustrative embodiment; [0014] Figure 6 is a
cross-sectional vi f components of pparatus for administering reduced pressure at a tissue site
in accordance vtﬁﬁé%ﬁ i||§&§ﬁ%1%%BQM?§¥%M%E&F8%§ %ggigggﬁtﬁsré'gi& “Ffew of
componeiits kant appatsisefor adoriiaterngh edultedpiesstmdalimésisue site in accordance with an
illustrative embodiment; [0016] Figure 8 js a cross-sectional view,of components of.an aratus for
acimihistoring ralLL pHAEUERA 1 5 ISES HEREAT b EOARRAES T AT HUSIEHNE GBS mant. (0017
Figure 9 is3stress-sestinnsityviawebedimponehtanl astapparails dmadadministering reduced
pressure at a tiﬁ\kﬁgite i acca{r)dance with an illustrative. embodiment; 8[%“018 F[%%ure 10isa
perspective vie a #16%35‘?1 PR EFOSRRE IR ERVER] FOBPLRSHE LR AAPRBIANS 6 ue site in

accordangknivititéilvieitetideessnadinetissue site in accordance with an illustrative embodiment;

[0012] Figure 4 is a cross-sectional view of components of an apparatus for
10  administering reduced pressure at a tissue site in accordance with an illustrative embodiment;
[0013] Figure 5 is a cross-sectional view of components of an apparatus for
administering reduced pressure at a tissue site in accordance with an illustrative embodiment;
[0014] Figure 6 is a cross-sectional view of components of an apparatus for
administering reduced pressure at a tissue site in accordance with an illustrative embodiment;
15 [0015] Figure 7 is a cross-sectional view of components of an apparatus for
administering reduced pressure at a tissue site in accordance with an illustrative embodiment;
[0016] Figure 8 is a cross-sectional view of components of an apparatus for
administering reduced pressure at a tissue site in accordance with an illustrative embodiment;
[0017] Figure 9 is a cross-sectional view of components of an apparatus for
20  administering reduced pressure at a tissue site in accordance with an illustrative embodiment;
[0018] Figure 10 is a perspective view with a portion broken away of a delivery tube
storing liquid from a tissue site in accordance with an illustrative embodiment;
[0019] Figure 11 is a cross-sectional view of a delivery tube storing liquid from a
tissue site in accordance with an illustrative embodiment;
25 [0020] Figure 12 is a cross-sectional view of a delivery tube storing liquid from a
tissue site in accordance with an illustrative embodiment;
[0021] Figure 13 is a perspective view with a portion broken away of a delivery tube
storing liquid from a tissue site in accordance with an illustrative embodiment;
[0022] Figure 14 is a cross-sectional view of a delivery tube storing liquid from a

30  tissue site in accordance with an illustrative embodiment;



[0019] Figure 11 is a cross-sectional view of a delivery tube storing liquid from a tissue site in
accordance with an illustrative embodiment; 25[0020] Figure 12 is a cross-sectional view of a delivery
tube storing liquid from a tissue site in accordance with an illustrative embodiment; [0021] Figure 13 is
a perspective view with a portion broken away of a delivery tube storing liquid from a tissue site in

accordance wi atlve 002 ure 14 js a.crogs-sectional view af a delivery
fube storing oM ARm L 0HeL e E AL L B RO OE SR AL (005
Figure 1prissuulelack tsagsaite oi a&aatmmtu\atfomﬁdmstraﬁeﬂr&gqtﬁduﬁeﬂtpressure at a tissue site in
accordance wit ative embodiment; 0024 re 16 is ectlve view of components
of an apparatumgldm ﬁ%{]éerl}]énﬁeadﬁ%éaeﬁwfs Fe §?&’§88e§E%9g£b%%$ Wlth an illustrative
embodinénminD{RoiAg ] rEdyued ﬂ!ﬂemmrapema/awemaeécﬁdamaemaﬂtmﬁlausam}b@eramwm|n|ster|ng
red ced ress a tissu in accordapce with an illustrative ep) bodiment 0026] Figure 18 is
ap rspegtlve Vv @ﬁ)} ?h% é‘r?tés R eﬁSQB%éY%HIS‘Yo?pCd’HWﬁEFéﬁ%g r%lhﬁ%%%%%ggﬁge at a]t tisgsue site
in accorddmmmﬁngnaﬂusé@pmwmhmdl 30t 400 27 hddgdean dOvisthy capitiastk i€ peasebbdiinendf a system
for administerlr@@ sure at a t| sue site IE accordance |th an |II st?tlve embodiment;

2 flowélilé t

[0028] Figure u&%g{?ﬁgg‘:d?f&cﬁg&% CO&W?{‘Sfé?lﬁ ar%aﬂ%%rg Lure at a tissue site
in accorddntniswiingralustthpns snelzndining dtedn acc[&%ﬁ{céztgmheaﬂmss&eﬂmudmbbdiu&matlng a
process for ad Bhs} rinlg redui:gd pressure at a tissue site in ac ord?nce with an.illustrativ
embodiment rm f igure 1Y is'graphical representafion of a system for administering reduce
10 pressure at a tissue site in accordance with an illustrative embodiment;
[0028] Figure 20 is a flowchart illustrating a process for administering reduced
pressure at a tissue site in accordance with an illustrative embodiment; and
[0029] Figure 21 is a flowchart illustrating a process for administering reduced

pressure at a tissue site in accordance with an illustrative embodiment.



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT [00301 In the following detailed
description of the preferred embodiments, reference is made to the accompanying drawings that form
a part hereof, and in which is shown by way 50f illustration specific preferred embodiments in which
the invention may be practiced. These embodiments are described in sufficient detail to enable those

skilled in the art t Aag&l is.unde ' h Mﬁn may be utilized
and that logical s?r) @g’?%iﬁﬂgi?ﬁ%@% |céii,'s aﬁ‘tﬁ’ %a’n' 'S“ivf#n without
departing from the spirit or scope of the invention To avoid detall not necessary to enable those skilled
in the 10art to e t?el vention, tion.ma cer jon know to those
skilled in the aﬁ@%@ foll Wiy @e Qe @%HSﬁcf?tfﬂﬁr%%frﬂ?%pﬁ If@i? ?ﬁﬂ‘ggnse
and the ssnpﬂmfdhbemmmamymgtmaw&@efthad@nhyamaﬁhbeﬁmmm claiclsis shoBQﬂfBJ&]\?vrz{}e
illustrative, bo iments d scrl re| ea stems, and ethodsf ring liquid
oot LT P Gl STARBG0 oAl JefEraEIoh LB e a7 ambient
pressurecattdisserdssite tlmtnfbémmgslsﬁﬂqxemetéthntteamﬂﬂetthhmmmmse&adlm teghirsidaxtassure will
be less than the atmos herl SS fthe Ioc an at which the tlent is lgcated. Athough the
terms "vacuurg r?a&n{?a AN vé)r B?r%%éjsﬂﬁr%? r%nay é‘&%%%?éfr e Z %&%ﬁe to the tissue
site, the mmairphessuhamqullelédmﬁae aadumaﬁeahalyahg@mfa@/ ﬂsmmﬁlde m&&ﬁur@epmminglryoaﬁsociated
with a cQ lete vacuum. nsnstent 20with this. enclature, an increas educe ure or
i i e S S PR e R e e
pre&urmﬁﬂvmmtmeptemwm%fer&éoieemlpﬁmmeaﬁeaﬁrahsmmmw@mﬂtmw&ﬁulﬂrdma reduced
pressure that is "lgss" th rticular red ressure. refer an apso Jg ressu that is more
than the a%)so u e%reaé%suarlglsfhfoi‘71 Quras defalle scfg‘fg AIRUOR A APT é O dPresgt %83 P@%‘@ed
pressuresthst,isi@shmecepehditte pastoularveediondd qtﬁﬁﬁedlmlﬁtgrsli@@pcﬁm«ilummsessure that is less
than the absoluéﬁ,- gilj lérﬁe ma eorres I%rﬂ)% 1t1(r)1e:[he art]|rl %eed%c%d&) ressure. E0032 As used herein,
the term "coupl (? cluaes coup |ng \ES separ%l ?ec SR e ﬁpﬁ%ﬁrg%? [Eid8s "directly
coupled 4nd métlebds dse soei g di phjertmonedHreach mk\&r sitesOReeweay pidweuter peneciliyleefeaiso
CnQMPASISHANA.CT O ComANSNS et are 30 FRNITHRYRNID IS MRS RV ELiE 2 pach of
the compongn?s being formed from th g subJ

In most cases, thls reduced pressure w111 be less than the atmospheric pressure of the location

at which the patient is located. 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
20 with this nomenclature, an increase in reduced pressure or vacuum pressure refers to a relative
reduction of absolute pressure, while a decrease in reduced pressure or vacuum pressure refers
to a relative increase of absolute pressure. Similarly, a reduced pressure that is “less” than a
particular reduced pressure refers to an absolute pressure that is more than the absolute
pressure that corresponds to the particular reduced pressure. Also, a reduced pressure that is
25  “more” than a particular reduced pressure refers to an absolute pressure that is less than the
absolute pressure that corresponds to the particular reduced pressure.
[0032]  Asused herein, the term “coupled” includes coupling via a separate object.
The term “coupled” also includes “directly coupled,” in which case the two objects touch each
other in some way. The term “coupled” also encompasses two or more components that are
30 continuous with one another by virtue of each of the components being formed from the same

piece of material. Also, the term “coupled” includes chemical coupling, such as via a



piece of material. Also, the term "coupled" includes chemical coupling, such as via a chemical bond.
The term "coupled” may also include mechanical, thermal, or electrical coupling. [0033] Currently, the
use of reduced pressure treatment is not considered a viable or affordable option for low-severity
wounds due to the manpower required to monitor and 5 change system components, the requirement

for trained medi rsonnel overseejng, treat dthe gh cost of treatment. For example, the
complesdt) DR E R o EA Bt SRR oAl SR 8G LoBFeb AR o 1o
specializesustiag/ledge from administering such treatment to oneself or others The srze and power

ti f t redyc treat t t | th bility of
poth the 10 rcdNEAL ey HBFVANA (0 BE B LT BTTHE TN, e S SHETEL: AR B high

cost of cuﬁmﬁamdupedmfesmamtmerﬁtﬁmteﬁw@m prespisectieqaiedss lnﬂdmmtrendh treatment
systems tp some users. Current reg“ﬁ] ressur treatment systems are a gélcall non-disposable

after’eac etﬁ?’éﬁ?“[ﬁ@%‘?fﬁ%‘? %ﬁ‘ﬂ%‘?‘ft e rﬂj@é PSR require the use
of a 15sapataientiiddCtirtalprictat ﬂferstmme cﬁc&)@xdﬁtpléb&tds@nﬁmﬁeﬁdf@ﬁhtm fishidedite.

However, the inclusion of the added ¢ onent of a f| ﬁ ontainer |nc the ohtrusiveness,
oo ST SOt e B SR A L S R R Er A AR E R Bracomfort
and limitidpiinéstedhy isydi tleatpriie od. JOE3H] d?;u;bltmﬁt rathe ek ﬁrespwentr@ﬂimmphsyrstems also lack
-f 20 abt th dsf di heth
orossur e R 1 L LR R S BB SIS e S Al e,
persbns waﬂrmmgﬂmdh dmrvéepkgeoarﬁ) nehmmeﬂz méwdeemeb?ﬁglappnedatelﬁw rlmtugﬁtg,mzsured
treatment stem, thereby increasjng the cost and decrea e accessihili e reduce
ity i e e e R e A A G
low- exuo@mr@wwmmeg; traditemalethdud gdepsasticatireatnanimy siemisoaypeediexisis for a more

simple system lows educed g{/ ssure treatment to be administered without specialized medical

.. Sposa eI ac ir
training. ee &t S HERIE Y stem that uses little power and is compact, allowing a user of the

system to rema[ﬂMprleFan expatpbipatersntnedualdiay sandayeatiiviiiegsfeinaliyqaire the use of a

15  separate fluid container for the storage of exudate that is extracted from the tissue site.
However, the inclusion of the added component of a fluid container increases the
obtrusiveness, complexity, and weight of the reduced pressure treatment system, thereby
increasing the discomfort and limiting the mobility of the patient.

[0035] Current reduced pressure treatment systems also lack user-friendly, non-

20  obtrusive methods for indicating whether an adequate amount of reduced pressure is being
applied to the tissue site by the reduced pressure treatment system. Therefore, persons with
specialized knowledge are required in order to properly operate the reduced pressure treatment
system, thereby increasing the cost and decreasing the accessibility of using the reduced
pressure treatment system.

25 [0036] While reduced pressure could be applied to low-volume and low-exudating
wounds using traditional reduced pressure treatment systems, a need exists for a more simple
system that allows reduced pressure treatment to be administered without specialized medical
training. A need further exists for a system that uses little power and is compact, allowing a
user of the system to remain mobile and participate in normal day-to-day activities. Finally, a

30  system is needed that is inexpensive so that the system can economically be used by a single

patient and then disposed of following the end of treatment for that patient.



30 system is needed that is inexpensive so that the system can economically be used by a single
patient and then disposed of following the end of treatment for that patient. [0037] Turning now to
Figure 1, a reduced pressure treatment system 100, which applies reduced pressure to a tissue site
105, is shown according to an illustrative embodiment. Tissue site 105 may be the bodily tissue of any

human, animal, er grganism, inclyding bone tissue, adipose tissue, muscle tissue, dermal tissue,
vascular tissue,[%gﬁacti@ gﬂ%ﬁ?‘é’&gtﬁj}ﬁ ,{eﬂé%%ﬁeﬂgpéﬁ?é%fﬁﬁ%?%f%?ﬂ%&% WSl tissue site

105 may dpplisdecdwed peksdigeasaditsseisitol 0k fRahwviisaieordng isswe Ibiarmpy altbddatipalthy
tissue that.is not wqunded, diseased,. or defective. The application of reduced pressure to tissue site
105 may DESHESHS D aRAVRSITE APAH L GEF G RIS SR OTATD i LRG0 8as well s
stimulatebide: gssudadipadeitissnal tinmste ishe dasealnivduichiisaier siteubDboignadtioeifissgde, 10 the

growth of granulation tissye and removal of exudates .pacteria promotes healing of the wound.
The 5;1ppl‘|: q&geotg?g e %%?ﬁ?’eofoaﬂéﬁﬁfﬁ%ﬁﬁa'éﬁ yﬂfﬁﬂf@?@cﬂ%@i@@?’i 8 Wewithy tissue,

may be uiechiednissuatertbefgroveii ghtisgieaitiat virynhe Ak bstechrhg tsnasmanieddo another tissue

location. [0038] The reduced pressure that is applied to tissue site 105 is generated by a 15reduced
;Ziéﬂrr]e o %Jl‘ﬁieﬁgg’u e%e%r‘gé‘é%r E%WBE%‘@WJ; SR QARSI éHEﬁYC%‘FIy, or

electricatisaierptenh@isihe. disindim ding edampdotieditidas feasausaesaty ¢051 10 wtlugde devices
that are driven by stored ener nd which are cgpable of producing a reduced pressure. Examples of
such storséléné{i%gég,e ,%8&258 %@@lﬂ%\é\igﬁﬁ%ﬁiﬂ &é‘?%’ﬂh‘?ﬁﬁﬁ%{ﬁig%ﬂ}%&%é HVEHBY Bezo electric
endQy, sheiggpenkrdgrantdatdihensngyund netio enexdaaroyndtbse i papaoiiey Begomlufstion, and
energy developed by Sterling or simjlar gycles. Other examples of reduced pressure source 110
nctuce CRORES AT SRR T SEHE TSR G OBt PN S R, iaphragm
pumps, rotelodirgyisepitimpislinemapistanaLin psomoaLiadio pigrs; ayd ihdtienpy iphatrasddpumps,
foot pumps nd rqg&ggl}g%mt such as those used with manually-activated spray bottles. Still 250ther
a

devices aﬁg 6?8%%ssest WS Ruded in reduced pressure source 110 include syringes,

lead screws, ra{0088], cldtkweaikeddyeessiavides,ipapsliddne-desansieviosss prastaptdbparators,
orrat O By SRR 100 Gl A REH R A THE i HESSLEUSHB 110
generated by condensation. 0 i , e 110 may
include ammehymically, or electrically operated pump. Non-limiting examples of reduced pressure
source 110 include devices that are driven by stored energy, and which are capable of
producing a reduced pressure. Examples of such stored energy, reduced pressure sources
include, without limitation, pumps driven by piezo electric energy, spring energy, solar
20 energy, kinetic energy, energy stored in capacitors, combustion, and energy developed by
Sterling or similar cycles. Other examples of reduced pressure source 110 include devices that
are manually activated, such as bellows pumps, peristaltic pumps, diaphragm pumps, rotary
vane pumps, linear piston pumps, pneumatic pumps, hydraulic pumps, hand pumps, foot
pumps, and manual pumps such as those used with manually-activated spray bottles. Still
25  other devices and processes that may be used or included in reduced pressure source 110
include syringes, lead screws, ratchets, clockwork-driven devices, pendulum-driven devices,
manual generators, osmotic processes, thermal heating processes, and processes in which
vacuum pressures are generated by condensation.
[0039] In another embodiment, reduced pressure source 110 may include a pump
30  thatis driven by a chemical reaction. A tablet, solution, spray, or other delivery mechanism

may be delivered to the pump and used to initiate the chemical reaction. The heat generated



30that is driven by a chemical reaction. A tablet, solution, spray, or other delivery mechanism may be
delivered to the pump and used to initiate the chemical reaction. The heat generated by the chemical
reaction may be used to drive the pump to produce the reduced pressure. In another embodiment, a
pressurized gas cylinder such as a CO2 cylinder is used to drive a pump to produce the reduced
pressure, In still. anather embodiment, reduced pressure source 110 may be a battery-driven pump.

PreferabRY the SGRISHLER0N A% DEssr SO e aiRg RUsm:io-Riedye s His seins ¢8/Passeitentled period

of time oanathinglmbbdirgenafdipecbaiibad gas c30AdGsReccEd Py RFSHERSRUIGS 1 Arroyigespeduced
pressure to tisgue %;'[g 105 VE a dressirl%éléi. Dressing 115 includes a manifold 120, which may be

placed aflRERAYES B IFPCRHIA X Gt s Rebestimesd mRdyese BressessEasibl Gorous
material thay i celpally o beinguplacertifeessligehyilintisase siia AR shigsibatingrgduced
pressure to the 10 tissue site 105. ManifoJd 120 may be made from foam, gauze, felted mat, or any
othe?ma‘f%?%g%l?l?é)@ Y Fc?ﬂa%%fk '@ﬁfﬁﬂﬁ%ﬁq\ﬂémﬁiﬁ@?@ﬁfh&fﬂ?&%@% plurality of flow

channels or patf00dg} toRadiliiederhsitilsinmeef rEVpeadderasautedpibvitst A Kasitissye site 105.
[0041] In one embod] t, manifold. 120 js a porous foam and includes a plurality 150f interconnected
cells or pao(r%%sihn% %ﬁgg]%%n&gﬁg}éuflﬁ%mﬁ)%f@n@v HO% BlatRd Ad agpRifo enin
reticulateddcamyihehas Gran0fodanifalufaotiraciay Kioeds SemEe He:Jne nk S istanio, Texas.

If an open-cell foam is used, the porosity may. vary, but is preferably about 400 to 600 microns. The
flow chaﬁ%%eg 8I?ovk)/efﬁrd%jpc%30r1e1 H%&%’ﬁ%“(ﬁbﬁ@sﬁ &f%iéscﬁ?ﬂ)ﬁlﬁtﬂﬁgﬁ%mdffﬁdrmﬁ?ﬁrﬁﬁ%FhEeIIs. The

cellandifiswe sitahOflsMaajfbid 200uniipre nadednarafidusizenorMaycnadtde patiesarg or random
variations in shape and size. Varjations in. shape and size of the cells of manifold result in variations in
the flow Ehaéenrhaeﬁg‘f‘é%%q &c%a%hcﬁaaéﬂiq&zg%%@ﬂgad an J&H@‘?l&%%m&é&?@{}g@&f/fﬂﬁd
through fiawithichdde ot atiRidadanifatilitae diaytalsebercomssedgiag farvbiirrabebirmaterials that
do 25 nott h%vesﬁo E(l%removed from a patient's body following use of reduced pressure treatment
system 156" Stiifabe bioresorbable materials may include, without limitation, a polymeric blend of

polylactic acid (B0d]andreipgiydaliimeid, (R4&Abld heonelypaidadfend mayaisalRcyiganihout
S0l P A AP i 4 QRN e LT P ER Gk mPSEPU LN A manifold 124
growth, or & sca a 5 RIAEHAH Wit manifold 120 to
promotemdifugetvatie, Apsoattilgrisieutatbs e sudinsbiauResimantfiong« Braneigcthe growth of
cells or f«%rﬂé"et{a Q J&i%?é%hskﬁpo%f‘f Q}Egse. "If an open-cell foam is used, the porosity may vary, but
is preferably about 400 to 600 microns. The flow channels allow fluid communication
throughout the portion of manifold 120 having open cells. The cells and flow channels may be
20  uniform in shape and size, or may include patterned or random variations in shape and size.
Variations in shape and size of the cells of manifold result in variations in the flow channels,
and such characteristics may be used to alter the flow characteristics of fluid through manifold
120.
[0042] Manifold 120 may also be constructed from bioresorbable materials that do
25  not have to be removed from a patient’s body following use of reduced pressure treatment
system 100. Suitable bioresorbable materials may include, without limitation, a polymeric
blend of polylactic acid (PLA) and polyglycolic acid (PGA). The polymeric blend may also
include, without limitation, polycarbonates, polyfumarates, and capralactones. Manifold 120
may further serve as a scaffold for new cell-growth, or a scaffold material may be used in

30 conjunction with manifold 120 to promote cell-growth. A scaffold is a substance or structure

used to enhance or promote the growth of cells or formation of tissue, such as a three-



dimensional porous structure that provides a template for cell growth. lllustrative examples of scaffold
materials include calcium phosphate, collagen, PLA/PGA, coral hydroxy apatites, carbonates, or
processed allograft materials. In one example, the scaffold material has a high void-fraction (i.e. a high
content of air). 5100431 Dressing 115 also includes a sealing member 125. Manifold 120 may be

secured tQ tissye site 105 using sealing member 125. Sealing member 125 may.be a cover that is
used to SERATRE ﬂ?8f8&%raf%§§al@§néox%§w&?ﬁ%pé%s| ﬂ@%ﬂlm&?&zﬁﬁ?&%@ 7t le or
semi-persoeriblié matengd LxaragiccsRalimdphspHaes, tahdseaapable ofANastiiydeoay agutird, pressure at
tissue site 105 after installation of the sealing member 125 10 over manjfald 120. Sealing member 125
may be £UPIPBIEH MRPTASHIEH GPETe 'c%ﬁsr!fg]%erﬂlé’d}%B’é‘HﬂHl,eaﬁiW&?%ob‘?é’@%FHFH%G&é& orming
material vaidfyaibe(idosdmppaidpienmafasiigl that includes the impermeability or permeability

materar to provdl e Aois TS A8, 8 by S SSATH O MBEP T2 U RS Boing
providedsttisihbri tifsu@ siectoasishal bl apanbeal D) rSedtihg nlerbberal? benasobidechieathaurable
the UoeLl? SEBS SR SHb G HhMBLP ot ey WA e EETBL AL HAACES over manifold
120 and tispetensitbld Obsenfirpsiiie sitalingoiunetionplitycilioly disgmbstt YE3 iiroipsble ¢f suction cup, a
ol o SR O ohe bofiment reslog et e genfred
corlm)ecti_anemayrbﬁmd)flmeﬂebn@rﬂéfrhbsﬂ\/l@pmdg?djeeedcﬁkpﬁgaﬁfnﬁrimmielfmfnsaaﬁnq)ﬁmm_125 or on
rbunE RS S Hog TR S GEHE OO B SUBRg SRS or may he
sprayed slagifiginiisadmpledtio frpdngeattlinper petmiabiliiatriyaeastios dsialio gosertng siember
N T
case of sibsctiiordysiandalagiriaaberwosinds, cavities, and fistulas, maintenance of reduced
e 2 SR R P S SR ML e o f seqho M 29, S toue fer
as a sealingnienPenay be provided in a pourable or sprayable form that is applied over the
manifold 120 after placement of manifold 120 in contact with the tissue site 105. Similarly,
sealing member 125 may include a device that is placed over manifold 120 and tissue site 105
to provide sealing functionality, including but not limited to a suction cup, a molded cast, and
20  abell jar.
[0045] In one embodiment, sealing member 125 is configured to provide a sealed
connection with the tissue surrounding manifold 120 and tissue site 105. The sealed
connection may be provided by an adhesive positioned along a perimeter of sealing member
125 or on any portion of sealing member 125 to secure sealing member 125 to manifold 120 or
25  the tissue surrounding tissue site 105. The adhesive may be pre-positioned on sealing member
125 or may be sprayed or otherwise applied to sealing member 125 immediately prior to
installing sealing member 125.
[0046] In some cases, sealing member 125 may not be required to seal tissue site
105. For example, tissue site 105 may be capable of being “self-sealed” to maintain reduced
30  pressure. In the case of subcutaneous and deep tissue wounds, cavities, and fistulas,

maintenance of reduced pressure at tissue site 105 may be possible without the use of sealing



[0047] The reduced pressure generated by reduced pressure source 110 may be applied to tissue site
105 using a delivery tube 135. Delivery tube 135 may be any tube 5 through which a gas, liquid, gel, or
other fluid may flow. For example, exudate from tissue site 105 may flow through delivery tube 135. In

Figure 1, connector 150 couples delivery tube 135 to a fluid collection apparatus 140. However,

delivery tube 135 may directly couple reduced pressure source 110 to.dressing 115 wjthout
interveniH&@gﬁﬁég%orsiﬂgﬁe&!ﬁﬁ?oo SHef‘&?&ﬁeéBbéPH‘t%‘énﬁ&?%[@@ﬁ%?ﬁéﬁﬁ%r?%ﬁoéﬁié%%y have any
cross-sestigoahdingifc sisclicast@pitctdfaviaklorapalyeslihd magigion, delivery tube 135 may be made

from any material, and be either flexible or inflexiple. Also, delivery tube 1 ay include one or
more paths or @95@ t%éﬁ%ﬁ?ﬁf)fﬁfﬂlﬁﬁﬁ%ﬁ?é@ E%?ﬂé{rﬁséﬁ\rl}éﬁ?‘fﬂ%ee ién Snclude two
lumens. hpphisiesaisyue s edsmgngmallbetsabdastelpdbsageudt d35dats oaniissbe site 105 to
fluid 15callection apparatus 140, The other lumen may he used to deliver fluids, such as air,

et T B SHICC el G R R DR O m Sh BB ARG BRAGF chemically
active aggnrt$0iontisefliewitardOgh Tbkviuychiaurss. frianiiinieh  thase tisid 550r ginplks deliotshobs in
Figure 1. [0049] In ppe emhodiment, delivery tube 135 includes a delivery lumen and one or 20 more
colectior b SR AR ) ALt P Fo e LG Ao G RS E AP cude a fiter
to managedie dipwsshiexsulrie Mugbréssidgrmehsithdditiatal eliigilsorgarding ther iffaldsion of
delivery Iurﬁens, collection I@ens, and filters in delivery tube 135 are provided below in Figures 2-10.

[0050] I8 chﬂ{b%l%ﬁ?ﬁ%tﬁf ivery tube 135 is coupled to manifold 120 via a 25 connection member
143 .0Connectiof00#8hbebdlizepetibid Isanpadsageany duidstenionahifedge] 20ctoadelivietieuhal 135, and

vice versa. For example, exudates collecte m tissue site 105 using manifold 120 may enter
MR L ST S Ao G s o A
system 1fiéxitdesmiaflndhlde AtvondelioeryabeorSlhay lindhidecrnb odimeistpahbveriniide 135 may be

inserted irectll)gli to ling member 125 or 30manifold 120 s that an end of delivery tube 135 is
a djacentt ouel Wolﬁﬁaiﬁl\llai ay oW, For gxample, deﬁlvery tube may 1nc?u e?wo Tume S. Likr)l

this example, one lumen may be used for the passage of exudate from tissue site 105 to fluid
15  collection apparatus 140. The other lumen may be used to deliver fluids, such as air,
antibacterial agents, antiviral agents, cell-growth promotion agents, irrigation fluids, or other
chemically active agents, to tissue site 105. The fluid source from which these fluids originate
is not shown in Figure 1.
[0049] In one embodiment, delivery tube 135 includes a delivery lumen and one or
20  more collection lumens to collect exudate from tissue site 105. These lumens may also each
include a filter to manage the flow of exudate through the lumens. Additional details
regarding the inclusion of delivery lumens, collection lumens, and filters in delivery tube 135
are provided below in Figures 2-10.
[0050] In one embodiment, delivery tube 135 is coupled to manifold 120 viaa
25  connection member 145. Connection member 145 permits the passage of fluid from manifold
120 to delivery tube 135, and vice versa. For example, exudates collected from tissue site 105
using manifold 120 may enter delivery tube 135 via connection member 145. In another
embodiment, reduced pressure treatment system 100 does not include connection member 145.
In this embodiment, delivery tube 135 may be inserted directly into sealing member 125 or
30  manifold 120 such that an end of delivery tube 135 is adjacent to or in contact with manifold
120.
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[0051] Reduced pressure treatment system 100 includes fluid collection apparatus 140. Liquid, such
as exudate, from tissue site 105 may flow through delivery tube 135 into fluid collection apparatus 140.
Fluid collection apparatus 140 may be any device or cavity capable of containing a fluid, such as
gases and liquids, as well as fluids that contain solids. 5For example, fluid collection apparatus 140

may contain ex frgm tissye site 105. Delivery tube 135 may be directly connected to fluid
coection appalTREE 4o B Re e CU PSR Y CEo L0 e e LS SR DR such as
connector4D5QLiquid Okl ]ak ke flizie dbdactissuapipaldtimay fl snaghhe ghfdtibleorubgitBsanister, a bag,
or pouch fluidly connected to manjfold.12Q by delivery tube 135. Fluid collection apparatys 10 140 may
e a sop BT PAAAD 0 boE oS ARRO o LGRS Bt LU 1405 colict
exudate amehibleids ctmiaimiligsiritiide arcibas mestindiiaicids 4 aveliedpfloids glatkasanbelidas pump, is
used.as teduced pressure saurce 110, the variable-volume chamber that generates reduced
oot AL T MR b LA A AL Bt COR B SHARAIS MO Se Rl bor expands.
The fluid Relfeatyorntwpl it ahag hddireeyyinohdetadsio@laid bollactibarafsgraeatihe dt4dg dtuiats; be alternatively

may include myltiple chambers. A desiccant or absorptive, material may be disposed within fluid
colloctont AFE A A SR AR AN ShE SRR PGB SH ERAtiad 1 the absence of
fluid collection gpps2htus hd @lradrelizoddoappatiilingemagtaie afledxibheoflitigld caaistos etmgi,oyed in
ERRIR e aloyed 10 evppyiate fom mapifold 120.

which the fluids ially those that ar
In 20 andther %%?glggf %Ori{%}i%%%%oro nr%loafléefg\il) umens in delivery tube Whic e

desdribed49etony ire Rigepar@deldhmadyeberusey ba dperaflyconddaktionth féduted heetsoreapparatus 140.
[0053] R‘??b‘%?%d@ g%%‘%ﬁq%%%%@%‘&ﬁé’?ﬁ%ﬁ R %l%‘deeém}é‘aﬁ’r%%%di shich 2 f%‘?e%%?sﬁ{(uﬁ stem 155
operably associated wi € Other components of reduced pressure treatment 25system 100 to
provide isflohmatidreliowsysenpfitheseddis reduped geessure saoreat $9sthevafidbieevohting chapbtive or

absolute amount of pressure that is being delivered to the tissue site.105 or that | ing,generated by
reduced DR e R R B e B e
that actividwedvak gre ety cagqdsslihe flses @iblevton sptectbas Vdldenandndbifleciisinglep valves.

ol S SanR RORE SRR A R RIS R D R vl
Figures Bbsbeptive material may be disposed within fluid collection apparatus 140 to trap or control
fluid once the fluid has been collected. In the absence of fluid collection apparatus 140, a
method for controlling exudate and other fluids may be employed in which the fluids,
especially those that are water soluble, are allowed to evaporate from manifold 120. In
20  another embodiment, one or more collection lumens in delivery tube 135, which will be
described below in Figure 2-10, may be used in lieu of or in addition to fluid collection
apparatus 140.
[0053] Reduced pressure treatment system 100 includes a reduced pressure feedback
system 155 operably associated with the other components of reduced pressure treatment
25  system 100 to provide information to a user of the reduced pressure treatment system 100
indicating a relative or absolute amount of pressure that is being delivered to the tissue site
105 or that is being generated by reduced pressure source 110. Examples of feedback systems
include, without limitation, pop valves that activate when the reduced pressure rises above a
selected value and deflection pop valves. Additional details regarding feedback systems that

30  include pop valves and, in particular, movable indicators that respond to reduced pressure in

delivery tube 135, are provided below with respect to Figures 15-19.
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[0054] Other non-limiting examples of feedback systems include low power electronic indicators
powered by miniature cells, dial indicators that indicate specific pressure values that are being applied
to the tissue site, polymers with various deflection characteristics, and films that move relative to one
another to produce visual identifiers indicating the relative 5 or absolute pressure values being

generated by the reduced pressure source 110. An example of a "film’ bas tem may include a
yellow film anct®&dlo Qfﬁ%‘t B%?tlmﬂe%saﬂeabe f %ﬁ‘?@agls&?fééeﬁd'tﬁ@ﬂff%d% BEof movement

relative tﬂ@@dﬂﬁ:ﬂhﬂléﬁ’t@g@p@d@@ea Bﬁ@ﬂmﬁiﬁﬁﬁétc”wbQﬁeﬂhﬁdl@&@@(ﬂtﬁ@ﬁﬁlﬁdawﬁ&af& @steyaderel(?tive to
one another to reduc ressure, the yellow and blue, films overlap to create een indicator.
plealit A S et e i Do AR e T
indicatesfdafiline fegssove fwaﬂnste@aedﬁb&dﬂmrprbadueeehmemmemmmgah@heldmve [0055]
Reduced ssure treatment stem 100 ma de a volume detec stem 157 to detect
it et A B R e e (G e
the presefigeffilytandda @xwﬂ@@rmﬁemyﬁmfﬂhﬁealﬁh@ﬁ:d&ct@mbaraﬁnreﬁmmlqisystem 162
to monitor the tem%eratur f tissue gg&ﬁ &;(35 an |nfect| n detect tem ]8]? detect the presence

of infectiBIF S TisE0 %‘?te a%lﬁ(fl%l? Wﬁt‘éefﬂ%?ﬁfg ]d%y%f’e P\@ ot ate of fluids
drawn froettlistersite HoS dndegisondieiastion rﬁys&rmela&&mawnwudmafmrppday atledusidbstance that

changes color in ena The foam or otehr substance ma rably associated

with marﬁfodWO%d%ﬁ%l@ﬁ?@r@Lﬁﬁ?ﬁ DI LE AP R D P Eh ’fﬁbofna}éy ﬁg‘f 3 S)?B{)sed to exudate
fronotissiteeised ahd hh@ﬁdﬁmnd@db@@bﬁwmmtmﬁtnmhekpthmpﬁeelﬁmagféaystﬂmsndadmmﬁmressure
treatmenbsystem 100 ma ncléi e valves, r tors swrtch and other electrical, mechanical, and

fluid comPOREREH S%ﬁ]it et slt‘ilgfrone Breéﬁ%?gss RGARRISH tissue site 105. 25[0056]
Turning now to [0RASE 2Rr@timeé@meawt&zttﬁ&tmeyﬁtanstéﬁtrﬂ@@ﬁmﬂhmhmladm%tuﬂmg example of

reduced pressure treat 00in Fi shown a to,an illustrativ bodiment
o o R S s A e R T e B e A e
the dresdilvg 2dé&tcunidig stedutel toréssutehsquresen2d 0f Brasttn@ﬁicﬁardiawdlfnad pEeESsHEIte source
21Q are limiting examples. of 30dre srn and red ressure s rce 11 ure 1

res 5tsel(:tl qqg a tem ?‘I‘%%mtfélggns UGes'a pﬁrrmlctl)lrltd)fr Iumensp ?rnapart?tf) ar U %2@5 %%Iudes a
delivery imrfeetnbﬁmtamba pystatity @F txoﬂetetwomhjpnmeséﬂif iAftetioghtRigsre @tshﬁﬁgsandhﬁ 235 as

having aﬁlr&gle delivery lumen t27olaé:r,d two cdlle OH lumens fﬁ%ﬁ%e 23 ytlhave {dtbumber of

onitoring sys ow rate o sue
delivery AR CArREBH e RE or'examp e mul edelrvery mens and a srngeco Sction lumen

may be ihdiewdion detedtmﬁ 3%stem [IKBSBﬂa;,O\Iirmtuﬁe qofuaaintgr@tﬂlermehstamcta himﬂ&ﬁa,ngcslwding ideheery

lumen 270 and ﬁ)(%rg of C(Ell(]ecyon Iumens 27%Sfare fde)?/ conneé:bed to reduc Qpessur %ource

210 sucHtRar s &re ex?)cl)ase 8 reduce tr.l)lreessélure RIS Y eaudsd presassﬁ?g%gnera eldl%il reduced

prezdurel@0urcéelitrinapd3iFanshittadlihranighchacging thetqgialalisxpdadernscinlatbhEEB5 to
tissue site 105. In addition to the above-mentioned components and systems, reduced pressure
treatment system 100 may include valves, regulators, switches, and other electrical,
mechanical, and fluid components to facilitate administration of reduced pressure treatment to
tissue site 105.

25 [0056] Turning now to Figure 2, reduced pressure treatment system 200, which is a
non-limiting example of reduced pressure treatment system 100 in Figure 1, is shown
according to an illustrative embodiment. In one embodiment, fluid collection apparatus 140 in
Figure 1 is tube 235 fluidly connected between the dressing 215 and the reduced pressure
source 210. Dressing 215 and reduced pressure source 210 are non-limiting examples of

30  dressing 115 and reduced pressure source 110 in Figure 1, respectively.
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10tissue site 205 via dressing 215. In one embodiment, reduced pressure source 210 applies reduced
pressure to tissue site 205 through delivery lumen 270 and plurality of collection lumens 272 such that
the plurality of collection lumens 272 receives a fluid 274, such as a liquid or a liquid containing solids,
from tissue site 205. In one example, fluid 274 is exudate from tissue site 205. Plurality of collection

lumens 272 may store fluid 274 received from 15tissye site 205. Thus, the need for. a arate fluid
collection appanéﬂg]sug‘;ﬁlges%ﬁﬁd‘%ﬂ idR! ’éYa(EgEu%ﬁn S é‘ﬁgﬁiﬂige%}?ﬁ%égﬁ Reduulced

pressured¢padryaaiRysg ma%QQ} playalig] Uﬂeoalek&&ﬁi Inm&:ﬁbtev,_@o wﬂthddg‘htm@lﬁé’ﬁ s]hb\ps_ltﬁbellar, tube
25 s & ey el T s clecton g et 2o Dolvepyumen g 7o and
one or mgtg HoeeHRT &N%@hﬂlﬁcﬁlﬂééﬁ@[&dﬁ@@'@%cﬁ doeltdaryldy m&hif_ilh—:‘déiﬁ&@ridmeﬂeaﬂd)la Iumep
iterS o WU ATAHEN WP FRoHEMEAPA0 RS example in which delivery lumen fiter 27 or
collection lumen (58] 278 isot thephanitglofaluacss oneabeyddaiveslio) ddisatydkehh 24l endnay be
oo 2 S e e e GRuetie e 19 e oS it sdarprug e
exgmpIetlﬁm‘iﬁﬂt@bj@qidw@%&di&d@_’rbi@uaepalmﬁsglwdmb'mbpﬂémﬁéi@hehjedtlit_y m}hm;rdto the particular
et & Seeot EE T S ISLENd Bl 238 DS ERCe RS il 2o e
restrauns tyspssite s stiviil 2skifigrdl Snthringe delivedinamer dicod prosgiconeuce Aidremdieponents of
T e e
[0061] AlthewahXF R suel2tisitahspdalalipyoficotactiter Biteas2Flenenting afyillld | Bdnamaentering
delivery lH(Tl]l?(? 02r7a 'ic(ljlﬁlclvg)r talllijrmnegnsgﬁgg, 7c?m & uael%&ebfog!afnegnseoeggnggle, fluid 274 is exudate
from tissue site 205. Plurality of collection lumens 272 may store fluid 274 received from
15  tissue site 205. Thus, the need for a separate fluid collection apparatus, such as fluid
collection apparatus 140 in Figure 1, is eliminated.
[0059] Reduced pressure treatment system 200 may include at least one filter
coupled to tube 235. In particular, tube 235 includes a delivery lumen filter 276 and collection
lumen filter 278. Delivery lumen filter 276 and collection lumen filter 278 prevents fluid 274
20  from tissue site 205 from passing or flowing past the one or more locations at which the filters
are located. Delivery lumen filter 276 and collection lumen filter 278 may be any type of filter
capable of preventing the flow of fluid 274, such as a hydrophobic filter, a hydrophilic filter,
and a mechanical valve. In the example in which delivery lumen filter 276 or collection lumen
filter 278 is a mechanical valve, a one-way valve, such as a duck-bill valve, may be used.
25 [0060] Delivery lumen filter 276 is coupled to the end of tube 235 that is adjacent to
tissue site 205 and dressing 215. As used herein, “adjacent” means at or near another object.
In one example, a first object may be adjacent to a particular object if the first object is nearer
to the particular object than a second object. Thus, a first end of tube 235 may be adjacent to
tissue site 205 if the first end of the tube is nearer to tissue site 205 than a second end of the
30  tube. Delivery lumen filter 276 restrains or prevents fluid 274 from entering delivery lumen

270 through one or more components of dressing 215. Thus, reduced pressure may
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5 prevent fluid 274 from passing a particular point along delivery lumen 270. For example, delivery
lumen filter 276 may be placed inside of delivery lumen 270 at a particular distance away from an end
of tube 235 such that fluid 274 is allowed to enter a portion of delivery lumen 270 unobstructed by
delivery lumen filter 276. Additional details regarding the placement and coupling of delivery lumen

filter 276 is provided in Figures 4-6 pelow. 10[0062] Collection, lumen filter 278 is cqupled to.the end of
A e AR e e e s et ol R i e ek
274 fromeenéetsdd irdplodipresssitsootcenddd orrom exiting plurality of collection lumens 272. Due
to the location lection lumen filter 278, plurality of collectign lumens 272 between the . dressing
215 and sollect ol mert HEPSY BB 2T e KBt IEF LISk o R RUHETBITS B it 16 rom
tissue sitz72@tordkiterhlgddily ol Coleatnn| diens ZiiznarefindueTe ath b yiseditcsideiessuseosource
210, fluids are draw tissue site 205 through manifold 220, which is gdjacent to tissue site 205,
o Dt O AR P TGRS S PRGN By QeSS TN Al IEPENHEBon the
diameterdalideny tahen dfles| Embiamjusaenssd plsidding débodsclipnelupyens 2 partisilaeldisaribe length of
each collection lumen betwee sing 215 20 collection lumen filter 278. For, example, plurality
o coloe A NS e B T F A A g P B PEEHRE QS NAER o f
274. Hoviavien, 2@ aiobemendtb bedgihsichlmeddinetrroof pddidbhabietalle ctigir disgehs 272 may be
adjusted based on the particular.implementation. such that plurality of collection lumens 272 may store
oy amoBIE SR 5020 B B85 AL BT PSR A 225 RO U Ploralty of
colligction lume@iB2P calviheetion hereafilde 27 iarsnyittit gordrugeioftabs X3S fhnisedijmettpressure
source 210. When plurality of collection,| ns 272 are.co tely full of flyid 274 between dressing
315 and SRS TSR RERSH . Jo ISt RN ST o s s TUSTE PR (Bamited
through ptdrebt) pteottecbarctubions &é ekitirgyplyrdbtivef\ctlleiv? RihROs@Mnudset totthnsmit

reduced pressure even after.the pluralit colle 1'onIlu ns. 272 is full 0064],Although
e oot e L A S G SRt 2 e e e oo
pressure2dSuakcdlieciiofidutien liteed i tarc2¢& maiysaapabhied moyivingr exaltaig dnt etR8S 1 ds

exgmple . collection n%%%fi er 278 may be.located at a midpgint alang the lepgth of tube 235. In this
exggple,ﬁgfﬁr%ﬁlﬁeo%lceo eCtion fuf %ﬁrsa?%f %?ﬁa%/cﬂ 9\;% ll}lsdp% oy s ]éeé‘)lrcneleas obstructed
by collegiessiurmsrufiec? 127 Slaidtheasnidpoinrahttibme sife 70t throolbatien: fold @27 lvehi2H &prevents

1 21 e DS pie e s dmapmialaleciepers iz
274. [0065}ilatde 6oh hugk depptel srepic et diesstreand atmnert sfstelie 200 naensdiu ghitdinyuifiple
collection JHMen MG Rnt L 1HS RXIPIS e SR SRR KRR S L MV REAE R Sssing 215

20 and collection lumen filter 278. For example, plurality of collection lumens 272 may be
capable of holding approximately 30-60 cubic centimeters of fluid 274. However, the
aforementioned physical parameters of plurality of collection lumens 272 may be adjusted
based on the particular implementation such that plurality of collection lumens 272 may store
any amount of fluid 274.

25 [0063] As plurality of collection lumens 272 fill with fluid, plurality of collection
lumens 272 continue to be capable of transmitting reduced pressure from reduced pressure
source 210. When plurality of collection lumens 272 are completely full of fluid 274 between
dressing 215 and collection lumen filter 278, reduced pressure may no longer be capable of
being transmitted through plurality of collection lumens 272. However, delivery lumen 270

30  continues to transmit reduced pressure even after the plurality of collection lumens 272 is full.
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at a different location along each collection lumen in plurality of collection lumens 272. Thus, each
collection lumen in plurality of collection lumens 272 may have a different fluid capacity. [0066]
Because reduced pressure treatment system 200 may be used to treat low- 15exudating tissue sites,
the smaller fluid collection volume provided by plurality of collection lumens 272 (as opposed to a

provide treama oS an A TEHBCS BUSTOEb R TR SOBACE M v S TG EURTo Aeeratus
that is intageaesl iioia ddjdueac redstde ptetiiesystibesDIONBLE Paridirheisfiien 278 and haximizes
ot o 2 AT AP BERCHLty Pep LBEGITTY b ABARISE: DRI g AL ToF RGP opilng
fluid dgri@qﬁdbb‘igt@ﬂ‘@r@ﬂ*ﬁ; lenglh\t_iﬁglﬂgimbadhﬂ:hw mer_mhnifh_ifh]z@(bﬁ udn@ﬁmlmms [lellality of
colesion s ATz el e st rpeas shem Aty o
trappi.ng ﬁﬁapsahtepiﬁtiﬂﬁzafésmwa boHégﬁogS&ﬁeﬁéﬁlle@NS preyens i Riflifer pbs'mgrﬂm Qf
oy L SBISSULTSIS SRR NG ST e shadsd e show g e 2
transparefittic Bpapeifintdroy phusdivylu€bdlldctidddumandity RisibjefiF ovidxfnipl274he one or more
oubsntaly oY RO SIS IR O BT SR DRl RS Tt
respectivawdapictiolielitior huaved filted)ObiSthin amatpr, exdmoldsdtienhatendi fireymmayhbeH dedded?235 is
tmugg 62?5%¥ aP giﬁ’érrgnrﬁggg 18}1 g]ggegr iea.lellé}-lrg&?égwcjrq l%gferqll%pru%a\ﬂ%ilbc!‘f; c%lllf%é 1otrk1] ?u%qte%lstﬁa}a?’pﬁ{&sq cy of
each collection lumen in plurality of collection lumens 272 may have a different fluid
capacity.
[0066] Because reduced pressure treatment system 200 may be used to treat low-
15  exudating tissue sites, the smaller fluid collection volume provided by plurality of collection
lumens 272 (as opposed to a dedicated canister) has little or no effect on the ability of reduced
pressure treatment system 200 to provide treatment for an extended period of time. The
compact nature of a fluid collection apparatus that is integrated into a reduced pressure
delivery tube minimizes patient discomfort and maximizes patient mobility. During treatment,
20  when plurality of collection lumens 272 becomes completely full of fluid 274, tube 235 may
be easily replaced with a new tube.
[0067] To minimize the risk of spilling fluid during tubing changes, or having fluid
backflow into manifold 220 during treatment, plurality of collection lumens 272 may be
partially filled or packed with desiccants, absorptive materials, or other trapping agents. Non-
25  limiting embodiments of delivery tubes having such absorbent and/or trapping characteristics
are shown in Figures 10-14 below.
[0068] In Figure 2, the portion of plurality of collection lumens 272 that contains
fluid 274 is shaded to show that fluid 274 is visible to a user of reduced pressure treatment
system 200. Tube 235 may include at least one substantially transparent tube portion through

30  which fluid 274 may be visible. For example, the one or more substantially transparent tube

portions may be a window on tube 235 made from a transparent material. Each of these
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5Because fluid 274 from tissue site 205, such as exudate, may have a darkened color, fluid levels
within plurality of collection lumens 272 may be easily ascertainable by a user. [0070] Tube 235
also includes demarcations 280. Demarcations 280 indicate an amount of fluid 274 in plurality of
collection lumens 272. In the example in which tube 235 includes one or more substantially

transparent tube portions, such as transparent wi s, 10 demarcations 280 may be included along
each tho WD A AT E i P S ELETE GOSN o f
274. For laxasmpie.the first of demarcations 280 may be labeled "5 cc" and each demarcation
thereafter may be Igheled in 5 cubic centimeters increments. The particular incremented used may
depend on the ﬁ%@nef&%ﬁﬁi@i@éﬁ’%%&ﬂﬁ?&ﬂﬂ% 58% s%s-géaé{%orﬁg?\ﬁ%\?v of tube 300
is showntfsaspihafansaedtivEhus cfied BBt tinyabénditbliod teito Figuoeal trassphiency ioffidear233, delivery
lumen 270 has a larger cross-section.th ach, of collection lumens 272. However, in.one example,
the rossé)gg%lffgrﬁgf%%ﬁgﬁﬁ%wgﬁeﬁ %16%9/ PEHTE ?é‘f‘ff%%%rnslan;kfﬁevretﬁé%r e %‘fgéiqrs%]&lfgn of each of
collectiondusizanti2in lusslityesy doiteen v himeds@ikatiyrbkticascity Kc2ralisnile bpeasecircular

cross-section s However, delivery lumen 270 and collection lumens 272 may have any
cross-sectionali&?fﬂle, sﬁlgeﬁea%gr?%\%ﬁcg%%@83%?8?%?85u acor' gﬁgggg%aﬁ%ﬁa%@éégate alf0072] Each
of collectipolumeinBuld 274 shpluraksy edfuiclistaitniiomede R7ery luthe ex2ntpsrichwhathcmbedidin lumens
272 surrou%r[ggdeliverx lumen 270 inta1 ircular gattf{nb 25 Il—,lowever dgs”\t/r%ﬁ/ Iumgtnv%Z@o%d collection
lumens 2% Si%hever gh(i;esf)% Biwws ?’gurra iBH Fetative £3 68853?1‘%5 er, mcﬁ?girng configurations in
whibth eadéneicnilentip80lumebs RicPided aloliffersaht tistainde fronEadiivé detnanenti@n 0286 sdgition, tube
300 may include two or more delivery lumens, such a livery lumen 270Q. number of collection
lumens f?ﬁrﬁ%@n O & MEIHE ?Hl%u%rea%)ﬂ)m?nogﬁlel%ga?%p%,rtﬁ)éaﬁn rﬁebglregf? te E/er lumens in tube
300 excekasapitioas 280 mesyobeblrdtidfidweiens] each dfpasd8itidelithergdiinrena? 1@ istalkd shown to be

located alogl% Eh%d%‘egétr“di%?é r%%ﬁ%gr rifoteube ﬁ;%?‘rHr?é’rveveﬁ ed lllig/eegyfnlgm nezzpokn% be located along
any longi daTh & axistiht PaVersesthe eﬁ%lt% SrtubE 50y’ }n one exa%pfg, Hellvery lumen 270 and
collectiorithpleerm@tidgmay be defined by walls that longitudinally extend through the length of tube

doilory lumen S ectoi ARG © OB criite Mo o o G 20 Y e
400 is shihevpefrsprecthe pérspssetiedioharosticatutid naFigdieatord shéiguie Biglitdod delivimpludes
delivery ISR 5 hal &1 RER, S CQURIEH IR QD 210G BRI O5 95 NER e 200 Delivery
umen 10filter may have the same or slightly Targer cross-section than delivery Timen 270 to
ensure theaatstiles thdumes-iteion 26’ dalivere vemefl Ziddfroay batdkngrieivendliendmr it Oesirery
section of each of collection lumens 272. Delivery lumen 270 and collection lumens 272 also
20  have a circular cross-section shape. However, delivery lumen 270 and collection lumens 272
may have any cross-sectional shape, such as an oval, polygonal, or irregular cross-sectional
shape.
[0072] Each of collection lumens 272 is shown as equidistant from delivery lumen
270 such that collection lumens 272 surround delivery lumen 270 in a circular pattern.
25  However, delivery lumen 270 and collection lumens 272 may have any spatial configuration
relative to one another, including configurations in which each of collection lumens 272 are a
different distance from delivery lumen 270. In addition, tube 300 may include two or more
delivery lumens, such as delivery lumen 270. Any number of collection lumens 272 may also

be included in tube 300. In one example, the number of delivery lumens in tube 300 exceeds

30 the number of collection lumens.
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lumen filter 276 may be coupled to the end of tube 400 using any method. For example, delivery
lumen filter 276 may be welded, screwed, glued, bolted, air-lock sealed, snapped, or pressed onto the
end of tube 400. 15[0075] Turning now to Figure 5, a cross-sectional view of tube 500 is shown from
the perspective of cross-sectional indicators in Figure 4. Figure 5 shows the opening of deIivery lumen
270 obstructed %ﬁllv Iume fllterrﬁﬁ uch that fluid from a ti s e Slt nno r delivery
lumen 270. In p@ﬁ lar ZRINSEN ST ? FERLA %gj ff RI&%y lumen

270 suchofhabel@lioeBduwasen, fdahwammmg&m 26 shiemdoap @h@lehngrmduﬁaemxwﬁmt
overhanging porti 271. Deliyer, en filter 276 may have an nes icient to prevent the
fow of PR dBRERE i RIGHAPOT S BEERIAG I AL RSO b 593 5P SSHOBHIR by
dellvery mmmy I&rd&?ﬁaﬂbﬁ sttt mﬂgxﬂudlrﬁﬂglegtémdmn@ctbd lbigthkegatibe 30memstig2. [0076]

Turning now t ure 6, a croig se?nonal \gsew of tu e 600 s shown |(r)1t25]é ichd |ve men filter
276'has & Aife é &?&‘EHE?&% fsgeﬁ 5’[&)}5{ i F ﬂfrﬂ% Pgure B0 ﬁgr Ygfydellvery
lumen flll&n@ﬁoﬂmﬂlaMMGmﬂapprommately equal to the dlameter of delivery lumen 270 such that

delivery lumen IN its into the ce defined b delivery lumen Hp ?ﬁdell ery lumen
filter 276 is sho B be p‘o%lﬁncgnn 0" aig% d401a&5?veryc1tlo lvi% §gll%eepriy may be
located ahymepeoﬂlwgfthoﬁmectgthad)ﬁmhmmwﬁgﬁé Q. IhbesAeRamieles dilietyyiimmamfilter 276
prevents |d ssue s e location ich deliver lIter 76 is located
along deff\l/%eryzf umen 3 Coup?%é%]t ur@nﬁg%nglw v ?Pllélér fwg‘c’:?r sﬁns]fleec %@ﬁ%&y B 1uBe"?00 is
shd@n frﬁheﬂﬁé@emphﬁw&xefsmsrsxﬁgim}gahngdmm Eemlélgtlrmme]iubgz TaflénAudl&s a@sliection
lumen 5fj He ‘;7%8 C IIectl Iurgeggllter 278 |sﬂs wn tob e coup g}d to an end ?;Ot tﬂa 1700 Collection
lumen f|| er 15a1S6'Sh own as deco FOM th e en%flo‘afr UBe BH%?er <how the ¢ I¥ape of
coIIectloMnmeﬁlM@ﬁ@andtmhpMndltterezm&)&md |$&()rmngaam ma&rualre%?@x\ﬂﬂ;ﬂa, coupled onto
the end %f fube ctl? Iume fllte 218 covers ¢ Ilegtlg u&’nenﬁ Y{ oes nohcover
delivery lumen % as aper ure 9 1 oca?edsgf"atﬁ’ee (3[§eue gyted, air-lock sea e » Shapped, or

pressed onto the end of tube 400.

15 [0075] Turning now to Figure 5, a cross-sectional view of tube 500 is shown from
the perspective of cross-sectional indicator 5 in Figure 4. Figure 5 shows the opening of
delivery lumen 270 obstructed by delivery lumen filter 276 such that fluid from a tissue site
cannot enter delivery lumen 270. In particular, delivery lumen filter 276 is shown to be
located just outside of delivery lumen 270 such that delivery lumen filter 276 overhangs the

20  diameter of delivery lumen 270 at overhanging portions 277. Delivery lumen filter 276 may
have any thickness sufficient to prevent the flow of fluid into delivery lumen 270. The
openings of collection lumens 272 are unobstructed by delivery lumen filter 276 such that
fluid may be received and collected by collection lumens 272.

[0076] Turning now to Figure 6, a cross-sectional view of tube 600 is shown in

25  which delivery lumen filter 276 has a different size and configuration as delivery lumen filter
276 in Figure 5. In particular, delivery lumen filter 276 has a diameter approximately equal to
the diameter of delivery lumen 270 such that delivery lumen filter 276 fits into the space
defined by delivery lumen 270. Although delivery lumen filter 276 is shown to be positioned
at the end of delivery lumen 270, delivery lumen filter 276 may be located anywhere along the

30  length of delivery lumen 270. In this example, delivery lumen filter 276 prevents fluid from a
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10delivery lumen 270. Thus, collection lumen filter 278 may prevent fluid that has been collected by
collection lumen filter 278 from exiting collection lumens 272 and entering a reduced pressure source,
such as reduced pressure source 210 in Figure 2. However, reduced pressure may still be applied
through collection lumen filter 278 such that collection lumens 272 may transmit reduced pressure to a

tissue site. Although collection Jumen filter 278 i shown to e an "0" shape, collection lumen
finor 278D TG A OB A S YRS PN g S IRIEH B Elloction
lumens JéRvégriexrmpi®. the collection lumen filter 278 may be a disc that has no central hole, as gas
may still be allo it delivery lumen 27 0078] Collection.lumen fjlte y be coupled to
the end of tubel gg%jjsm)guwgzﬁﬁv%fﬂrg%g?—% % % ST 8&% I?ﬁté@ Welded,
screwedﬂglpedpbatt@omrokscéeae@teﬂirﬂwmeﬂ 110Figiﬁ‘é$3dlﬁm@'7t‘)@1ﬁﬁlﬂtdkfstubﬂe3ﬂ@n Q&3] Turning
now_to s se ctional yiew of tube 800 |s hown f the e cross-sectional
mdéator@ efi' ofols u@%’i’tf\ﬁ?tﬁ%éﬁéﬂ?ﬁ@&? 518t ﬁ %é?g%’t@ ?19 ted by collection
lumen flI(hflIéZBcﬁuEimHﬁﬁﬁftmmm ﬁMﬂﬁvﬂSﬁlt&:&&tﬂ@d Exinchkesitbof e Neioberanias v
reduced sure e .In particu tion lumen filter 278 is sh to be located just outside
CO||eCtI0}1B % 0§ 5%&@35% 8 fe H?mé%%fﬁ\fézﬁz *bt&tﬂ%?ét é%tﬁ?l collection
lumens 279. &dtlacboupllamemdliﬂm eBofapd 20, aﬂﬂeﬁtlohﬂ&ﬁ&ﬁdﬁtem&@cpfﬁ’s&mlﬁwdiﬂw of fluid
out of ¢ Ilectlo n filter 278.. Th en| lumen 2 nob ruc d b coIIe ction 30
lumen filter E% ac hateﬁg%ﬁgﬁ'lg %% exiet 1%59\/22}% ﬁ%ea%%'gﬁ%g?g

redéced qeiegsyreusenr220. Thus[%&@]ﬂmmmgeﬂd‘vltetoﬂgmey%)ravetasmaedmnﬁls\hem of tube 900 is
shown in |ch IIec onJu en filt a different size and co ion ollection lumen
fter 27 S B 1 AR 5005 T B HL A B FRLEDRB e fiters,
each of MmamdmmbmmewﬂeaspaﬁmdeMMy mﬂieet?dr@ imrﬁegtﬁezz’ ZPE)Wbeedlwﬁefted of each
collection lumen f|Ite mat L to he di colle tlo en 272 such
that coll&ction Tumean sftz ers @P]Tetgln o ceﬁ/ tﬂea Oheny ?‘;} |s ei%hr?tpﬁe eac{% 01 Bif&&tion lumen
filters maybmaydchmmdaledabeeispirasyrectoenti shee fiie o&lthu@tm&temﬂudmﬁhﬁt Ad8rist prevent

the flow a ereby allawi w. of reduce re agross collection Iu ers 278.
Alig)ughc}eogﬁrelc?on‘fur%en&?lteﬂ% J 8?8% OWH. t%lie %?)Esrflo% tat]ill)éeﬁ e gollectlon
lumen 27P&;veatiagtithm dufioan ditidre 218 onayobe df catledtanylvhere QMgPtdneebmngbtepﬂreollectlon lumens

272, therea qbfll'll C]Lti aC| {)or egcht l gg% lc% ﬁ 2. Each one o{ﬁ t]ﬁr\tl I(litmen filter
278 may a e located | ren locations a ong'each respe |ve Esredén ?umen Stich that
each colteetardelimeny Rﬁ‘ﬁehﬁa different fluid capacity. 15[0081] Turning now to Figures 10 and 11, a
delivery tube 1%)(97@ Sh%\gp 2 188erl n filter 278 may be coupled to the end of tube 700 using any
20  method. For example, collection lumen filter 278 may be welded, screwed, glued, bolted, air-
lock sealed, snapped, or pressed onto the end of tube 700.
[0079] Turning now to Figure 8, a cross-sectional view of tube 800 is shown from
the perspective of cross-sectional indicator 8 in Figure 7. Figure 8 shows the opening of
collection lumens 272 obstructed by collection lumen filter 278 such that fluid from a tissue
25  site cannot exit collection lumens 272 or enter a reduced pressure source. In particular,
collection lumen filter 278 is shown to be located just outside collection lumens 272 such that
collection lumen filter 278 overhangs each diameter of each collection lumens 272. Collection
lumen filter 278 may have any thickness sufficient to prevent the flow of fluid out of
collection lumen filter 278.. The opening of delivery lumen 270 is unobstructed by collection

30  lumen filter 278 such that no hindrance exists between the opening of delivery lumen 270 and

a reduced pressure source.
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to an illustrative embodiment. In particular, Figure 10 shows a perspective view with a portion broken
away of the delivery tube 1000. Figure 11 shows a cross-sectional view of the delivery tube 1000
taken along line 11-11 in Figure 10. Delivery tube 1000 is another non- limiting embodiment of delivery
tube 135 in Figure 1 or tube 235 in Figure 2. Delivery tube 201000, which includes lumen 1010, is
operable to tranE mit reduced, pressure from a reduced pressure source, uc s reduced pressure

source 110 in FIQURRl1, thuiug RO wite FgRrF 9s 4iSEafs-seehend HP (Rl ke PMliis)MBe®000 may
also be apkicxieltectrRGeivm b6 Wdf 08 dAiss defitent! ﬁmﬁﬁaw@ﬁf@ﬁd@&uagd@mﬁwﬁﬁfﬁﬁsmltted

through deliver, tub 1000.m ycause liquid, from g tissue._site t wn in en 1010. In one
embodln%g B R 3o e el AR aﬁf}s&@ artﬁ Mﬁ %fg?é?ggg.ng 115 in
Figure 1,1@tneh fh&triheahnwﬂmtma@ebvewea&ism&ﬂ%yawomawwfethe)ﬂrlaﬁseng;zsmch as
manjfold Oand connecti ember 145 in_Figure 1. Although Fi S 1 show ellvery tube
1008 to LSRGk TR U RC b RR AIBE 20505 ARG ARG LAy O UEF FGRENE such as
lumen 1Q46h 36(ROE2N Lutear 70 S0cdnchades] ketiReskimnta Eiterd B0l ﬁtayltfobﬂuedmrogat&ﬁiem;ﬂions
on the inper. surface of the Ju 010. ece s 1015 tend alo easta ort on of the
ength oD R 068, T HSTHER B HER TTE ELRe e bR SBbErAIBHATe tength o
delivery flibe d0RGuiA, wath af eactans r‘a@a&sﬁStma&mah{em afgab,stbmaj};aﬂemhg:mmw
cross-sectional shape. However, the cross sectl WaIIs frec ses 5 may
R A T e R S g G P A Rt
crose-seatk)ﬂaivalnapbecﬁanyoﬂéﬂm haltnéd &%&%lﬂ&ﬁBﬂnwm@eM@nedlt&adwhhﬂaﬁ ﬁhsrsrbent
capacity eI|v 000. cludes ribs 1 015 are
separateg.}fgrd 3?1% earng)‘/’vgﬂé %Encéni‘ Teﬁggl“ %%hw{ﬁugfé’% i YA lumen
1010 to Hhneé mpar@geﬁ:&e&dl@&&l]&nti(mxdmmo H]aﬁhﬁlméﬁ)fﬁdﬁa;tlbﬁ\lmmyfﬂmb'é% nfalyx miens and
ribs. For 10 exa 1 ber.of recesses may be altered tg adj st flu tor ity or
absorbenfe cRara eﬁg ﬁir?#[? %té?f/lstﬁ%ongtﬁﬁéy e%p f68§2£ ggrrlylfnben%g mayaso ﬁf:l]clude
absorbembﬁmtmﬂu]:@a&?l]maalashfﬁaemnﬁhmdrmbw% is disposed in lumen 1010. Absorbent material

1025 is operabl bsarb and store I| id Suf ﬁl fro i Slt Non- I|m|t examples
of ﬁgsorbentm erlg 1gf|nuc tde %(L)va‘)’etf)a uy S ad;lcu abnﬁ%%@%%? Qe car xymethyl

cellulosetoadillustrative embodiment. In partlcular, Fi 1gure 10 shows a perspective view with a
portion broken away of the delivery tube 1000. Figure 11 shows a cross-sectional view of the
delivery tube 1000 taken along line 11-11 in Figure 10. Delivery tube 1000 is another non-
limiting embodiment of delivery tube 135 in Figure 1 or tube 235 in Figure 2. Delivery tube

20 1000, which includes lumen 1010, is operable to transmit reduced pressure from a reduced
pressure source, such as reduced pressure source 110 in Figure 1, to a tissue site, such as tissue
site 105 in Figure 1. Delivery tube 1000 may also be operable to receive liquid from a tissue
site. In particular, the reduced pressure transmitted through delivery tube 1000 may cause
liquid from a tissue site to be drawn into the lumen 1010. In one embodiment, the reduced

25  pressure is also transmitted through a dressing, such as dressing 115 in Figure 1, such that the
liquid enters delivery tube 1000 via components of the dressing, such as manifold 120 and
connection member 145 in Figure 1. Although Figures 10 and 11 show delivery tube 1000 to
have a single lumen 1010, delivery tube 1000 may include any number of lumens, such as
lumen 1010.

30 [0082] Lumen 1010 includes recesses 1015, which may form elongated indentations

on the inner surface of the lumen 1010. Recesses 1015 may extend along at least a portion of
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alginates. Absorbent material 1025 may at least partially cover an inner surface of lumen 1010. In
another embodiment, absorbent material 1025 covers an entire inner surface of lumen 1010. [00851 In
another embodiment, absorbent material 1025 may be disposed in all or a 20 portion of recesses
1015. For example, absorbent material 1025 may cover the inner surface of each of recesses 1015. In

this embgdiment, ahbsorbent material 1025 may alsq cqver ribs 1020. amount of absorbent
material %é%nﬁ tqgafglélﬁryo%%ﬁ@ﬂ'o aaﬂ%%ﬁ‘%ﬂgé‘?ﬁﬁ&ﬁ%%eﬁﬁ%sewf eexfﬁrrlr(lie%ﬁ)fﬁladl, ?ﬁgfﬁding the
inner suragehod fduthyexfyradesset0l 0l vathay &elvafiedtdssisdrébSemay Hevseasbitmigdiboskaint capacity
of deIive% tui)e 1000. 25[0086] Turning now to Fi%ure 12, acr SE-secti nal vﬁﬂ/e%atﬁg (%elivery tube

n

1000 tak¥f4 %@r(ﬁ?f‘ési‘ﬁ-ﬁa f]‘reﬂ%ﬁ)’V %Vghéh i Sﬁ?ﬁ?f&% gr,s GG 9%Rows 4 porﬂon of delivery
tube 100fdesvebithldhaayientcrasyetabd 02bhasdseti aatdratedygith, kjipdefromrthgulmsshasite to form
satugated absorbent [naf erial 1225, tSattir?}ed al%sorbeptth(cn%tﬁ{iacl)tlze%gsma)[ﬁgrr%alliqgiedv Such as
exudate, R8RS £10%E i S.CB)esﬁvseerlﬁ%es 600 In AflTaes Centrar r’ed es e 3o pressu?le passage 1230,

which remaidis s ke abbabdinccapesaty efitiotatasiabie dJ@bated with liquid from a tissue site. Thus,

delivery tube 1 ay continu transmit red pessure all or a portian of the absorbent
material in Iumgﬁgfglo ig%rgfﬁlrafpé?i) mﬁuﬁéﬁf%ﬁ@% lffrﬁsflsgesr\:ig\i/?gt]@ %ié%%@%é %rﬁgl fﬂ,ea delivery
tube 130éhistishdwiatdeasirdirgfaibn 1026t AiltbomgibBaunent Ol andaklichiaw, leigemel @ B0slodwrsessix
perspective view. with a 5portion en away of delivery tube 130Q. Figure 14 shows,a cyoss-sectional
view of orgﬁ%sr?/st{m? f&g ke gqgggﬂ‘fﬁ‘g i Qmaﬁ%%\%ﬁ %%??\%rry lfj%rgefg(%%larsfoﬁé
noridimitingrepiachimnaenthet déiversstalmeay 36 bitEriglite ddmstifbed286ragd-paeidy) or abjoegak Delivery
tube 130%ing&led¢les ilurgﬁrilef,lé%ro W gjf%ﬁoa non-limiting example of lumen 1010 in Figure 10. Lumen
1410 incfIGEE ShE6rBent core YSB . Absorbent core 1325 is 10 operable to absorb liquid from a tissue
site. In one emtjé@BdientDabiserpenectdO01325 &lspandsdesabizbdne materal 1825 abbedsdipgiat from a

tissue site. Jn o mple, absorbent corg,1325 may bhe made fr S I Simj erial as
absorberﬁ?el{rﬁéltaeﬁ]r?al ?dﬁgfﬂj&s@%#g@ egnfdsﬁ'. n g%r()t%ne?rnéa;?g%aglgdﬁ%%}s%?g%éqr%[% %%tri glgig,%)rr%%&y be a
foam masenalifatlinckldeseanddisdiioent tisser isiteinSlontiigitiegsxaepesohibsorisginitgsabsorbent

solinie pon e eigs TR R AR R e P A R R R M
straight, allgsmisent’doretkB hateyah4025asybstieiavaropilyorios sihapacrivstadseelt lvoren1325 may
also hav%a} Ve l?r? taarlrg)qfr{léllyembodiment, absorbent material 1025 covers an entire inner surface of
lumen 1010.
[0085] In another embodiment, absorbent material 1025 may be disposed in all or a

20  portion of recesses 1015. For example, absorbent material 1025 may cover the inner surface
of each of recesses 1015. In this embodiment, absorbent material 1025 may also cover ribs
1020. The amount of absorbent material 1025 that is used to cover all or a portion of the inner
surface of the lumen 1010, including the inner surface of each of recesses 1015, may be varied
to increase or decrease the absorbent capacity of delivery tube 1000.

25 [0086] Turning now to Figure 12, a cross-sectional view of the delivery tube 1000
taken along line 12-12 in Figure 10 is shown. In particular, Figure 12 shows a portion of
delivery tube 1000 in which absorbent material 1025 has been saturated with liquid from the
tissue site to form saturated absorbent material 1225. Saturated absorbent material 1225 may

store liquid, such as exudate, from a tissue site. Delivery tube 1000 includes central reduced

30  pressure passage 1230, which remains even when the absorbent material is saturated with

20



circular cross-section shape, as shown in Figure 14. Because delivery tube 1300 and 20absorbent

core 1325 may be flexible, the substantially cylindrical absorbent core 1325 may be bent into various

orientations. [0090] Lumen 1410 includes recesses 1316 and 1318, each of which is a non-limiting

example of recesses 1015 in Figures 10 and 11. In the example of Figures 13 and 14, liquid, such as

exudate,.is cgr}tained in recesses 1318..Conve se{ bl liquid is contained in 25&ece ses 1316. In one
|

embodimSht SR drteissdss 1318 dRVE1 8 rﬁaé%e%aﬁﬁ%n%ﬁ%ﬁ%ﬁ%ésﬁ%‘ﬁ% PBnE EHSTer via a
gap, suclkvhsngdiot 340 rtivithis tamitedrantytiteriid uidl anagn FlOV0 s nyatkdredtdskigsid.316 and 1318.
The presence o sses 1316 and 8 may. help.to ensyre that gn assage is maintained
through which rizo(rifuééid Slrslelggﬁ nr%‘gy}lqgél uérﬁssr%?t?ég)g.?éu%ﬁiéaihvgrﬁ’ettr‘?b fglsgsg%fe)s r%é))‘/’ggg FRAintAned when
delivery tokam 11B3risi beamboditnieketh fatienkno$sgaecidnhbsappa gickttiveniddIWithay also be used

to ensure such an EQEQTE’S‘SS?S&VL‘%O?%'W 205 §bodiment, recesses 1316 ate feduced pressure
delivery recesses Tor delivering redu eélpressurefl m a reduced pressure source; ih This
embodimiehiyaecebsas 03 1tkenajdng toldctidn neCegses] for Btdivegyligbid f30thia dissher sive- Any
number of the total .number, of.recesses ma e'k%her reduc re.recesses or collection
recesses?llﬂ?ggf’yi% S%ng%gg w%lé’%?' el ee}r{%%reno o eriﬂ:(gs%%é) %%fu a?r%ﬁuf%?ss may be coated with
an absorbent mi8#Il, sDehasyatdberb20i meliedealltoRb it Figwie dilis@uien-Smitioe &327ptf ebsorbent
core 1325 ma .he.coated.with an bhent material 009 another embaodi t, fluid
Common ey B0 B RO L AR TR G Brven (3°F110 AR ATROC AR s
bethieenapsimbkudabeolB 2ifwfl dbworb énswossel (i 325 eamobtyschB 2Bstmtitns @mbbifihexpatde liquid

may be prevenigd romd 'P%?&‘%ﬁ?&él%ﬁ?eu{ 51 RanQther; Such as When aRSen! core 1525 has
expande%sa er absorbing the Tiquid. In another embodiment, a wall, membtane, or other mernber may
connect owtebsufaedibdRthotaisabentibonp 4824 ts ebahtehtibnt82040240dr1 Bizdbes Ubhatidat liquid is

educed ot L R b ey clecs of the
amount ablgienabsoebiet] inglddivethetsivne GOGmAlmoniattnisl esilzdirpenitmatiitiet, 1$36hms delivery
st B T e T B Y R AR cover
an entrasuehtesrpelyssayliBdchoh the end of delivery tube 1300 that is adjacent 20to the tissue site.
[0089] When delivery tube 1300 is substantially straight, absorbent core 1325 may
have a substantially cylindrical shape. Absorbent core 1325 may also have a substantially
circular cross-section shape, as shown in Figure 14. Because delivery tube 1300 and
20  absorbent core 1325 may be flexible, the substantially cylindrical absorbent core 1325 may be
bent into various orientations.
[0090] Lumen 1410 includes recesses 1316 and 1318, each of which is a non-
limiting example of recesses 1015 in Figures 10 and 11. In the example of Figures 13 and 14,
liquid, such as exudate, is contained in recesses 1318. Conversely, no liquid is contained in
25  recesses 1316. In one embodiment, each of recesses 1316 and 1318 may be in fluid
communication with one another via a gap, such as gap 1340. In this embodiment, the liquid
may flow into any of recesses 1316 and 1318. The presence of recesses 1316 and 1318 may
help to ensure that an open passage is maintained through which reduced pressure may be
transmitted. Such an open passage may be maintained when delivery tube 1300 is bent or

30 flexed. Other cross-sectional shapes of lumen 1410 may also be used to ensure such an open

passage.
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[0093] In another embodiment, absorbent core 1325 may be capable of absorbing liquid that is drawn
into delivery tube 1300 such that no liquid need be contained in any of recesses 1316 and 1318. In this
embodiment, liquid may begin to collect in any of recesses 1316 and 1318 when absorbent core 1325
becomes saturated with liquid. Also in this 25embodiment, all of recesses 1316 and 1318 may transmit

reduced pressu tissue site whjle absorbent ¢ 325 siill has absorbent capacity. In another
ombociment 1o A e s A T AP S AR AT ST AP S bectinal
shape. [RO4bAbgardentdpresddidTioraw hedabid prasyave soitiue inrtds ddi@direnexataples absorbent
core 132 be,able.to move in the directions indicated by multi-directional 3Qarrows 1345. Thus, in
v ez DAY B BT 8 AR A A A0 R B e A RN S fer. e
movemenitmbabshHréeniaone B2 zithar kedscath pressiakveng dsdseil 3filkisibrirg disxedAisayidacilitate the
movement of liquid between recesses, and ma facilj the transmission,of reduced pressure.
SR a0 o SR T W et DS ReN ey LA By

[0095] In°0RE nt, a'me atiss e may Iinclude p%cmg a delivery
tube, as oesaiidieshvh anytabibentlustraialel 62shadiigerdd,1in Gluiek Swwrcenid2ic afabseitiest tisstie site.

The met % ay also jnclude supplying,a reduced pressure to the at least one lumen in the delivery
tube sucﬁﬁt %nfrﬁ%u?ds ?ré?ncﬂwaée |s‘§%% S %blgogtr’gr\}\?ﬁr}% %ntafié at least one lumen. the method may also

include absorbifigff#2¢ liginduiroherthm bisdineeniteflugingamabsatierbatveten ahohithimetessas [EH one
umen such Palheladd toninisse e asiaedn B ausasLons bR, inane gpbodmen

the method may also inc applying a manitold, such as manifo gure ,‘fgrt%e tissue
sitel(n thi32nabddibselr®? @ldnitgisketietdimentithe liqdidicep auereatishfwith floetigsiresitmenay

include placing. the de{verry Hé ein Iuirg %om&%picagqg%giwagh& tiss&le%si,};t%rvi%tglr%irﬁwa&ligcﬁdu@096] In
B §r&toring Tiguid Idite

reeesS to ano F] as w. SO C(I)I'
one embodiment, a methdd of manutacturing a delivery tubet ring fiquid from a’tissue’si

includes Toemitigeaaiehodimdnte haling abbeast, onethenerenitee thadetivezst ilderfamfaed 132Ais method
may be inaccardance wi of the iHustratjye emboditpents, The method may.also include
. ofz%l]%g%rgerﬁ eCr(]){e H@%]Y each O#I'IES i?éga g Q§ 5.8? SUCP tﬁalt W%ulcgls una%lebf(é }EaSS 1Nto

providing a sor material In a lumen. absorbent material may be opera 0 absorb liquid,
such as ecesdsite | Fbnfihre tesesesitd 1 §hénnttethoobodinelsoravehsde 130 Pl pirg aluaigmdsemtematerial,

embodineidaghstying the debseryanberiiediailsche tiiteasbatiminmerdiltarlimiel epdtliest least a
e A SRl Y oo s BB o
tissue site such that liquid from the tissue site cannot enter recesses 1316. For example, the
filter may cover an entrance to recesses 1316 on the end of delivery tube 1300 that is adjacent
20 to the tissue site.

[0093] In another embodiment, absorbent core 1325 may be capable of absorbing
liquid that is drawn into delivery tube 1300 such that no liquid need be contained in any of
recesses 1316 and 1318. In this embodiment, liquid may begin to collect in any of recesses
1316 and 1318 when absorbent core 1325 becomes saturated with liquid. Also in this

25 embodiment, all of recesses 1316 and 1318 may transmit reduced pressure to a tissue site
while absorbent core 1325 still has absorbent capacity. In another embodiment, lumen 1410
has no recesses at all, and may have a substantially circular cross-sectional shape.

[0094] Absorbent core 1325 may be able to move within lumen 1410. For example,
absorbent core 1325 may be able to move in the directions indicated by multi-directional

30  arrows 1345. Thus, in the case in which each of recesses 1316 and 1318 are in fluid

communication with one another, the movement of absorbent core 1325, such as when
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a non-limiting example of reduced pressure treatment system 100 in Figure 1, is shown 25according to
an illustrative embodiment. In particular, reduced pressure treatment system 1500 includes a
non-limiting example of reduced pressure feedback system 155 in Figure 1. Reduced pressure
treatment system 1500 includes reduced pressure source 1510, which generates a reduced pressure

that may be applied to_tissue site 1505, [0098] Reduced pressure tregtment system 1500 also includes
incicato B ET D 1D RN L S 0B DI B SSOESTS OF LR R TS Blvery e
1535 is ambmdiyratsocfee Htagel hofehakiasyituosf ikmdadpaeseart. Indicator housing 1585 includes

connecting porg'gg% 861 Connec ingh%or ion 15 6%%nsp§its trie r%j c%(liﬂ.essur(é from one portion of
15 ecti

delivery tube 1 anorfk?gregg} 10N oFlaéﬁlv%lre} e S Aol r?g por ion T586 afso contains a

same or sichilde plaving b dbleducabdpresdeserdedhiatogntbihe dloytchelinssn boderkn®S idntiiddtor housing
Loos neles e RS VS e et e semng e e e pe0 T
oval or pelyboatlcasd saeskrtional iragdivienicatto sidB8thahiyutstrdre tdrytisabersisuishleswedhitorange, or
amount ofieglacetsprbssuraisrbdiwitlapphliedttizdissne bitach506h thatteclitpndifidicaior 1688 is
o A ARSI PR SR BB ShAGSATS Bl 2 oo
1590 sucipphatgalinatdfolh,88db paniadifodd il/indhguisidlgddte tisere $he Juthitygrobpdisitons may
250 Inclyie 40 GATHSEPRRNOR ol SHAMIE AR IIFRITNS BRI IS aIgosiion. I
delivery tube in fluid communication with the tissue site via the manifold.
[0096] In one embodiment, a method of manufacturing a delivery tube for storing
liquid from a tissue site includes forming a delivery tube having at least one lumen. The
15  delivery tube formed in this method may be in accordance with any of the illustrative
embodiments. The method may also include providing an absorbent material in a lumen. The
absorbent material may be operable to absorb liquid, such as exudate, from the tissue site. The
method may also include applying an absorbent material, such as absorbent material 1025 in
Figure 10, in the at least one lumen. In one embodiment, the absorbent material is an
20  absorbent core, such as absorbent core 1325 in Figure 13. In another embodiment, applying
the absorbent material in the at least one lumen includes coating at least a portion of an inner
surface of the at least one lumen with the absorbent material.
[0097] Turning now to Figure 15, reduced pressure treatment system 1500, which is
a non-limiting example of reduced pressure treatment system 100 in Figure 1, is shown
25  according to an illustrative embodiment. In particular, reduced pressure treatment system
1500 includes a non-limiting example of reduced pressure feedback system 155 in Figure 1.
Reduced pressure treatment system 1500 includes reduced pressure source 1510, which
generates a reduced pressure that may be applied to tissue site 1505.
[0098] Reduced pressure treatment system 1500 also includes indicator housing
30 1585, which is disposed between two portions of delivery tube 1535. Delivery tube 1535 isa

non-limiting example of delivery tube 135 in Figure 1. Indicator housing 1585 includes
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indicator 1588 may be fully or partially protruding from tube portion 1590 such that indicator 1588 is
visible by a user. The plurality of positions may also include any position between a fully extended and
a fully retracted position. [00100] Reduced pressure treatment system 1500 also includes a
compressible 20member, such as a spring, that is coupled to indicator 1588 and is located in tube

portion 1590. The compressible member is not shown in Figure ]E% b twig be described in greater
detail in BGFSEIEPIHPE A B0k OPRECERPIELY IR gﬁé?‘?fb%‘?l §‘3§B?§ iRY orte oniidicator 1588
that biasgsrsicaigsn k28Btimyans e axtensgsbansitiddchiverpiasisn 9 3 caCisnaxerigriportioa direction
indicated by arrow 1593. 251001011 Although indicatqr housing 1585 is shown.as %eir&gldislposed
betweenlégé BBRIGHLBRYRFIRY A S RBAMAMRESiFe Bifgr?gﬁei%gg Wahrheonained, nYWhere in

reduced RIRSESAS. tIaateaRyEIRE 1538l wdsicindicadt C68p rekivlris bitihhapplipttdadiasue site
1505 may be detected. For example, indicator hoysing 1585 along wijth indigator 1588, may be
located SRGWAE %%?&&H?&%%&%%R&%H} ’ﬁ@gﬁlﬁﬂﬂaﬂgr%fgesr 1%’%%{? Eg%%gc § i‘?ﬁ%?Dotted
30indicatgliA8Adasblaps. thedexaoraless michsuiisatan boalsin gdlsgonallongsaitbtindat alapd 588, is

located qn sealinc};jl rgéember 525. In an?ther e am%! , indicator hoysing 1585, along with indicator
1588, m&YIRIVCLIEE BRI 8 B Y Snie i TR AP 50 es reduced pressure source

1510 to dressin®dgs5. Indid:0P398 epopdirodimantumditasdndaBresavepintorn iretedoted position
in the presence of reduced pressure from reduced pressure source 1510. In particular, indicator 1588
5 may W@S%tfﬁ@qﬁ?ﬁgéﬁlﬁog{ﬁ&f’%% ?ﬂaéarga‘ff)clgaypagtsegﬁ?gqswéfe%%rr}% #%‘Tﬁlgfy tube 1535 and
conmectifgpsito 4H80nidMaviogdpiesiies efitadiechppisédon, tissieaios 1588 inusirtvelopme the
e A B R T e o
indicatorpbisfibitmiareiiactertpasiiv positien] drathewttatee gosibpyaslivamtHA8S meyuiced to
oot e PSR e e Sebeld o STV SR e e Rl gl
the coiled@priizhiicie anires The praailing of peditted presslseindods saryepledd ipakigator 1588 into the
retr%tedl:,?&sriéi?g’. indicator 1588 is shown in the extended position. In the extended position,

indicator 1588 may be fully or partially protruding from tube portion 1590 such that indicator

1588 is visible by a user. The plurality of positions may also include any position between a

fully extended and a fully retracted position.

[00100] Reduced pressure treatment system 1500 also includes a compressible
20  member, such as a spring, that is coupled to indicator 1588 and is located in tube portion 1590.

The compressible member is not shown in Figure 15, but will be described in greater detail in

Figures 16 and 17 below. The compressible member exerts a biasing force on indicator 1588

that biases indicator 1588 toward the extended position. The biasing force is exerted in the

direction indicated by arrow 1593.

25 [00101] Although indicator housing 1585 is shown as being disposed between two

portions of delivery tube 1535, indicator housing 1585 may be located anywhere in reduced

pressure treatment system 1500 at which a reduced pressure being applied to tissue site 1505

may be detected. For example, indicator housing 1585, along with indicator 1588, may be

located anywhere at dressing 1515, including sealing member 1525 or connector 1545. Dotted

30  indicator 1594 shows the example in which indicator housing 1585, along with indicator 1588,

is located on sealing member 1525. In another example, indicator housing 1585, along with
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[00103] In one example, indicator 1588 moves into the retracted position when the 15reduced
pressure in delivery tube 1535 exceeds a first threshold reduced pressure. The first threshold reduced
pressure may be determined by a user and may be implemented by varying the biasing force exerted
by the compressible member. For example, a user may select a compressible member with a spring

constant that requires the redyced pressure in deliyery. tupe 1535 tq exceed a therapeutic reduced
pressure“?ﬁ‘B?HErlfggqsn’ﬂﬁ%%gﬁTf%@g 8%81}1'1?%8‘;@%(&3/1%@l%%ﬁa‘(&rgonbc?sﬁ‘l%%?qlﬁpc%ﬁel%er%%egdiment,
indicatorpt&s38reeiesdnl the kvaditgd position when a gauge pressure generated by the reduced
pressure source i ual to or less than appraximately -125 millimeters of mercury. Thus, a user of
reduced pressdi%& tr?[:%ﬁflgff'g?% E%ﬁ&»ﬁﬂ%“ﬁ‘é’%ﬁ%%\ﬂ%%1ﬂ%%{§c AGiReR (g’t'f\(%r}é%%ﬁuetic reduced
pressurepigfantofpalie@ dpiissus: sl fdndey phsswvingtihed ifdicaiors88utivemdicatorotfidde from
tube_25portion 1590.%!0%04 Int%mth.er embodiment, the compressible m[em% rmay tga %rggiicator
1588 intd e RO PSRRI R PRBER BdSSHEES S TR G IR BT b & zlg?rsyleussei‘lan a second
thresholdseduaaenrgsssttirdn $8% dxanopliagtheditss ibnested positunethdiessuis 88 thessame as the
second threshold reduced pressure. In another example, the first threshold 30 reduced pressure is
different FFSATTHE é%ﬁﬁalﬂgrg%rﬁ&%e}gﬁﬁég egr%gstﬁ?e%ﬁlgﬁeﬁ%gf it |%%%rallg ﬁrgc%ffi/ retracted
position wdeatdiebseauoad pgessaraifficients Highfiestuwedynessyped asumentiotaghpdateamd BB a fully
extended position when the.reduced pressure is less th e second reduced pressuye threshold. In
this embgﬁi%?gﬁﬁcﬁ{afcg%rgi%%%grﬁ)ﬁ% flr?péln in (Iélelrcr%ga %%%85%%% f% 2\}\%%8&?1%{%%3/ re%racted and the
fullyextendeshpositdaced ereshereataicedaoaszlite ésdredmedhabéasingg fordesmepridpentlcadthpressure

el SOOI e Sl CoDRSSRS SR B lcaa s
absencewhipthysidicpresshecisadoddo mdmg,gﬂmgﬁsgmnsiamﬁﬂﬁ@dﬁ&dgpﬂnm&WB&s&h&e the
o PSP o 550 RS et 3PS BB PR Poron 199
[00103] In one example, indicator 1588 moves into the retracted position when the
15  reduced pressure in delivery tube 1535 exceeds a first threshold reduced pressure. The first
threshold reduced pressure may be determined by a user and may be implemented by varying
the biasing force exerted by the compressible member. For example, a user may select a
compressible member with a spring constant that requires the reduced pressure in delivery
tube 1535 to exceed a therapeutic reduced pressure in order for indicator 1588 to be pulled
20  into the retracted position. In one embodiment, indicator 1588 moves into the retracted
position when a gauge pressure generated by the reduced pressure source is equal to or less
than approximately -125 millimeters of mercury. Thus, a user of reduced pressure treatment
system 1500 may be able to visually detect when a therapeutic reduced pressure is being
applied to tissue site 1505 by observing that indicator 1588 does not protrude from tube
25  portion 1590.
[00104] In another embodiment, the compressible member may bias indicator 1588
into the extended position when the reduced pressure in delivery tube 1535 is less than a
second threshold reduced pressure. In one example, the first threshold reduced pressure is the
same as the second threshold reduced pressure. In another example, the first threshold
30  reduced pressure is different from the second threshold reduced pressure such that the

indicator is in a fully retracted position when the reduced pressure exceeds the first reduced

25



10 may visually detect when a therapeutic pressure is not being applied to tissue site 1505 by
observing that indicator 1588 protrudes from tube portion 1590. The user may then take the necessary
action to apply a therapeutic pressure to tissue site 1505. One reason why the reduced pressure in
delivery tube 1535 may be absent or below a threshold amount is because of a leak in delivery tube
1535 or elsewher |n r (éucegd ress treat ent system ]IiSOO In 15this circumstance, a user is
alerted (X SORBETIRAR oA T RS S R B BB  PO B Furming now
to Figuretiéserdnd u@ﬁ&ﬁ@@&mé&ﬁ&bﬁ@lﬂsyﬁt&m 4600d snett, aadhat@hlcﬁﬁ& makyibel tﬂ éhﬁ is shown in

accordance Wlt an illustrati e embo mﬁ‘lﬂt In ular, Lnd ﬂtor |n an ext posmon in
reduced '61}8 R RaFLOR %‘fv 8% f(ﬁ%f&ﬁ] nec et%‘oer on |s sli |ng y engaged

with the mmlpmmesmfedelvménbbelﬁ%atmtmmrm$emheddf;bref§mneeh:tusgqmstlon 1586 of indicator

housing 1585 I e se with the t ort| ns,of dellv 35.in varlety of
ways. For exaﬂﬁ?g%gf % %?58‘%%%8%‘%89‘ B§%£ screervl\?ea i # allrtﬁ)c sealed,
or snappeddmdﬂabpmmmuhmmsabﬁdeievﬁyemlmedlﬁﬁ&t%[ﬁaﬂe@ﬁ']em tmmteﬁSprhseme:Xamjﬂmck system

1600, theglco ressible me ber is a co| émn ortlon 159§ﬂd%dtcat9r ho&ts g 1585
se

includes §§% orf\:/(v1 Sesr%leof C Eeprlng l|lsrec%ol}]|5 owev e end of coiled

spring 1z dhsd thamimptashbbbtmmheatnrtﬂl&&&may bgoattaatesdrtdicatyrdihes topnptondnfrofrindicator
housing ¥v1bh Wogtlon g&t)l heg n&axe%e %Jesstggrgqseaert bi SIlngiorB{ 0'1%% |cator 1588 The inner

30surface of b portio |s atu opening a ong Wftlc §nﬁ1ay éfld“e into retracted
and @xtenﬂgdzpusltwdeicﬁoﬂh@spﬁu&gaﬁ&ﬁﬁ: ipresruii irenob ey applitydao tesnegatitorf)3 597 that form

s a Wbl Comgatonp 8L alowle Wb e gl B e

feedbacksystsmy h6ﬁﬁlﬂl$appbludhsra;iplm5%es®ap k69Bue site 1505. One reason why the
reduced pressure in delivery tube 1535 may be absent or below a threshold amount is because
of a leak in delivery tube 1535 or elsewhere in reduced pressure treatment system 1500. In

15  this circumstance, a user is alerted to a possible leakage when indicator 1588 is in the extended
position.

[00106] Turning now to Figure 16, a reduced pressure feedback system 1600, such as
that shown in Figure 15, is shown in accordance with an illustrative embodiment. In
particular, indicator 1588 is in an extended position in reduced pressure feedback system 1600.

20 [00107] Connecting portion 1586 is slidingly engaged with the two portions of
delivery tube 1535 to form a sealed fit. Connecting portion 1586 of indicator housing 1585
may also be sealingly engaged with the two portions of delivery tube 1535 in a variety of
ways. For example, connecting portion 1586 may be welded, screwed, glued, bolted, air-lock
sealed, or snapped to the two portions of delivery tube 1535.

25 [00108] In reduced pressure feedback system 1600, the compressible member is a
coiled spring. Tube portion 1590 of indicator housing 1585 includes base 1596, to which an
end of coiled spring 1595 is coupled. However, the end of coiled spring 1595 that is not
attached to indicator 1588 may be attached to any other component of indicator housing with
which a coiled spring may be used to exert a biasing force on indicator 1588. The inner

30  surface of tube portion 1590 is a tubular opening along which indicator 1588 may slide into

retracted and extended positions. Coiled spring 1595 is contained by a plurality of
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5 may be composed of a transparent material that allows a user to view indicator 1588 when indicator
1588 is in the extended position. In one example, cap 1598 is also sealingly engaged with the
remainder of indicator housing 1585 so that reduced pressure does not escape through the tubular
opening in indicator housing 1585. [00110] As discussed above, coiled spring 1595 may have any

spring constant.. The pying.constant 595 deter e b| rcet atis
exerted GPBREARESL %8155%%% Bafﬁé”ce’%g ‘E%Em AUHEENE: Waﬁ‘ﬁ %rpVYﬁg 1595 has
a spring m&mﬁumdmuwmwmgﬂ&@5@aag3amh¢atmsiﬁﬁﬂlmtmﬂﬁ®vaﬂteﬁdm positan when a
gauge pr. re in delivery tube 1535 exceeds approximately -125 millimeters of mercury. Other coiled
springs r]r?@g other spring constants may also be used to bias indicator 151588 into the extended
position when t[(mmﬂs]oIR@me@wamaﬂ&b%ayk@etéxﬁ%@(aeedscﬂ;ﬂdes edjsOiaR Cepdies
thresholds, srtich as des(gl gtheurepetrcglessuiI eﬁhOIdS 00111]deurn ng g tchFigure 17,
reduced IB?é’s UFETRRGERR %f?{g?ﬁ% tisie 8Wﬁ|ﬁr‘iﬁﬁb example drreducd prggsure
feedbackmsysien 1]58@05 mﬂr@mrﬂarmiadquﬂame Iwmhcafxdlupleawp e58Bdslubersedinghrenglaededuced

pressure fe %ﬁ ack s shovié s 20in %88 "21[15? r tracted srtlon Wrégn |ﬁglca r 1588
isina reﬁla rr8 Hbé&ab% %ﬂsr]élgr F e ufran%?%rlr%de 6 PaIcaior 1588
through thetimm&ﬁropaﬁﬂgrmﬁdﬁcamrmuggtilm 1597 This reduced pressure exerts a pulling force

upon indicator at is sufficie t o overcome the bi for e exerted b coile ring 1595 in the
opposite drrec:ti)‘l)‘:‘ré3 18&1@&? iggge ﬁﬂgg‘] Wt Oft 'lasﬁspar r‘rf{aggpa&%% U ouan}Pth% 5 view of a
useiof tbprr@u@mﬂameﬁ“mmee&eptmgnﬁgysieﬂemﬁhes albesbrmmgffmdmumimﬁdmpcap 1598

indicates t rtgg ath peutic pressuc |sb admin tere to the tissue n another
embodmﬂ%gdf Oreli éor"ﬁ%\ry ?écoép g%%[ g‘rcatorf%g rs’ntlJ)c ngli%g rrls?%lgggreklracated into tube

portion ]@ﬂﬂrgvdrmtmmmbrtlizﬁ&Silsdrsphmgdﬁaﬁtbﬂmsnmcatmaﬁm]1iﬁwrthagxtended pogiirenl8,

reduced pressure feedback s¥rslt3r]} 180 rirggusrs a 30,non- Ilmrtrn rrigle Elﬁnthe reduiced pressure

C1.a gauoe pressu T exceeds a OX1IT) mete
feedback systel% SROWIT TN It—egure %e % GWR IR AN TTuStatve em dirient. The perspectlve view of

Figure 1éhshowys tOéheircoild croisgs mutr[grodﬂendmmgmm&;tsapa&m behsquoitibas bigaasrwell as
opersring 5’2?89 rdﬂggx\/tverrrlr erngrsrf tor ro%r Theseeclr:r)lrr(‘igpventsu hoi/%%\g . nay. have any
cross-sectiona Shape SUC a85h'QVal or po ygon. Y&‘)Rﬁ.éfulrurnln how gure 6 a graph showing
the relatiothdrefvsekuetheesadadbcbsholds, such as desired theurepetic pressure thresholds
[00111] Turning now to Figure 17, reduced pressure feedback system 1700, which is a
non-limiting example of reduced pressure feedback system 1600, is shown in accordance with
an illustrative embodiment. In particular, reduced pressure feedback system 1700 shows
20  indicator 1588 in a retracted position. When indicator 1588 is in a retracted position, reduced
pressure from delivery tube 1535 is transferred to indicator 1588 through the tubular wall
formed from corrugations 1597. This reduced pressure exerts a pulling force upon indicator
1588 that is sufficient to overcome the biasing force exerted by coiled spring 1595 in the
opposite direction. Indicator 1588 is thus pulled out of transparent cap 1598 and out of the
25  view of a user of the reduced pressure treatment system. The absence of indicator 1588 from
cap 1598 indicates to a user that a therapeutic pressure is being administered to the tissue site.
In another embodiment, cap 1598 may be coupled to indicator 1588 such that cap 1598 is also
retracted into tube portion 1590 when indicator 1588 is in the retracted position.
[00112] Turning now to Figure 18, reduced pressure feedback system 1800, whichis a

30 non-limiting example of the reduced pressure feedback system shown in Figure 15, is shown

in an illustrative embodiment. The perspective view of Figure 18 shows the circular cross-
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Spressure in delivery tube 1535 and the position of indicator 1588 (as shown in Figure 15) is shown in
accordance with an illustrative embodiment. As shown in graph 1900, as the reduced pressure in
delivery tube 1535 increases, indicator 1588 moves toward the fully retracted position. In one
embodiment, indicator 1588 moves toward the full retracted position in a linear fashion as indicated by

graph line 1910. relati etween the r duced re 10 nd the 0osSi ndr atqr.1588 may
a1t Tl BAEP G 1S9hefcRba By P s og ke S G e HE g R

stair- stemﬂ&xtmmmp%sm@éwa&%mﬂmmi&&%hemgeﬁa&mmdr@msswemdhtipe position of
indicator 1%1;38 In one exa ge indicator 1588 is in the fully retracted position when the reduced
pressure S r%ss?foﬂ&% {4 8R4 %iute pressure of 125 millimeters of mercury. 15[00114] Turning now to
Fig ure go a prqoessXharundyeoinpdigamneerd by ?arpld srl@@dlﬁgahsueeatreﬁtmeﬁmy&te" mdseeh as
reduced pressure treatment ure 2 is shown i ce with an i ative
emb%dm%?ﬁs%ﬁénp(f%ﬁ‘:vesg %ﬁl é?g} %é%: @éé?ﬁle S{‘onglﬁgg(ﬁe ggg?ﬂ%ag%‘f'nra? %‘ﬁ%urlﬁ;gn% ina
delivery tghbezﬁstepczﬂﬁﬁ)m&hethrmmmres dhuteb Siamarith eAlsssiosvaiia grathd@80paethellection lumen
in tlye pluralit flumens 201 0 rocessd ermrn fluid Ievel oft ef in the at least
one cold BRI R S B Sy 5 A e B B S RV IBETLALD Bils). 00115
Turning mvactmd:pgmtécﬁrl Ia pmcmﬁbdhmmyrﬂecamleﬁﬁenmmmmduhed@rmmdrpmnmt

system, sﬁjg aésar lhce rL[%rleﬁs lcaeeg atrrrteri1 f‘}{St &O?Herne ar 10 IS S éNrré An agcordance with an
illustrativ® 8nBEdifen e process p% sared ced pressure Fo‘t’he iSSUSSHE LR INg 74 Feduced

preBsureaad uheq;(nst&mﬁdﬂﬁ)h&%hmﬂrﬁmyl aiesfoties whethettdrase ds iadivatehice ghphthireshold
amount cifrl S?BI es&he |n delrverghtube qr other cogte%onent o{ a r%duce re; su reatment
system (ste 2 ‘the pro %r%lsetermrﬁseg ?I% at thardis viot ra{la@ﬁesseon%e orath res amount of
reduced mmrdadhedpoodqgssmmveachﬂlmsaim oftmdicantd’i@8d positeoexasiply, amhmmessrble

member The QRTEsHieRICnE S 0 2100 Reluing o ien 210, NG Riogesh determines
that there 18 &' presence ASrESRAI ahots uce ressure Brocess moves the indicator
|nto the rpltemtmi)ﬁ(bgﬁlﬁnllﬁtmva&l(ﬁ(l)iercurﬁ.00116l The flowcharts and block diagrams in the different

derjted emboqpes HSalR I ARALSRE L ARIOOAIY: A eRERURRALERD'S gsele
pressure treatment system, such as reduced pressure treatment system 200 in Flgure 2 is shown
in accordance with an illustrative embodiment. The process applies reduced pressure to a
tissue site via a plurality of lumens in a delivery tube (step 2005). The process stores fluid
from the tissue site in at least one collection lumen in the plurality of lumens (step 2010). The
20  process determines a fluid level of the fluid in the at least one collection lumen based on a
plurality of demarcations on the delivery tube (step 2015).

[00115] Turning now to Figure 21, a process that may be implemented by a reduced
pressure treatment system, such as reduced pressure treatment system 1000 in Figure 10 is
shown in accordance with an illustrative embodiment. The process applies a reduced pressure

25  to the tissue site using a reduced pressure source (step 2105). The process determines whether
there is a presence of a threshold amount of reduced pressure in a delivery tube or other
component of a reduced pressure treatment system (step 2110). If the process determines that
there is not a presence of a threshold amount of reduced pressure, the process moves an
indicator into an extended position using a compressible member. The process then returns to

30 step 2105. Returning to step 2110, if the process determines that there is a presence of a
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5 apparatus and methods. In some alternative implementations, the function or functions noted in the
block may occur out of the order noted in the figures. For example, in some cases, two blocks shown
in succession may be executed substantially concurrently, or the blocks may sometimes be executed
in the reverse order, depending upon the functionality involved. CLAIMS We claim: Claim 1.A system
for storing liquid from a tissue site, the system comprising: 5a reduged pressuye source operable to
supply ré%ﬁffga?f%@%wa?irﬁ@aﬁ%mamé SRR B B el (PE TS R bry be
having apeshim, ($iepdald®ry tube operable to transmit the reduced pressure from the reduced
pressure source. to nifold, the deliyery uge operable.to receive E#e liqujd from the tissue site via
the manifold; ax%higéi Eﬁgéﬁﬁ‘@%ﬁé@féﬁﬁé{b ?&@msaﬁ&%@%ﬁ%o P)?ﬂ%‘i ?Wﬁ%ﬂﬁ@%bsorbent
material pjpetakielio abisasbtihe faniddnatitsthanti sgieeasitn, oPbenipihs blsrisphkasatpivioofwlth the
absqrbent material gnd %Hpgrti n witho%%the absorb?nt material. %‘?i 2.An (agp aratus for storing

liquitd frofRRE B &SIty PRNIE RETHIFNR Y P CRIRAT RN { Ry SRS ivery tube

operableitaHensckibiggvced piessute edaendiissihsiigans tboeeeiveplig didsbom diredjssioe site;

d bent material di d in at least tion of the | . Wherein the | h ti
i the CIRCBSURIT R HET SR BN SSRTEH A S AT OBl PR D Bbratcs of

claim 2, yoagseinetiec alisoibehinntaieciadrat adst, prpimdinovess tie funetisnufagénvybthedlumen. 20Claim
4.The apparatus of claim 2, wherein the lumen includes a plurality of recesses.
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Claim 5.The apparatus of claim 2, wherein the lumen includes a plurality of recesses and a plurality of
ribs, and wherein the plurality of recesses are separated from one another by a rib in the plurality of
ribs. Claim 6.The apparatus of claim 2, wherein the lumen includes a plurality of recesses 25and a
plurality of ribs; wherein the plurality of recesses are separated from one another by a rib in the
plurality of ribs; and wherein the absorbent ma@%&[gsposed in at least a portion of the plurality of
recesses. Claim 7.The apparatus of claim 2, in the lumen includes a plurality of recesses and a
plurality of ribs; wherein the plurality of recesses are separated from one another by a rib in the
plurality rikl)sinand wherein the absorbent material is disposed in all of the plurality of recesses.
5Claim .‘Fr?eahpparatus of claim 2, wherein the lumen includes a plurality of recesses and a plurality
of ribs; wherein the plurality of recesses are separated from one another by a rib in the plurality of ribs;
wherein the absorbent material is disposed in at least a portion of the plurality of recesses; and

whereinGHéfuen indutisieR denstarnghited Fiaasutissys sisgl e iamepRPHHES the absorbent

materiabis.gatiuraiecwith dhe diayid Som dha.ppl SitEpedaine.9- The apparatus of claim 2, wherein
the lumen includés a plurality of recesses and wherein at least one wall of each of the plurality of

recessed Radifold arapieddmdigrhutectharehesd S5e3¥RI shape in a lateral cross section. Claim

10.The aRR&fRIMS1HE IR WNEHRIR, the lHeneRrineldes et alihsRse BRe sediad 9reiRk least
one wall of each of th%é)lura ity of recesses has a substantially semi- circular cross-sectional shape;

and whdfem thecreduead pressiig srussdsstheimgnifalh Jhtedetiveas duhs petahlfs ' spy eIt a

portion phihe fenainotitieedelivenytHdigahiBlm dddThe apparatus of claim 2, wherein the lumen

includes a plurality of recesses; ) i .
1 an absorbént material disposed in at least a portion of the lumen, the absorbent material

operable to absorb the liquid from the tissue site, wherein the lumen has a portion with the

absorbent material and a portion without the absorbent material.

Claim 2. An apparatus for storing liquid from a tissue site, the apparatus comprising:

a delivery tube having a lumen, the delivery tube operable to transmit reduced pressure to the
15  tissue site and to receive liquid from the tissue site; and

an absorbent material disposed in at least a portion of the lumen, wherein the lumen has a

portion with the absorbent material and a portion without the absorbent material.

Claim 3. The apparatus of claim 2, wherein the absorbent material at least partially

covers an inner surface of the lumen.
20 Claim 4. The apparatus of claim 2, wherein the lumen includes a plurality of recesses.

Claim 5. The apparatus of claim 2, wherein the lumen includes a plurality of recesses
and a plurality of ribs, and wherein the plurality of recesses are separated from one another

by arib in the plurality of ribs.

Claim 6. The apparatus of claim 2, wherein the lumen includes a plurality of recesses
25 and a plurality of ribs; wherein the plurality of recesses are separated from one another by
arib in the plurality of ribs; and wherein the absorbent material is disposed in at least a

portion of the plurality of recesses.
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wherein at least one wall of each of the plurality of recesses has a substantially semi- 20circular
cross-sectional shape; wherein each of the plurality of recesses is an elongated recess that extends
along at least a portion of the length of the delivery tube; and wherein each of the plurality of recesses
extends along an entire length of the delivery tube. Claim 12.The apparatus of claim 2, wherein the

absorbent material coyers an entire inner. surface of, the lumen. 25Claim 13.The apparatus of claim 2,
wherein tH&finfen incﬂ,ga%epa??fmw|ﬁ§ﬂ?@&&%@{%ﬁﬁ%ﬁ?&}%ﬁﬁlﬁﬁ@%Pi\éﬁ#mﬁfﬁﬁﬁg% absorbent
core disposeddra ihlarklmest riblaitthdsid e pRpalaius ed@aies dewhriird R ldroandneiheas a

plurality of recesses, wherein the absorbent materjal is an absorbent core, disposed in the lumen, and
herein the SEGSTLUR BT BXBLATS 20 STt e AP RBT BRI RO LB ALSh e, i

15. The appgratalgpbtletesgsswherein the lumen includes a plurality of recesses, 5wherein the
absorbent material is an absorbent core disposed in the lumen, wherein the absorbent core is a

flexile, eingieal absprbentear. GIAMAS TheBPAIRHSof IaITN& Yhierein (g lumepJncludes a
plurality of recesses, w ereli the absorbent matetial is an absorben corepé}rspoge in the Fumen,
wherein at |leadtagpierefithelibslishefciatbs pharadity rdducedes st rgnmeresmivhadivering the
10reduced pressur rein.the reduced pressuie delivery recess is. adapted to. inhibit liquid from
entering the e S e ST A PRI PRI
material inclatiths atuessy oecotsseprambesbebanttiio dimsnpeckidss doamt paridutatbprdsyamo fiber,

sodium Carb}?ﬁé\égé%tmgt %g}h%%%ewﬁ‘@ndtﬁ‘égiﬂé& sent material is saturated with the liquid from the

10 tissue site.

Claim 9. The apparatus of claim 2, wherein the lumen includes a plurality of recesses
and wherein at least one wall of each of the plurality of recesses has a substantially semi-

circular cross-sectional shape in a lateral cross section.

Claim 10. The apparatus of claim 2, wherein the lumen includes a plurality of recesses;
15 wherein at least one wall of each of the plurality of recesses has a substantially semi-
circular cross-sectional shape; and wherein each of the plurality of recesses is an elongated

recess that extends along at least a portion of the length of the delivery tube.

Claim 11. The apparatus of claim 2, wherein the lumen includes a plurality of recesses;
wherein at least one wall of each of the plurality of recesses has a substantially semi-
20 circular cross-sectional shape; wherein each of the plurality of recesses is an elongated
recess that extends along at least a portion of the length of the delivery tube; and wherein

each of the plurality of recesses extends along an entire length of the delivery tube.

Claim 12. The apparatus of claim 2, wherein the absorbent material covers an entire inner

surface of the lumen.

25  Claim 13. The apparatus of claim 2, wherein the lumen includes a plurality of recesses,

and wherein the absorbent material is an absorbent core disposed in the lumen.
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15Claim 18. A method of manufacturing a delivery tube for storing liquid from a tissue site, the method
comprising: forming a delivery tube having a lumen, the delivery tube operable to transmit reduced

pressure to the tissue site and to receive liquid from the tissue site;  providing an absorbent material,
the absorbent material operable to absorb the liquid from the 20tissue site; and applying the absorbent

materiaintie meRe whnkata o dumen RagefROMIONMER heuksArpRMINAIEIat&keka portion
without the absorbent material. Claim 19. The method of claim 18, wherein the absorbent material is

an absorb&eEdrethsseiarbrpom eI phitRB A ek cse Wiererd dpPigittnate aibslseriniterial in
the lumen ipsHiB&as cortBpAldSastReROLHRRAT asrdninesSdTRredakdae thinmrbuwithcthe absorbent

material.
Claim 15. The apparatus of claim 2, wherein the lumen includes a plurality of recesses,
5 wherein the absorbent material is an absorbent core disposed in the lumen, wherein the

absorbent core is a flexible, cylindrical absorbent core.

Claim 16. The apparatus of claim 2, wherein the lumen includes a plurality of recesses,
wherein the absorbent material is an absorbent core disposed in the lumen, wherein at least
one of the plurality of recesses is a reduced pressure delivery recess for delivering the

10 reduced pressure, and wherein the reduced pressure delivery recess is adapted to inhibit

liquid from entering the reduced pressure recess.

Claim 17. The apparatus of claim 2, wherein the absorbent material includes at least one
of super absorbent fiber, super absorbent particulates, hydro fiber, sodium carboxymethyl

cellulose, and alginates.

15 Claim 18. A method of manufacturing a delivery tube for storing liquid from a tissue site, the
method comprising:
forming a delivery tube having a lumen, the delivery tube operable to transmit reduced pressure
to the tissue site and to receive liquid from the tissue site;
providing an absorbent material, the absorbent material operable to absorb the liquid from the
20  tissue site; and
applying the absorbent material in the lumen, wherein the lumen has a portion with the

absorbent material and a portion without the absorbent material.

Claim 19. The method of claim 18, wherein the absorbent material is an absorbent core.
25  Claim 20. The method of claim 18, wherein applying the absorbent material in the lumen

includes coating at least a portion of an inner surface of the lumen with the absorbent

material.
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