APPARATUS AND METHOD FOR ADMINISTERING REDUCED
PRESSURE TREATMENT TO A TISSUE SITE BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates
generally to the field of tissue treatment, and more specifically to a system

and method for a]gpl ing reduced pressure at a tissue site. 2. Descripti
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the growth of new tissue at the tissue site. The applications of this

phenomenon are numerous, but application of reduced pressure has been

particularly succes i (KSROUNDY OF T HRINVENENON Wounds using

reduced pressure is sometimes referred to in the medical community as
"negative pressure tissue treatment,” "reduced pressure therapy," or

1. 'Veseldofiaséanyentiva type of treatment provides a number of benefits,
including faster healing, and increased. formulati f granulation tissue
RJdl‘?c?635?8%éBY@‘EF@é’tnﬁ%‘ﬁfeéygf’é‘ﬁf??QFet?jffi}ﬁ A58 bRt and more
speci BXMIRING YyRtunsla i esembaTRapplimgneeioedngasute a ctisomicsitare,
as well as other severe wounds that are not readily susceptible to healing

without application of reduced pressure. Low-severity wounds that are
2. SNiRlRriptcisn Raded ag¥ce less exudate have generally been treated

Y s et pradics hince Showa that prviding § 160 Bressure in
proximity to a tissue site augments and accelerates the growth of new tissue at the tissue site.
The applications of this phenomenon are numerous, but application of reduced pressure has
been particularly successful in treating wounds. The treatment of wounds using reduced
pressure is sometimes referred to in the medical community as “negative pressure tissue
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.

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.

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
change system components, the requirement for trained medical personnel overseeing
treatment, and the high cost of treatment. For example, the complexity of current reduced
pressure treatment systems precludes a person with little or no specialized knowledge from
administering such treatment to oneself or others. The size and power consumption
characteristics of current reduced pressure treatment systems also limit the mobility of both the
treatment system and the person to whom the treatment is being applied. Also, the high cost
of current reduced pressure treatment systems can preclude the accessibility of such treatment

systems to some users. Current reduced pressure treatment systems are also typically non-

disposable after each treatment.



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 change system components, the requirement for
trained medical personnel overseeing treatment, and the high cost of
treatment. For example, the complexity of current reduced pressure
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participate in normal day-to-day activities. Finally, a 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.
BRIEF SUMMARY OF THE INVENTION



To alleviate the existing problems with reduced pressure treatment
systems, the illustrative embodiments described herein are directed to an
apparatus and method for administering reduced pressure at a tissue site.
The apparatus includes a reduced pressure source. The reduced pressure
source generates a reduced pressure. The aﬁ aratus includes a tube
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Figure 4 is a cross-sectional view of components of an apparatus for
administering reduced pressure at a tissue site in accordance with an
illustrative embodiment of the present invention; Figure 5is a
cross-sectional view of components of an apparatus for administering
reduced pressure at a tissue site in accordance with an iIIusg;r tive
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accordance with an illustrative embodiment of the present invention;

tissuersiieia acroEdaRssstap Ay AR VSBRYgRERt b g PrysHat RYET P
?‘#fgﬁi%tgriﬁla EROMACR RIS WG PdSShionSHE Y ascpiaans fdtadministering
illustrative embaodiment of the present inventian; Figure 9 is a
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embodiment of the present invention; Figure %O is a block
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reduced pressure at a tissue site in accordance with an illustrative embodiment of the present
invention;

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 of the present
invention;

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 of the present
invention;

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 of the present
invention;

Figure 9 is a cross-sectional view of components of an apparatus for administering
reduced pressure at a tissue site in accordance with an illustrative embodiment of the present
invention;

Figure 10 is a block diagram of an apparatus for administering reduced pressure at a
tissue site in accordance with an illustrative embodiment of the present invention;

Figure 11 is a perspective view of components of an apparatus for administering
reduced pressure at a tissue site in accordance with an illustrative embodiment of the present

invention;



Figure 12 is a perspective view of components of an apparatus for
administering reduced pressure at a tissue site in accordance with an
illustrative embodiment of the present invention; Figure 13is a
perspective view of components of an apparatus for administering
reduced pressure at a tissue site in accordance with an iIIust&ative
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invenggBation; Figure 15 is a flowchart illustrating a process for
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illustrative embodiment of the present invention; and . Figgur 16 is
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invedtyshie site in accordance with an illustrative embodiment of the present
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those skilled in the art to practice the invention, the description may omit
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description is, therefore, not to be taken in a limiting sense, and the scope

of the present invention is defined only by the appended claims.
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 of
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 to practice the
invention, and it is understood that other embodiments may be utilized and that logical
structural, mechanical, electrical, and chemical changes may be made without departing from
the spirit or scope of the invention. To avoid detail not necessary to enable those skilled in the
art to practice the invention, the description may omit certain information known to those
skilled in the art. The following detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present invention is defined only by the appended claims.

The illustrative embodiments described herein provide an apparatus and method for
administering reduced pressure to a tissue site. Reduced pressure generally refers to a pressure
less than the ambient pressure at a tissue site that is being subjected to treatment. In most
cases, this reduced pressure will be less than the atmospheric pressure 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 significantly less than the pressure normally associated with a complete vacuum.

Consistent with this nomenclature, an increase in reduced pressure or vacuum pressure refers



The illustrative embodiments described herein provide an apparatus and
method for administering reduced pressure to a tissue site. Reduced
pressure generally refers to a pressure less than the ambient pressure at
a tissue site that is being subjected to treatment. In most cases, this
reduced pressure will be less than the atmospheric pressure of the

to a telesiisretustivenoff ebpelntapresvisichilgh deesat it ALORRIRTTITG AR vacuum
pressl;ﬂ%%'ﬁé{@ e HEy MR ORSETHORARSPHERURE RIASTANS, 3fREREEQ Phéssure that is

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

“lessigancoparyitaler aedHapl NIRSSATs EATmR A ARSYJLISBEPYIHIE Shab s g than the
absoMAE Y s rO ARIE Ao R0 RIS BRAIR{IAS rédh BRarpRBSurt reallsoed reduced pressure

ressure or vacuum pressure refers to a relative reduction of absolu

that 5 mouee e RSP TESE S BRSO AU FGSSRG hat i less than
the alRBIRIPRISIAIMBINBIEATR MRl RTasEY iedSisd prédsaréeduced

pressure that is "less” than a particular reduced pressure refers eg) an ce
ﬁqilp pressure sour

ab3 e EPPAEAEE B AR G AR afur PRI SIS SR sd !
gencEREESPONHR DG PRI GY G d RANRRERERE IHEGpDIRANA [Rcluded PrebshEving a

that is "more" than a particular reduced pressure refers to ap absolute

plurabievsef hemrns.isTier slyralithef Anasmidnsiudes, at least epeeiestinn men. The

redulR el esbined MIFRSYRe redubl SREAIAIES IRadsaRute thredgledik plurality of
pressure source. The reduced pressure source gegggrg;{eé&r duced

limegsagh éhahthipat deasidnmerteaton FIRPK IR Y theiiygsite: Theat

leastRIHEAIBM ibMantendisradurRlinuRf feepns ifcludRe aideasitene collection
lumen. The reduced pressure source applies the reduced pressure to

tis SO SRNE TR FERRASIME PR RPRATRIHTAS LaEh AM R8T ol vebiEint o

plurAYRAtIELHEMRN FRsivanileidiearuibadicaiag bte. chiiadidabiidiostor contained in
collection lumen stares the fluid received from the tj ésgﬁe}.site.
[

| .
an ingiealos EHSIRHIE A SPRPLed hELHGEN (B0 AOEHORS iR SR YRGL otk delivery

tube BB k@it abROSH teascdiopresaIRPIe dtfiesinsivrionnony beampiditiddadicator
indicator contained in an _in%i}c‘:?at r housirggﬁt)hat is Qouzﬁﬂged betwef.\n HNge d pressure
moVes iR IsracRipeNtem ! P SH R A RES TR G QIEF ueee P

IVEr

from/ BN RAEBEETO sdligReAS emipressthxamentr eyt catgsladoeethe indicator.
into_a refracted position in the plurality of positions in a presence o

AS B RS A GG CULTIE SO0 PP g ARy example the

compRIIBRY Manbee waypeddapled todinaindi dsonstbbliethinsethef thters and the tube are
-coupled” includes coupling via a sepgrate object. For.example v - .

cout e B R SR TR g whih s

the tilbesBjaad thechbRR@IRRURISshie wihird hbjeah Tdumpbed? diowptedhgissses two or

includes "directly coupled,” in whjch case th t\g)o ob'ectsftcég%oefat%ré 86?1?ronents
MOTq CAIRANEALS thalh AT CANHBIOR B QB L HRUHE 2SsE8 Y S bFinbfe P

beinEFoRRRAGTMIR anecpluteudunasinbErnainerdyibldueenfteachayfahert a biasing
components being formed from the same piece of material. The,.

foreg, Lufisiaon é%&%?é?@?@%gyﬂé)%?gg %lrl%rt%ﬁé%fnoc%i S e ard
anExéemgatbRasiigure the pidindisy pfesasitioreatment Systeimgl A0ywitbich applies
Figure 1, a reduced pressure tregtment system 100, which appli . .

red g BB G e 0SS N TES s T8 4% iigodiment. Tissue

site EVBbRslBetic bodily titd 0B mahihadheahinil tisstenbeganismnae]uding bone

. animal, or other orga?ism, inc#;din one tissuqﬂaqiigggee E:ig gctmé'\?félﬁle cartilage

tissugadiROSR FIHRM S QAUREIC S HEa ﬁggéi,lﬁsc}lr?hé’%%e issue, tartilage, ’ ’

tendé8800EEMEgRNEHSY OtRRYissher Vehile tigdhdaitis$08 sity bSudey el diseased

. awoungd, diseased tissue, or defective tisgue, the, tissue. Si
tissup O A S A DN LA LSt P Y S (Al ol
diseszbcdudettptiess Fheapjiatisite lkduned fresssactedipsuermite A& may be used to

prong{%i]%%g%%@ég %?tgxgggeo g%ﬁrg{ﬂg}qfc'qglodrsn igr%ut?s llxtg 541%51(%3, Xg(weé}?as stimulate the

6



growth of additional tissue. In the case in which tissue site 105 is a wound
site, the growth of granulation tissue and removal of exudates and
bacteria promotes healing of the wound. The application of reduced
pressure to non-wounded or non-defective tissue, including healthy tissue,

may be used to promote the growth of tissue that may be harvea;ed aqge hof
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solar eneraé, Kinetic energy, energy stored in c%)acitors, coerustioHyand
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ener&ﬁ%ﬁi@ﬁc %@g@@?%ﬁgi&t@?&ﬁnﬁ@pﬂ&%;dﬂﬂﬂﬁd&)ﬂcaﬁd energy developelzd by
pendulum-driven devices, manual geperatorg, osmotic processes, thermal .
Sterljge e BHIEAYELRS: S GKeuales ﬁ‘%ﬁ@aﬁfﬁ?ﬁrﬁr%%gﬁ?eﬁgrgm%de dovices that
are nERAIRIE R RANdeEs aliBollows panph pedstidid paanis, diphesnr gssops, rotary

source 110 may include a pump that is driven by a chemical reaction. A
vane U S NFABRILBPR P RER RS ARG RIS BB n S B g oot

pumpBEaRd HRAR pEegdQubiiiaietibie abednide imaisly-dtitvhtd peay batelts. Still
the chemical reacti%lr%tma e use to.dr";/l the p%mg t8§rrgsdsuc§ t(f)1uerce 110
other, dgyices PILLLOFESSFF & Y ARYSEHREHC %F%é%ﬁ e GRS Y Nhder .
include@yaRCIRzdadiods] istcisas| tddlveotkpdtinprideviodsiqeetidaledudriden devices,
pressure. In still angther embodjment, reduced pressure source 110 may, hich
mani3) EeRA B SRR BT ere A R e S S T By T whic
vacul@lysesekisacagahieaté by tatidgfsatmm extended period of time on a
single charge of the batter Reduced pressyre.source 110 pr ?‘ hat i
e T e e
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. with tissue site 105, Manifold . a fﬂBe a biocompati u
ted by th
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chenflisiY Ratingn eshiche yekaudeite the pisspasipeod0se Mamndbideapressyrdeln another
emborgggeenftr,oan}])rfgsastrpriz%%ugzz% J?ﬁgge{'n s‘fiutél%sfﬁJI A b&tzhce};linder is used to drive a pump to
produce the reduced pressure. In still another embodiment, reduced pressure source 110 may
be a battery-driven pump. Preferably, the pump uses low amounts of power and is capable of
operating for an extended period of time on a single charge of the battery.
Reduced pressure source 110 provides reduced pressure to tissue site 105 via a
dressing 115. Dressing 115 includes a manifold 120, which may be placed adjacent to or in
contact with tissue site 105. Manifold 120 may be a biocompatible, porous material that is

capable of being placed in contact with tissue site 105 and distributing reduced pressure to the

tissue site 105. Manifold 120 may be made from foam, gauze, felted mat, or any other
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material suited to a particular biological application. Manifold 120 may
include a plurality of flow channels or pathways to facilitate distribution of
reduced pressure or fluids to or from tissue site 105. In one
embodiment, manifold 120 is a porous foam and includes a plurality of

interconnected cells or pores that act as flow chann orou
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voIc;iaR 1§5am 58 provide 4 a pourable or sprayable form that is

ap]iltesismget 16 elsvainiébid és20saflin goracmivemt 25 ridanidaddl I20imap bgsecured to
. tissue site.105. Si |Ia ¢luded that dt
issuf e L GBS e 1 ST AR, 133 Y Rl eiR g thatis used 0
secuse@iingféil (tﬂOrmettysue sltieliri$ bWhide ealing toembectl@8 ougy, berironesmeable or

.cast, a abell embod| duced
semi Wlfb &8 Brow %psp%a ed%rr?r?gcl: or?%v?tﬁég%gﬁssgug(ﬁ%%ﬁfﬁm ngga recuee
pressl‘nilterlal‘faielsﬂlﬁ@1&3’111)55"1%&1&1r sistallation lof theatealingmnerobien 13w ver pranitidd 120.

by an a os ioned al r ﬁg i)ggegr 8k d,
Seahg nbegrl iI0h O seaaﬁ/ng e 181”&5 to secﬁer%%%%ﬁjg?}%e E R corpont
acrylmah}fdidg’b%ldt)tdmgsbfmmmgmatmgllleemysvﬁémoqqmm@h&m@tﬂﬂb?} that

S poslionedion sealngy SHEYSFRUGRES. Sealin

includg Fed Fr?gl?ne/mbge nf c};llé%tge yéérg:ggsttcﬁnstallmg sealing £

member 125



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 pressure. In the case of subcutaneous
and deep tissue wounds, cavities, and fistulas, maintenance of reduced

ressure at tissue site 105 may be possible without the use of sealjn .
membarhB3 =P AEE LT BRI BT a oS BRIy 5P rption by the
sealifig$HENMWES] 2Be tissue surrounding the tissue site acts effectively as a

sealing member. The reduced pressure generated educed ,.
ordBSi55 Q3 BRI HIESFR LR éﬁé%b%‘f%ﬁf{&?&&&ﬁb&%memb“ 125
may BfrdvideDalivgiyutabee bi3prable sttt iapyplibddvienthegaanifiglddl 20 after

el B2t SRR, SO (O e e 125

may tckgiu%%/gtabeiaﬁﬁuw}a lﬂm&?@l{@eﬂﬁw@mn&m aril¥fsddevieytos5delmenide sealing
ube 135 may directly couple reduced pressure sour 10 to dressing .
Funchquli SIS BRI CURMISAL? B SELHIOT s B REI SR Fap -

Deﬂli/ Bh% &P&Bﬁﬁéﬂ@gg&‘ﬂg ﬂd{BﬁﬁfélSEfiSEiStB@IﬁﬂgﬁiiﬂaD&) prwlidesassedletb connection

. oval, or polygon. In addition, delivery tube 135 be,made from any .

with e i5eHE SHOHASBE BARKP o ki 208 HHRUKBIE Ao JHEIRAISA anEstion may be

providedy B@Q%Hgﬁl%%ﬁvl@ Yo il ko [y et dieiafyealinfiuickabatids 4ibn any portion
may include two_Inmenc tmoysunthu mayEor &Wanly, ihi ample. one

of seplifgMEmhwd Ry TPHiS ga%a’eef&rgsiagéfé HoR R AR s gte

surrdiiidise RetioBiRPIEs atiheldthetive aiheblupreposisipiea usestatinetivember 125 or

may g%gﬁa?g “aggﬁgwﬁ‘ﬁrgg’gag t%ﬁﬁég’ga?@h%%%ﬂr?'ﬁge% %‘?a'l'féié%‘ér‘ﬁgf to installing

) ( mlcaﬂy adive a
sealifiggtienstier 108, The fluid source from which these fluids originate is not
Shﬂvgo}gelzcl gerse, g'éaling 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 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 member 125.
Since tissue often encases or surrounds these types of tissue sites, the tissue surrounding the
tissue site acts effectively as a sealing member.

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 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 without intervening connector 150 or fluid collection apparatus
140.

Delivery tube 135 may have any cross-sectional shape, such as a circle, oval, or
polygon. In addition, delivery tube 135 may be made from any material, and may be either
flexible or inflexible. Also, delivery tube 135 may include one or more paths or lumens
through which fluid may flow. For example, delivery tube 135 may include two lumens. In

this example, one lumen may be used for the passage of exudate from tissue site 105 to fluid

collection apparatus 140. The other lumen may be used to deliver fluids, such as air,
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In one embodiment, delivery tube 135 includes a delivery lumen and one

or 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, providﬁd,
antibgetevialpergtmantvirgl agents orrll iR PRIMOHEMAZS S pErassian fluids, or other
chenfiRREsLiR OaRifeldid 2R s(ia dteqniectiny AaRbeFcb4porh WHIEEBEse fluids originate
_ member 145 permits the passage of fluid from manifold 120 to delivery
is nof ghewndn Faghscl versa. For example, exudates collected from tissue site

10pusie e mssiialent 2o eniiss tediveciutidea dhveasy domieactitione or more

member 145. In another embaodiment, red,ucigqorﬁsurﬁ]%gatment system h includ
collegtiryyeachs 1orqliget CSHARCBATRINER 45" In tHIEEMBAENBRY 2is0 cach include

a filteelly atahas sy idaas tacodisnety initeaealndditionddetbds garding the
_ . manifold 120 such that an end of deIiverél;gf 135.is f}ﬁiéz;lcent i;) %5%1 ided
inclusigiafidplinenaimmrias sellectiopdymans HBAREATSJREm DR e Provice
below;;lpp@%{ggig_qgllection apparatus 140. Liquid, such as exudate, from

tissue site 105 may flow through delivery tube 135 into fluj ection .

apBé\Pé’t‘ElQ‘Tbﬂhp?ﬁﬂi’M@%&ﬁ%ﬁﬁ§ﬂ%§%&?%@%@%%c@%?(?3 ction
mem@?pfibba. Qt&ﬁ{t{@iammarﬂyw,ls:gcﬁbﬂﬁimmgmumlﬁsﬁwml marﬂﬁf'bdid; 120 to

. that contain solids, For example, canister 115 ma ntain exudates from .

el 0 MU ) . AT S RLRAEP I e e 105 usig
man&BlECH0hRRatefufel déyaubEal3be potracctiv uittobdbedUsn ppaottes

140 via a connector, such as connector 150 The fluid collection.
ermbo i FE IR A B S TR N 25 BB B SEERSH g, member 145.
In thRO&BeERméatRNlels hike 1y slialvebe inbertbdifeetly nulbertiding ppanbiers] 25 or

140 may be a separate,c iner or may_he. operably comhined with . .
mandol L0 R A A DOt Lo I AT 0 R Captact with manifold
120.illustrative embodiment in which a manual pump, such as a bellows pump,

is used as. reduced pressure source 110, the variable-valume chamber

e EETHES BERIEAT e Tl SR AR 140.
Liquih)gachtus ddfdac fechingsBuicsis 106 atpynilosy thrpagideliveryitidbe 135 into fluid

callection a us 140 may include a singl amber for collecti .
collep RPN AU R P EREer 40 a5 A EREL cavity capable
of conkiinipgj\eflnidteniahranydsesding drprdsiths willidsdibiisistibat pptaiatselidso For
to,trap ar co | fluid once the flpid has been collected. Int b
exarfs ST T S R R e a0 DA ASIEED 88 may be
direcilyidsrmestdibte fipidyetl éotivhiahpiratiisitié) espaeiatly tooptethtat Buédwatgction
solubig1 are allowed to eva&orateoggrgt@qgi{)old 120. In another
apPaggis Rw‘éﬁt:“gﬂwf oS COREBR TGens in delivery tube 135, which
wilThe flartribibettietoapparkigs i@ 0y by fexildediitid @histén, a bag, or pouch

. .addition to fluid collecti a s 140 educ e
40
uidf{ SoriPrisg oo TR EEd e 13 RNGALRIESICAERUNE 40 may
be a sg=oatateshtuitiethe ntigbeopyreblyntenbimuiwiti prdesed eressurasource 110 to
syste 00 to pbroyide information to a ysey. of the r I

h
o B R TR P SR T g o s
bellothapimgiioudedias neducethpriissure siard516; thavasibblery glums slwanber that

reduced pressyre source 110..Examples gf feed I .
Bne S AR B S 100, SEbe B e cidh SRR A collecting
fluidrisehedimmbersetpateld. vahethnd cddifksttionapparataly €40 miitioplaidgatairgle

I ding,feedbagk .systems that.inglude A | [crlar :
chanfh el o G S A SR R PRI TR e PARRBER 7 esicoant o
absogmévermattealehybewtispespbeti thir Ruidbcollection appanatus hé0 tntfangr control
fluid T AIE Gl RACRACK SYRLRIDE MG HACRMROUPHEIR SRR R IAGRus 140, 2

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 thaknove relative to one another to

produce visual identifiers indicating the relative or absolute pressure

values being generated by the reduced pressure source 110. An example

of a "film" based system may include a yellow film anchored to a first part
of the rediiced nreccriire cnitirce 110 that iec canable of movement relativie




When the first and second parts are moved relative to one another to
apply a reduced pressure, the yellow and blue films overlap to create a
green indicator. As the pressure increases and the films move away from
one another, the loss of the green color indicates that the pressure has
increased (i.e. more reduced pressure needs to be applied). . Reduced
meﬂm&werﬂré&k%ﬁ%&%&%ﬁ?@@@lﬁ{é}}l&iﬁﬁﬁﬁ&&&é’%ﬁ%&@&éﬁﬁ uids,

especiiieThdse g detarhibesarmenaf dllid saasenbfivfitidiraiiastarfold 120. In

apparatus 140, a blood detection system 159 to detect the presence of

anothgs sMhpditnentsoBeANMeBRTeIkecho lumeRs 1 deHyerytibe fronitghag will be

descAbRIEBRIbAZiEPPTRREOL LDEHRNBE Rk enTidiS 56 SHEadBfioatoflRed @Bl lection
detection system 165 to detect the presence of infection at tissue site 105,

appagdysal filfw rate monitoring system 167 to monitor the flow rate of fluids
drapea e fisssg siRatRnt¥patiandetariicdes ysieuckdprossuiadesddack system

foam or other substance that changes color i thf pqrgsence of bacteria. 100
155 qpasablyassp gifried %Bé%%ﬁ&@ﬁﬁaﬁ?ﬂ@%}:?&?é&%"ﬁ WO RES S TRAHy system

to pro¢fIQiniSAIUb e 436 srehethatibnl prlasaRargingemapiand expatedting a

to exudate from tissue site 105. In addition to the above-mentione

d .
relatiysop aheplite. Myt of RreRSHI A Ran el usrrd i DEHSUE S5 Q7 or that is
bein%ﬁ&@%@%m%sﬁﬂéim& ang. axarpRetE fedback apitahaiitiude,

uid components to facilitate adminiig‘atiog of redu ressure trebatmen

) ed t
it T E.£08 AP B WAL U E BBCE LR At ahteected
valuS¥aieaef8QioM e mpannAtditios M demflicrofaeiing gebpbaskuistems that include

treatment system 100 in Figure '1’diﬁs showrggccordi to 16,z(aj_ﬁ_liIIeZ‘LfJg‘t)rative 1 delive
Pop ¥ahtRScARde . RATHAYEniBERNEARRERIPE! ﬂswgﬁrégé?é THORFEGSE i
tube 1 33 tabep2sbideddikieannatiesshae Fighediessing 215 and the reduced

pressure source 210. Dressing 215 and.reduced pressure source 210 are .
o PR B SRS Pt eRch ST AT S O PR FE S R Bomie

indidEOpERvrd@ sRpaniabire cellsyaaPiallinumbidebat inliicaliyspédificgnssdare values that
particular, tube 235 includes a delivery J[ymen, 270&%@%@“%‘1

) ity of . .
are b ARBHIG RIS S75ii% BER R I YRNLS Shiiicitics, and films

aving a

that fibglerelativensomamafRrabphioduceNesiidderticioss 2 dicuihg AdSralatyve or
have any num%&er of delive%and jglla?ction Iurg;%ens. For exam Iﬁ ujtiple

absolptg RIRS IR ¥ALNER BEXNG &G T AR HBSANEET in tbe cxample of a
“filn?8Based shétahthenplmlide af yeltonsiim tach @24, tinalficinpadedf éhy toduend pressure
ol RS SRRy B S T ot .
WheRrgrsfiret didusecadsats presaored sslatistetd bpeadatien forepplre sedwoed pressure,
e SO SR SRS AL LRSS DA
filmsaee R4y dpatiemeetither piteskiseof the green color indicates that the pressure has
increased (i.e. more reduced pressure needs to be applied).

Reduced pressure treatment system 100 may further include a volume detection system
157 to detect the amount of fluid present in fluid collection apparatus 140, a blood detection
system 159 to detect the presence of blood in exudate drawn from tissue site 105, a
temperature monitoring system 162 to monitor the temperature of tissue site 105, an infection
detection system 165 to detect the presence of infection at tissue site 105, and a flow rate
monitoring system 167 to monitor the flow rate of fluids drawn from tissue site 105. Infection
detection system 165 may include a foam or other substance that changes color in the presence

of bacteria. The foam or other substance may be operably associated with manifold 120 or
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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 tissue site %6(())5. ) )
delivempyfybenb3Aauahishat 3@@5{@%@&%&%@%&%&9&%@& m tissue site

105. GR!IRHABARPALINS VR dAtid g B dmiSoRbminaia dystenBEFBdREDpeEs iR treatment

treatment system 200 may include at least one filter coupled to tube 235.

system, Hf tearamelusie yalyescieauatarsctatRiiniad Aikst Skt Bieshcal, and
fluid LERRRAUSS & Sdinlivernimsndili i ardcphastientieateretiter tiébe site 105

prevents fluid 274 from tissue site 205 from passing or flowin§ past the

onBUSRIRG RO T ERTEET & 2 vRHYF P TRISPE TS ABRERE 3Y BER AV Ui 1B Pon-

limitiaé@ﬁﬁﬁﬁellﬁ%ﬁﬁd&f'}fﬁ@sﬁﬂ&r RIAmay f8temyI0Pemdfifilies capabiewaf according to
__preventing the flow of fluid 274, such as g hydrophaobic filter, a h Lﬁ%%phiki_.c 1i

an illppgptixg eMbAMRIGARI S AR hodimakatptkoplisrhon aem%‘})ﬁy fp Figure 11s

tube MSHRATAPESHNESERDIUNLRA fHeartddis aImashancRldwbEpressieewsyrce 210.

valve, such as a duck-bill valve, magy be used. . . Delivery lumen filter .

Dressing 74 % anpeadusesh 8resas sowee 350 Ak Rondinuting: gsqbdsgpsing 115 and
reducAFRIRESHbELR A9 usehiirraiespitiseny. means at or near another

object. In. one example, a first object may be adjacent t% a %rtic | o%j%c}.
i ChEPF 28 BLSERAeT R RIUFE YIRS BAPSERIal RN Y S b PR = detvery
lumerd bge,?ﬁgi asf)%ﬁai@} s Rehiorhrmdgage r?&méisgu@igimezg%mmbsms as
. end of the tube is nearer to tissye site 205 t a sec e tuhe.
having SRS a2 LA 0 RTINS R P8 AL Tive any
numbee BRTYIVERE And7ébv@ighl siessing &léxahiple, fadtiphddetbasyrrimens and a single

continually be applied via deliv ryé en 270 unobstructed by fluid 274,
collechipm lumep pay e dnclideddn His lity of collection lumens 274.

AltinughtiglieRtghonmmtakvarubenes, filietuditf dslivemehtingn:2§0finid plurality
274 from enterin%deli\\/gﬁ/ I%umen 270, delivag lumen filter 2171r6ce Oalggn that all
of collection- mens, 2 téy A& JBALHLFEPEFRA IR FRUSR I RHE SRFSRIAT aloNy
are eXjRIbeaNolveiaced fRedsare xThg|aedadisd prdssurgtlierapdbhy agdoeed acessure source
inside of delivery lumen, 270 at articular distance away fro end of .
210 g e P AR L D B o) HRGTA AR P SARLLS [l site 203
via dRESnN2bsiric @t knbeliment roducéi erstre siditter2i Wappiies egdudidgpressure
. the placement an upling of delivery lymen filter 276 js provided in
o i e A s HEIORR Sl 1 ERMP 7 2 Sl AL 373 such tha
the plua 3T tileitiad) aaashi@ Teduceid ¢3reshiid25dysoet?d0a Ggiirttoa liquid
lumen filter 278 prevents flyid.274 from entering,re d pressure r .
o s L SR T A e i
205. Pflaaliagtisfcbiaeaivfillanins 20 miitysafredlieck 2T eoeins R itRrh dissuersite 205.
the dressing 215 an llectign lumen filter,278 are reservpir Ig Qr tus 140
Thus, B RS YA RSRALRS G TUFAL PR LI of AP BHOR Epcatus
in Fignakeltiorlimmensd272 are influenced by reduced pressure source 210,
fluids,are drawn from tissue site 20 roudh manifol ﬁ: e'15 led to tub
e PR S 200 SRR AR i coupled to rube
235. alpartcal apadse 26Silaklades a delivery lumen filter 276 and collection lumen filter
278. Delivery lumen filter 276 and collection lumen filter 278 prevents fluid 274 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
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fluid depends upon the diameter and number of collection lumens in
plurality of collection lumens 272, as well as the length of each collection
lumen between dressing 215 and collection lumen filter 278. For example,
plurality of collection lumens 272 may be capable holding approximately
30-60 cubic centimeters of fluid 274. However, the foregrﬁgntion

i C d .
mechgpiakuplys o e g Als MY B BARLEISSH GG 7 2oy Se ligfebpmen fler
278 i?ﬁ%ﬁﬁkﬁgh;igﬁl %wgyéaéﬂa:wwzif@ﬁcgﬁ@g@mmmua%m ﬁnibebeamed.

umens may Store any amount or Tiul . rality Qf. . .
coltelivsr limsAsttes i GiReaRehia Ryt S IR b dpsent o tissue it
205 aeAnikREade PECRRBRPhéREs Midijageiaduempre ot werfrarotied obyett. In one
ressure source 210. When plurality of co‘;rLecti%n lumens

examg&nm@féwm%m&}mwmé%ﬁ BREUERY SR %ué&&%%%&ﬁww to the

partidilleF S8t BEiCE deobRasobfopaT hisanGiet bedesitable2abhningbe adjacent to tissue
transmitted through plurality of collection lumen Fﬁ) However, deléveﬁ)(h
the tube.
ality

site 20hi&ho st SRt ATS SAPEAS RRATRIFISTYs: SU& an arsepiand o

Delivefy Qi@eHomistmoBs ek trisiol preveiti Ruidngal kestiventerigndélisre?y uiaen 270
shown as being coupled to the end of tube 235 that.is adéaec?ﬂgt to.re&lﬁuced lumen
throughASSSHEnE e DHWEENCRLRTERSHER FHS ORI LS HRBNE NI A hom

ere

270 uNEREri ] 3356 A SR IRRR as dlEiatiTy iveenditer A8 phaylitg tfaattdctibn
a midpoint along the length of tube 235. In this example, plurality of
lumepsgdétion lumens 272 may fill with fluid 274 until fluid 274 becomes

Obﬁml@{@:x W@@H?%Wy deivélieludnd Slthe2Todprdvehtineaa3F1dd 274 from
collection lumen filter 278, prevents flyid 274 from passi e midpoint of
enteriib 4o S Rk S AT TR S SR Ry apreven
fluid poAiRBAiphRiapacsaeedilecdam aliigydeficatichinenl AftenBa? 2X ampldjldelivery

with fluid 274. In another exa*.r% le, requced Qr@sstuare f}Ir{eatmegﬁs stem
£ :

lumen, §HteR 47 GTORGRE RIAGE RIS QR I R SR (R Atid %xalr(lﬁlgfg, each ©away

from @allaationthbv s Jikecimhyt tiid OFie it allawiédaeeitiycatiortiatvofjdedisiery lumen 270

collection lymen in plurality, of callectign.Jumens 272. Thus, eagh collecti
o AR D A o MBI 1% T FMESHRR
couplingagdityvery lhmeafHecr@itcappresiedrm FegiunedtGhsiem. 200 may be

used.to treat low-exydating tissue sit e smaller flui [

oG IEED TSR e TR B S Hne S SUSEICRIRUARRo reduced
pressaeNvi@e B it henpe tinaenriitte 208 ipraventsifloatife faumeenteaingsreduced

system 20 rovide treatment for an.extended period im .
e B B AR o tocaono
colle¢eidn tamh @idiser@ e prarylityoef oillpoiesl pates 2dRbotwiean dreidressing 215 and

maximizes patie obility. During treatment, when plurai llection .
o R S A At s o
tissugejitazesl viithca phitatithef Tolledtion tertiessr 2R aire pilflugriteid kjuridgced pressure

tupi h es, 0or having fluid backf i if rnog: 4. : .

o B S S A RO B s s
tissuepsiokedsyititcophicaitytef ablectitindumster2i3, Ghhsivehmappfitpaggesailable for

., In Figyre 2, t rtion, of plyrality, of ' :antad .
o S e A LR RS 14 Ayt CBcion
lumens @33 res wweitasathe dyspthno? @acH abldeBsnrhaydn betoecen drassioge 15 and

collecStLljcl;)nS S%pr'{iearllll}tﬂtéa}wr%tr téjx%(ran%?er} ﬁ%ﬁﬁ&‘%e\%ﬁé%ﬂéﬁ’iﬁmens 272 may be capable
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.
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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 windows may extend across portions
of tube 235 that are adjacent to each respective collection lumen 272.
In another example, the material from which tube 235 is made may be ei
ijg?tlon umens 272

trahs pheelitihefsallectiond umeasy 2 Ayt Huidplrality ffe
contiHEORPBELAPYIE WPRA3R fiREFeaa R iBrédshicqroiispdacttepezuseisbuase 210.

exudate, may have a darkened color, fluid levels within pl raﬂ%of dressing 215
Whei ahaalish o8 slieesom WS LS3H5 CRPBIETRAN 6) BISar+ berpgs dressing
and c%ﬁéeﬁétﬁ i}?ﬁlb&ﬁ%@tiﬂ%ﬂ%{@éﬁ?&&f&%s&?ﬁﬁfﬁﬁ%ﬁﬁ%@f@f%&wf b(lein_g

amount of Tiul IN plurality ot collection lumens . 10 e example
transipiited EHW&*BBI}HEHE{& Sﬂ]ée)éFiHﬁ’o%ﬂTﬁPéﬁg%ﬂE@Wfé’ﬁép%‘?jéﬁ?%xg‘&&n 3o
contiREEH eh & shiihi BreliansPsr@Rt v Blash damapharating cBsd ey dielinnkidea2 is full.

LGB SUSEH AT BT 571 6P AEIDE (ARG 5 o end o tube 233

that if8MaceAlIR e AR AP RErbRalect ‘B occ st wachutrmalcatTsthaebédscated

may be labeled in 5 cubic centimeters increments, Thezggrticul

any it ARPRLHIG mEgr FAEIRIE RO EHAPIRERLHGH 27 M I FRiseat o
midpbifitEfoRg e RpBestianal 236w B tube3eRbis, Silavaityendbiteptoniaatioes 272

of cross-sectional indicatqr_labeled "Fig 3" in Figure 2. As shown in Fiqure
may SR ATA SRS 2 14 BERRES SRR Sl Oh LGB Be 276 at the
midpBiMeTbE2 330Re! cilleteopampiefilte 2783eettiofiwil W érym passing the
~_lumen 270 mag be the same or %rmiller théin the gr&ss-seiﬁtiog glfne chooI a portion
midpeEHRLERe M Aosg PIERINY R RRHEFHIID UL Sl cction T TERTD > Yy 2 P

of th@%@d‘é[ﬁkﬁawpﬁ&zﬂﬁytkﬂbﬁhaa&;ﬁlﬂmeue R Tdemasr §iILiwiehn fAYid Ad.
collection lumens 272 ma gcave aé]‘écross-sectional S e, such.a
e

an ..
oV R AR SRS LRSS U FERE a ayatem 2 e pachide fmyitiple
collebtitre NEehlfie ShDthi g seamuiks cavhitothedibindaynenrfiireP ity g el dhatied at a
. collection lumens 272 surrounds delivery lumen 270 in,a circular pat .
e oGO B AR A ESL 276 I BSTOR RINCHE 3 1oy [y Thus,
each SpHE&Yi 60 NMigeraiioplueiktive fioodleetanohinacnin2 I iingydunicudafiersntrfluid
which each of collection lumens 272 are a different distance from delivery

€apa§ifien 270. In addition, tube 300 may include two or more delivery lumens '
suBe@asdalddaed pressiié Greatiyant sysemo 200 lteeside ksedhstRaR lorayexudating

s B S TR S Aty s 7
(as oppored 79 deditznedhamnistir)teatdérle dralorefftice dorbetatility oénednogd pressure
e P TR Bt ompct
of a fldivesidctivarapyaansithatlciieghated ist@ d2atageth pressure delivery tube
minimizes patient discomfort and maximizes patient mobility. During treatment, when
plurality of collection lumens 272 becomes completely full of fluid 274, tube 235 may be
easily replaced with a new tube. 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.

In Figure 2, the portion of plurality of collection lumens 272 that contains fluid 274 is
shaded to show that fluid 271 is visible to a user of reduced pressure treatment system 200.

Tube 235 may include at least one substantially transparent tube portion through which fluid
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defined by walls that longitudinally extend through the length of tube 300.
In this example, two or more intersecting walls may define quadrants, any
of which may be a delivery lumen or collection lumen. Turning now to
Figure 4, a cross-sectional view of tube 400 is shown from the perspective
of cross-sectional indicator labeled "Fig 4" in Figure 2. Tube 400 includes

274 rodiberyisible. filler evanmi dhaore aprRaTHSHhsantel Ly t1aBsEREHhHDE portions may
be 2 WEHYGHIHRBR 279 nRAUVES RS ShGRRY NAVEaHICoS THREON RIEHIRY may

arger cross-section than delivery lumen 270 to ensure the delivery tube

extenfliayroTeneatiopeE bR A Tbat aiedingAI0SAPRAFRATIIS OLRGERR lumen 272.
lupem st 248y, Bk GRateies trotnaerchalibezs 40O Hsdemaybathaskparent

For example, delivery lumen filter 276 may be welded, screwed, glued

matetiolcBass b 241wy drapiste SrpiedbedMHBPRIRIGH iSHOcE>- Because
fluid VARSI QW0 FiE Y SaR FERSScERSO Rl ViaNe 84be-RaP dslshatuident]s within

the perspective of cross-sectional indicator labeled "Fig 5" in Figure 4.
plurafity eeonliersins tHaeRsHIRgEpdaivaTIAtREH S PePbb RN dctst by delivery
lurpgp iies 216 sidehaiaddinid aph @ BB UD Siareanows B80dhdidiven amount of

lumen 270. In particular, delivery lumen filter 270 is shown to be o%gdmcludes one

fluid R4 suplirelsy afirplleHpRdHmeRs &1en IR4basHoBmIfmE iR

or m&%%@&ﬁi@?%ﬁ&é&fﬁg%im%ﬁzg RaipRreanwingd poestidemarcations 280
277. Dehveﬁr}nP umen filter 276 may have ané thickness S#J fé)cient to I%[}even

may bedrrduded aloasrechdhcarindomen boeh ohteartioo b LA MAYGATSIRERS to 2
specifié 4 SHEOPSNUGIRGPPhHaIvRrY Repexaiiifse ARe fivalbiibiurcatioag DBO may be

received and collected by collection lumens 272, Turning now ta

labeledgifreas, and each demmsrattonciesraliseranohs LARsten 1R A ARCHRARILRFters

increlHEA) ARG BAfi QA% rdtiéatenieainseantsondamabnnhesdplsmontutioan
filter 276 in Figure 5. In particular, deliver Iume%fil er 276.h adi%met%
?ﬁ%l? om the

apPHRIREREY & Higue thAREass e aPRALIVIER) ¢ BPS 70 I%

persp%ﬁ%%rbfﬂ Hgﬂf&ﬂsféﬁflibﬂﬁr%llﬁ:mg% Iﬁ&wﬁaqagisﬁ e diguddlivary shovenia Fagure 3,
) ough delivery lumen filter 276 is shown to be_positioned, at the .
deliveRiRPRAOMED T8 SHTATEHON LS A8 ) BRI Rl However, in

one AP e Bk RbebN B delnery 2iRen A Nisreanbenite stieary straiéer than the

filter 276 prevents fluid from a tissuge_site from sin location at.
cosspsair el R L AR 2 57130 o narens
272 als8 ARG RQW 01 FF @b /s Rt isASHARC tHOMevienvdelidre [thfkis 2Hband roltection

the perspective of cross-sectional indicator labeled "Fig 7"in Figure 2. 1
tumerp 22/ A 8L SSETTSRRAL HRSr S50 2 ALt MEWER ey 2 galar cross-

sectiGiflWhapse pe coupled to an end of tube 700. Collection lumen filter 278 is

alsé)agﬂgvggo?lzgieo?ﬁl%%gsf rZO’;S ggee s?lrc}(avr(l)fa:[suet:)qeui7 19ta¥1(1)t from delivery lumen 270 such
that collection lumens 272 surrounds delivery lumen 270 in a circular pattern. 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 the
number of collection lumens.

Delivery lumen 270 is also shown to be located along the longitudinal center of tube

300. However, delivery lumen 270 may be located along any longitudinal axis that traverses

the length of tube 300. In one example, delivery lumen 270 and collection lumens 272 may be
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better show the shape of collection lumen filter. Collection lumen filter 278
is a disk having an aperture 279. When coupled onto the end of tube 700,
collection lumen filter 278 covers collection lumens 272 but does not cover
delivery lumen 270, as aperture 279 is located at the opening of delivery
lumen 270. Thus, collection lumen filter 278 may prevent fluid that has

definsddry sealbcthat Isneimdinlly enendrthesusheroleneshinigisidtionn e feample,
two Gt IR RAE AFERY AR DGR R RRUHEE 1S FhieK uesrte & Flivery lumen or
source 210 in Figure 2. However, reduced pressure may still be applied
collegtiosujmedlection lumen filter 278 such that collection lumens 272 may
trepSRIhEEAG e PISSRUCH erBdissiisi Sial MR IIRAIBT i snbmedikiahe
278 is shown to have an "0" shape, collection lumen filter 278 may hav

perspgqishaberesiosasiiosahiadicais %hﬁ@#r%&ﬁﬂe‘&éiﬂﬁ&%‘f&-n%&eo"fxo includes
deliveRIEHIORIMMERS dhch is doRPRAIR NS00 Hiahe bRy bE dslurigdtanen 270.

the end of tube 700 using any method. For example, collection Iumendf%IJtﬁ/rery lumen

Delivers twks HiendiGanaybassdbe sameiondighilalAgricresssacunn iy
270 10'ERE MRIARERNEOL KRG 96 -can pravat dladVfrinTéattng delivery lumen 270.

cross-sectional view of tube 500 is shown from the perspective of

Delivgrskusestialien 16 oatsrbesennied-ig e igndigh fabs 490 4sing apyarethad. For
exanfPEUBEVREF AlREHoM MBS At bR ReiIasle ddawesl|qgtion, boted, flislksealed,

such that fluid from a tissue site cannot exit collection lumens 272 or enter

snappefs @ PEersd satrdhsoend € fimRaA®iar, collection lumen filter 278 is

shewm iRl P eategivs o Hsie celigeiamisnaTndbe2s00dk shavaofieaidre
lumen filter 278 overhangs each diameter.of each collection.lumep 272.
Bigirs 2 Shes the

perspeefiue b snesrsechivaabingicator fabrled  Fig kB 2 Eifidie hE8TS

openthig SpaeRYélyitupidrs TObBstac A By EVEry ThRaPAliaPR 06 dathahat fluid from a
lumen 270 is unobstructed by cqllection lumen filt%r 278 §Jch th

no .
tissupy i SHRRPLSIGES HENVERHHFREB A ind PRV SGHSR S RP GG UET 270 is shown
to be/ RRHER IESSHYI8SOrMERvery Tufitin g 7003 dB fhigldelifety drosensiittio@) overhangs

view of tube 900 is shown_in which collection lumern,filier 278 has, a
the GLRHEHS b AFY UPA B e ARBAAMEHER 1 D7 BERTR e 276
may RavEGHRtheaMieaiaufaenea fdiprevétting yties ofltildmoltixttieniiomen 270. The

filters, each of which are_lgcated inside the, space.defined b lect
open R S BB o E AT R D RN A7 Fr 20 such tha
fluid 3REF B8 RS @ ahaldslitited iBinestieet @aliimealeXn lumen 272 such
that collection lumen filters 278 fit intQ collection %rg)ené 12. iln wﬁs‘l which delive
exAHIPIBEAOY (O UEHEE R0t FEATSH RGNS HE ] whi Y

% %lcgl ve(ﬂves
lumeRrBMent tieenllow dffiseid seiickhd s exfigatsidiuaddetiotpréwaeh thitdt@V@in Figure 5.

gas, thereby allowing the flg reduced pressure across collectio .
In P%}ﬂéﬁrfiﬁsw%é%mngféﬂ i SR R B L <Rt o o, iamete of
delivesptiibsed @bioR add«fvers hueode Gitn 276 éits 27D, thel kpeierdafimehby delivery

filters 278 may he located an ere.alang,the lenqth of ¢collecti S
lumeg 23y A AR T T e B o e A ot
delivenelaineal ETdiatelivasiiitien FAtn23y atay be locatdchayelitresrotg ttolength of

. along eaczti spective colle tioneéumen 272 such that each ﬁgl i . .
etV o7 D 1 A PSR AR e STt g o o ssue st
frompabidfigeithedesationranimhivht dolbtery LNe filtecl276 ssriocetid iglog @delysiey lumen

of reduced pressure system 100 in Figure 1, is shown according to an
270-jjjystrative embodiment. In particular, reduced pressure treatment system

109Qriieky des aoPiglia Tingeeassspitiadabdicvedf[ubssi0@ ieshibunitrom the

system 155 in Figure 1..Redyced pres trgatment syste .
PersRCRIGY FERTCEE BPBELING AT SEoF D, WAL PR o g mcludes
colleprieasuiadhfileel/78e Gotibetidn hisser fiter 2085s showethibecqupkesiiean end of

wbe 4 R BT e SR L T Ko g e 7000

is a non-limiting example of delivery tube 135 in Figure 1. Indicator
housing 1000 includes connecting portlén 1086. Connecting portion 1086
transmits the reduced pressure from one portion of delivery tube 1035 to
another portion of delivery tube 1035. Connecting portion 1086 also

contains a same or similar amount of reduced pressure as that contained
bv dalivveryy tribe 1025 Indicator hoticina 1000 inchiidece indicator 1082



Indicator 1088 responds to an amount of reduced pressure present in

reduced pressure treatment system 1000 such that a user may determine

whether a desired or therapeutic amount of reduced pressure is being

applied to tissue site 1005. In particular, indicator 1088 is movable into a

plurality of positions along axis 1092. The plurality of positigns may. ) )
betterrfé}w«atla%ewae@ﬁ%@m&ﬂ IHnace fltexcEaRsLaB IR LTSE 40885 Agisk having

an apgeerivdy 96 Poviiel\corpraediniadehe pORIBE 0 alkhichaumeiCAles 278 covers
1088 is partially or fully non-visible to a user. The glurality%‘g%o?'% n\ss,\i;?at dat th
colleghioniHERsns AMtdREABBIVESRIEH dRtER BN AdLALFAGEE L St Ated at the
openifg SKRNNEE RESIERN7H NRRXIIRREHRORIHRA, IMAIC2TS B BrévantoRuid that has
fully or partial%égqtruding from tube portion 1090 Si%h that indicat %%08 teri
beenigaflemed By salksshoprumpn AltsTot olRB XA &t ﬁHbeBH%?H&% g entering
a redB8EY BRE Aufb s @i REEH ANEAublY présaaiedqReERT0 in Fiaskizedowever, reduced
pressure treatment system 1000 alsq in%‘?s cor%fgesgi&lﬁ meruber., 1
pressyfiefnay stlbbmapRiat ERMICHSSHOR MBI A8 A tPiSIBR AR TP Tumens
272 BAemMiRCr-ahe-apRRRsS I MBmbatds Akhshghveoltebipm tufdenbiilter 278 is
will be described in greater detail in Figures 11 and 12 below

: . The
showgio rvestleOnehits, eallertigniuaing Rite?dR Mavdisr sE%a RS Efmaple of
prevéRtlicatoiid 3RS euaiski bR ansiedbpesilitionhenhiasipgpiorce is exerted

in the direction indicated by arrow 1093.. . Although indicatgy. housin
0SS FRSHNG AT BB SRHEIH 1R TS SR BPadRGesy oy method.
For eXagplé)disadendinlsing Hit 278k beateldal) yetearadiztaet) drdted, air-lock

pressure treatment system 1000 at w ic? reduced pressure being

sealedySHanPRI+RIPRESSEE 9B RASPDQREAEY: For example, indicator
howsinEnbQivw BdaFigurE s iadicaknsddtidBamayvbef adats0Giyshibene fiom the
dressing, 1015, including sealing. member 1025 .or.connectqr. 1045, Dotted
perSARCHOE 6 G0 SHONEAII0 LRADIEET I e LAPHG L LEt55 g e
opentHioineitRRIoh18MdnsI0atebstucedlbiycoiatimar iR fittar2iBewuch that fluid
example,. indicator housin]%1085 anngix?'ﬁh indigatorl 88..may b
y td

e
from 8 (s SHCAREPERY LTCUERHOR HEIRATS (S AT S IFSacRl Sagtye source. In
parti QURSs U6 &lot duhHOfihed 28 isgHdiH to bd hooaedjustanitsidatcohidicta orlumens 272

1088 moves into a refract osition in the.presence of reduce ess 9
such AR R ot B0 YOO AT i GBI sy L 272,
Collépave lintectheltefZr8adaydgitionnyhiaickned soéicisstupeciceprdse flioiw of fluid out

elivery tube 1 a,gﬁe;onnectin ttion 1086. In.moving,inio the .
of CO?&FQ@%H*BI?&?i%%gin ?QFEW%‘I%%EVC?%Y one %Zg]bslélg%lés s té?rn%ollecnon
lume@ERaD Y shchopatpie dsildeuce mbissibetivecirtatiopenidi afelthyeayrbunen 270 and
d109 A sufficientlél high reduced pressure in connecting portion 1086 may
a redyGey BMEHHS BESing force and pull indicator 1088 into the retracted

poSitiaring hevardigund 9odweesh sretionad view iofiedpeiROY i shewoomavitieh

biasing force.ma end pp.the amount of biasing forc I
coleg LR kB AP RAT e TR o o SO ifen fitr 276
in Fijfafe @ilEripaptiog atheotiedtigchmsearfilodriAgscmivhadspringtitdeernilpettombumen
ﬁlter?ené%c ng) f\ﬁ/ﬁ%ﬁ%ﬁg licg)rc?lrfeséJ {r?sp eC&lSeSSSJ c‘éod% %é%%%?&ﬁé‘c@%ﬁ i‘&&ﬁﬁfzn. The

0 ne"examplée, indicator moves into t|
diameatiasf edchasitiectivhdumike fidtnA58 prepprsinatidiveryaltodhrodismeter of each
exceeds a first. threshold reduced pressure, T b S 272, In
colegoRR A b L Ly Naet ety o7t B IRE RHECI G ffens
this asetyipl,tschiof gl éotiom éwmee di byrtheayobepreshisiecshaalies thag prevent the flow
. example, a user, may select a compressi I M il the fl £
of et R ER b6 Ak AV SECHEAT ST, RS Mliing the flow o
reduetprssari ecapsutidleetiondunpen Silters R78rdalthoighi kalteetigpBiraepdilters 278
are oMo iR SRS ERUBEIGAROSIRN,A D00 ATBARH TN BFE USSR tumen filters

e re?rac ed positon wnen an

17



absolute pressure generated by the reduced pressure source is equal to
or less than approximately 125 millimeters of mercury. Thus, a user of
minced pressure treatment system 1000 may be able to visually detect
when a therapeutic reduced pressure is being applied to tissue site 1005

by observing that indicator 1088 does not protrude from tube zzortion 109Q. .
278 mavhetosatethmewherealorecbmisralinkcrllssion agIsad indresely defining a

fluid 18RI IdhEexiEN et AP Ritinsh When HagH QiU T ANesabhtimeR ¥ieey 278 may also

tube 1035 is less than a second threshold reduced pressure. In one

be logatad i diffeeentdeaaticnsplrperachdractine qallperon mea dis sueh fhat each

collelBtShRlAEAICRA AreFRiER thad elpatigyample, the first threshold
reduced pressure is different from the second threshold reduced pr ssﬁJre
H%%& 1S a non-

subHTHagmevtaiEagsrsd th Iedursd enessiug et SKATHE]
limitRESMDH R GERARLRE frslsird Wﬁrmlﬂﬁ@i@rﬂs hold gsivia Sedfdibg to an
uc

extended position when the reduced pressure is less than the seco

d.
ilustraiive embRdinert (RAMBRAAR ISAVEHIHEERTHIR LrRatRERbEYER h‘?é)?}’ fslpdes 2
non-1ARiNEreraRipte mm@d@%ﬁfbtf&dﬁm giraeind sththiplwdyl eReddesl pressure

position when the reduced pressure is between the first arﬁj second

treatrpsat Xt ekl dngiHdsn sriiced PRESSHERREPEH bOLAmERICR SRsTRLE fgeduced

pressU?8 TAEfHAR 8@ pMIiEA OIS diko1 4p5 extended position in an absence of
reduced pressure in delivery tube 1035. In one example, the aﬁsence E(BOO hich
e RSB BRSSO v DS SRR MG R R 000, whie

is dispHsAAANRR R ¢ POHBRRSHTIGIMRTPRIbE [0BS. (DEliverdAtibeti0364s a non-limiting
Indicator 1088 to protrude from tube portion 1090 when the reduced

e ) .
example o feleern St b b SHEUTh e JREIGAUPROGHEIRE NN Rg g ymecting portion
1086@t8Rh¥ERRAR AIRRIRANOBY GrRASASLY ehisreat bl igaappicidn terysoiiienléiielivery

by observing that indicator 1088 protrudes from tube portion 12 g S‘I;él:le tains a
tube (553 Pt oFRes PRFBARG ARG AT S0 GBS FPIRRORA MRt gonta
samelortispiiRSiad@l v raalicas presdiyd e ted oachprabbyrdeliveslivgy 1086. Indicator

1035 may he absent or below a threshol unt is.because of a leak in
housiag, ) {0ES-RS 5B & LA S B LU A A B e tube
portiddP0odvtisdeHRbNsasiag, 108G lndiairoie 8B arpgdribted esliads aahshape.

. Indicator 1088 is in the extended position. Turning,now to Eiguyre
I AL L s o AP R @iy o
be and Qo shevinds rRAcorargsorWellawillustrative embodiment. In particular,

indicator 1088 is in an xtend%jgﬁ)ositiogéi%?lred#ced ressure feedb

Sygf IratorolP8s re, & éﬂr?él unt o Hced presure presentin ﬁ%Ckged pressure

INgly engaged w
treatriidft ROSHENS 000!slivi idtHasto Maiodiaemmirsoatedhit. Ciesiredtorghwapentic

1086 of .indicator housing 1085 Iso be seal aged with.th .
amOu RS BTSSR SO BEH & VATS R ks PEpRautAT ifcator 1088 is
movataiestinglpatiigrof postivay dengelrisd,052e The phivaity bdlpesitionsovky include a

sealed,.qr snapped to the two portions .of deli tube .10 In,.
retr e RS A LA LRI 10 o oL Bl reractd
into tabigHARIINIV AP ditivindidad ot 088itatartidisvfid0Bsdnetisible bagaiser. The
096, to which an end of coiled spri 095 is coupled _However, the .
Pl AR 08 AP S ER I SR oy et 1088 i
showatiached:iraded pbeiticoninahe ek tfndetiopdsitioaysidiatith MB&maydesiéally or

. Spring maybe used to exert.a bjasing fqr n indicatqr,1088. Tt}%
partJ U R EORH NS PO LORbUISh SBTRA AIoh AR R eag, s user. The
pluralif88fpasitidiceninip ity anthel andyepositierbeositans fidlyledaptedpndefully

is gontained by a plurality of corrugations 1097 that form part of a tubular
retraqeqiPesPMyations 1097 allow the tubular wall to be compressed and
expanded without causing lateral stress to the inner wall of tubular portion

1090.
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Reduced pressure feedback system 1100 also includes cap 1098. Cap

1098 may be composed of a transparent material that allows a user to

view indicator 1088 when indicator 1088 is in the extended position. In

one example, cap 1098 is also sealingly engaged with the remainder of

indicator housing 1085 so that reduced pressure does not escape througgl
thReduerd U@W@Wﬁqm%é@ﬁméﬁ@‘f incluges ajcematesyiblpmember, such as

a sprir| Q-2 ReIBSBRDNAUiBANE PORSSRINNG RARARE thBe Soviidh G09elaThef

coiled spring 1095 determines the biasing force that is exerted upon

comprsihlemenberinany shevexiarkienrsdSaon Yilbhe dasmaatiosreaifedetail in

FiguR'N%AE92 Beh @ SATHRESRPRbR AlHBallae atindrdRideiaadadicator 1088
indicator 1088 into the extended position when an ahsolute gress,ure in

that bjaskaiydigaton bASBdRrasd thesHerdad Ay OB il e Ersupyerted in the

direciiREhERUSI T S @ other spring constants may also be used to
bias indicator 1088 into the extended position when the absolute pressure

in Adtheughindicatarheusing 8 misrheRm aehsagdirRasse DFBiRenJy(h Regtions of
deliveRpiifR T4 SRENGRISRSUNTRSTOSH aMdS be lotatedag Aoheo inigidiecdd pressure
reduced pressure feedback system 1200, which is a nop-limiting exampl b
treatrgens gyviem AR atvhighgae w&@ﬁ?%ml}%n&ﬂmmf ‘é’c%%%ﬂé% Wmay €
detecitlll 3l AliNgprRANAHIBACSH nuFARICOE, dRMgoRHITRGRE6r fEe8R)anky be located
system 1200 shows indicator 1088 in a retracteg 2sosltlon. Whe%é% ic %&e d
1

anywligenatdressiag 01q i9sWdue sealinsmpmRes 1820 AT QERGEIT
indickidraneeeshe tlisalap a8 hial Blaibadtholsiny alb 83 raradrodth indicator 1088,
~_corrugations 1097. This reduced pressure exerts, a_pulling force u .

i loGRiGR AToPepbg MSIRSE itTe iSRS SHEE SRAERIP TR Bt pglone with
indicaRilerb8R! iRy B ToikntbE siPaiasdiccHi @ insin el deliverd 0B84 stincopplisdreduced

out of transparent cap 1098 and out of the view of a user of the reduced
pressyre sQuFsE Mo eyERgd Ote absence of indicator 1088 from cap 1098

indigaiesdArbuRaEinahaitaaiAPe’BispBrRSSUTe iSrbrigdgoriisteie thiopieence of
tissue site. In another embodiment, ca

P 8 may he coupled to indicator
reuGRg SR R A BRSNS RONACACI) o FOBR RGNS FO0 QLS mhay move
into tRElicaEstdPRBsiHibN WRdEH 2edadedqsiésire is plesoninig delivtoyHighed 035 and

reduced pressure feedback system 1300, which is a nomzlin%girr\gl gﬁgr&\lgls% overcome
conngeting RogtieRd s R 9X LR s{gtﬁ?“stﬁé\ﬁﬂsfﬁl?—'fg RS shown in

the bRiNY TSR bReite by tHeaperseedblenianbef igheitectbniimdicated by

circular cross-section, of indicator, 1088, cap 1098, tube portion 0, as
o R, SR AR o A T e e AT overcome
this KIRSHRORRBEaDY@YRIdIRAYTDSS aity diosstarttidpasisioapcllsemasntof reduced

oval or polygon. Turning now to Figuge 14, a graph showijng the I
pres<HUa {3 SERRBUAS PUEEE SPE AT GETR A R Hie/figunt of biasing
forcencitten b imdicainprtOdBlismbmber.ina doomanmdenitwéinch| tistretimpressible member
. embpdiment. As shown in graph1400, as the reduced pressure i v
i & Q58 PBB 16 SR FRSIAO) it RS SEETE TR (g AmOGHY SPYeduced
pressesiigissargne pulltiadiowes | D8Bdatontiesdravtedpasitiand the full

retracted position jn a line hion as. indicated by graph.line 1410.

reIHiiBﬂeoeéi%@?‘?’t %%aiéggr&osvﬁselgtﬁcf é%@sﬁ%rﬁ%?lllﬁo |cgﬁe§ 1%§§educed
pressir)imtisli i wibih I Iadieraaisasfirdidatatidly grdptedpeesdues dhd firsethreshold

Other patterns, such as a.stajr-step pattern, may also characterize the. L
reduges SHES A O SeFEHIIS B?’e%il§ (ra%lnﬁ{]dfﬁ%a%%él |81'r:?r8 Iliatn%;{c{) o‘fgi]glélg the‘blasmg
force B:@rRE¥gMRIeotngiessibld aRfinben tRer fetympleaatestposificalechercompressible

educed pressure corresponds ta an absolute pressure of 125 millj

1 1 35t
mer PR APAOE TR NN R0 0 koo Bt ety (ol ey B TRas to
excetdpltoepedibyeduestpagsuredalor erefatnindicsiostd 088 tebapuletlintg the retracted

) treatment system.200 in Ej 2] ' '
posifRic AR STRBUIMENE THEAALEE B T e PR et an

site via a plurality of lumens in a delivery tube (step 1505). The process
stores fluid from the tissue site in at led$ one collection lumen in the
plurality of lumens (step 1510). The process determines a fluid level of the
fluid in the at least one collection lumen based on a plurality of
AFInn,ntinns nn the delivery tithe (ten 1515).



Turning now to Figure 16, 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 to the tissue site

using a reduced pressure source (step 1605). The process determines
absolwwm&%eéqgratfﬁ&yeﬁeémﬁﬁ@@ﬁ%}f&%?%ﬁﬁf%?‘i&ﬁi@e%f E?%Ss in

approRifiiteB 23LaiANRGE cPTieanR! dlasesusacpredtued prsstmenteatment system
system (step 1610). If the process determines thﬁt thég%er is not a Eresence

1000 gray babipla Hiskabit datrtivbien plosERestfis FiSVEd HiRene applied to
tissue RHICROD5TBIP MR HR WaciRgRkion LoBBUIGes aibsassie fropmabe fdreion 1090.

process then returns to step 1605. Returning jo step 1610, if the pr S
(G ARRHRS SEREFURERS A ERBRES P FERRE A DR B FRToL IS Tt the
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apparatus comprising: . .
between the fully retracted and the fully extended position when the reduced pressure is

between the first and second reduced pressure thresholds.

In another embodiment, compressible member biases indicator 1088 into the extended
position in an absence of reduced pressure in delivery tube 1035. In one example, the absence
of reduced pressure is due to reduced pressure source 1010 being turned off. Because the
compressible member in tube portion 1090 biases indicator 1088 to protrude from tube portion
1090 when the reduced pressure is absent or below a threshold amount, a user may visually
detect when a therapeutic pressure is not being applied to tissue site 1005 by observing that
indicator 1088 protrudes from tube portion 1090. The user may then take the necessary action
to apply a therapeutic pressure to tissue site 1005. On reason why the reduced pressure in
delivery tube 1035 may be absent or below a threshold amount is because of a leak in delivery
tube 1035 or elsewhere in reduced pressure treatment system 1000. In this circumstance, a
user is alerted to a possible leakage when indicator 1088 is in the extended position.

Turning now to Figure 11, a reduced pressure feedback system 1100, such as that
shown in Figure 10, is shown in accordance with an illustrative embodiment. In particular,
indicator 1088 is in an extended position in reduced pressure feedback system 1100.

Connecting portion 1086 is slidingly engaged with the two portions of delivery tube
1035 to form a sealed fit. Connecting portion 1086 of indicator housing 1085 may also be
sealingly engaged with the two portions of delivery tube 1035 in a variety of ways. For
example, connecting portion 1086 may be welded, screwed, glued, bolted, air-lock sealed, or

snapped to the two portions of delivery tube 1035.
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a reduced pressure source, the reduced pressure source generating a
reduced pressure; and a tube having a plurality of lumens, the plurality
of lumens including at least one collection lumen, the reduced pressure
source applying the reduced pressure to the tissue site through the
plurality of lumens such that the at least one collection lumen receives
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extenggg %E)astiltji%r(l)sf. Cg(i)rirl]eg'sgjrgg]gelr (5:905n:£) ggilqgi:ned by a plurality of corrugations 1097 that
form part of a tubular wall. Corrugations 1097 allow the tubular wall to be compressed and
expanded without causing lateral stress to the inner wall of tubular portion 1090.

Reduced pressure feedback system 1100 also includes cap 1098. Cap 1098 may be
composed of a transparent material that allows a user to view indicator 1088 when indicator
1088 is in the extended position. In one example, cap 1098 is also sealingly engaged with the
remainder of indicator housing 1085 so that reduced pressure does not escape through the
tubular opening in indicator housing 1085.

As discussed above, coiled spring 1095 may have any spring constant. The spring
constant of coiled spring 1095 determines the biasing force that is exerted upon indicator 1088
toward the extended position. In one embodiment, coiled spring 1095 has a spring constant
such that coiled spring 1095 biases indicator 1088 into the extended position when an absolute
pressure in delivery tube 1035 exceeds approximately 125 millimeters of mercury. Other
coiled springs having other spring constants may also be used to bias indicator 1088 into the
extended position when the absolute pressure in delivery tube 1035 exceeds other absolute
pressure thresholds, such as desired theurepetic pressure thresholds.

Turning now to Figure 12, reduced pressure feedback system 1200, which is a non-
limiting example of reduced pressure feedback system 1100, is shown in accordance with an
illustrative embodiment. In particular, reduced pressure feedback system 1200 shows
indicator 1088 in a retracted position. When indicator 1088 is in a retracted position, reduced
pressure from delivery tube 1035 is transferred to indicator 1088 through the tubular wall
formed from corrugations 1097. This reduced pressure exerts a pulling force upon indicator
1088 that is sufficient to overcome the biasing force exerted by coiled spring 1095 in the
opposite direction. Indicator 1088 is thus pulled out of transparent cap 1098 and out of the
view of a user of the reduced pressure treatment system. The absence of indicator 1088 from

cap 1098 indicates to a user that a therapeutic pressure is being administered to the tissue site.
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a delivery lumen, wherein the plurality of lumens includes the delivery
lumen; and a delivery lumen filter in the at least one filter, wherein the
delivery lumen filter is coupled to the delivery lumen, and wherein the
delivery lumen filter prevents the fluid from entering the delivery lumen. 5.
The apparatus of claim 4, wherein the delivery lumen has a larger
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such as an oval or polygon.

Turning now to Figure 14, a graph showing the relation between the reduced pressure
in delivery tube 1035 and the position of indicator 1088 is shown in accordance with an
illustrative embodiment. As shown in graph1400, as the reduced pressure in delivery tube
1035 increases, indicator 1088 moves toward the fully retracted position. In one embodiment,
indicator 1088 moves toward the full retracted position in a linear fashion as indicated by
graph line 1410. The relation between the reduced pressure and the position of indicator 1088
may also follow other patterns, as indicated by graph lines 1415 and 1420. Other patterns,
such as a stair-step pattern, may also characterize the relation between the reduced pressure
and the position of indicator 1088. In one example, indicator 1088 is in the fully retracted
position when the reduced pressure corresponds to an absolute pressure of 125 millimeters of
mercury.

Turning now to Figure 15, a process that may be implemented by a reduced pressure
treatment system such as reduced pressure treatment system 200 in Figure 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 1505). The process stores fluid from the
tissue site in at least one collection lumen in the plurality of lumens (step 1510). The 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 1515).

Turning now to Figure 16, 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 to the
tissue site using a reduced pressure source (step 1605). 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 1610). If the process determines that there is not

a presence of a threshold amount of reduced pressure, the process moves an indicator into an
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at least one collection lumen filter coupled to the at least one collection
lumen, the at least one collection lumen filter preventing the fluid from
passing one or more locations at the at least one collection lumen. 9. The
apparatus of claim 8, wherein the at least one collection lumen filter is
coupled to an end of the tube adjacent to the reduced pressure source
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architecture, functionality, and operation of some possible implementations of the 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.
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CLAIMS

We claim:
1. An apparatus for administering reduced pressure to a tissue site, the apparatus
comprising:

a reduced pressure source, the reduced pressure source generating a reduced pressure;
and

a tube having a plurality of lumens, the plurality of lumens including at least one
collection lumen, the reduced pressure source applying the reduced pressure to the tissue site
through the plurality of lumens such that the at least one collection lumen receives fluid from
the tissue site, the at least one collection lumen storing the fluid received from the tissue site;

wherein the at least one collection lumen includes an absorptive material.

2. The apparatus of claim 1, further comprising:
at least one filter coupled to the tube, wherein the at least one filter is located at one or
more locations, and wherein the at least one filter prevents the fluid from passing the one or

more locations.

3. The apparatus of claim 2, wherein the at least one filter includes at least one of a

hydrophobic filter, a hydrophilic filter, and a mechanical valve.

4. The apparatus of claim 2, further comprising:
a delivery lumen, wherein the plurality of lumens includes the delivery lumen; and
a delivery lumen filter in the at least one filter, wherein the delivery lumen filter is
coupled to the delivery lumen, and wherein the delivery lumen filter prevents the fluid from

entering the delivery lumen.

5. The apparatus of claim 4, wherein the delivery lumen has a larger cross-section than

the at least one collection lumen.

6. The apparatus of claim 5, wherein the at least one collection lumen is a plurality of
collection lumens, and wherein each of the plurality of collection lumens is equidistant from
the delivery lumen, and wherein the delivery lumen is located along the longitudinal center of

the tube.
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7. The apparatus of claim 4, wherein the delivery lumen filter is coupled to an end of the
tube adjacent to the tissue site, further comprising:
a manifold coupled to the end of the tube adjacent to the tissue site, wherein the at least

one collection lumen receives fluid from the tissue site via the manifold.

8. The apparatus of claim 2, wherein the at least one filter further comprises:
at least one collection lumen filter coupled to the at least one collection lumen, the at
least one collection lumen filter preventing the fluid from passing one or more locations at the

at least one collection lumen.
9. The apparatus of claim 8, wherein the at least one collection lumen filter is coupled to
an end of the tube adjacent to the reduced pressure source, and wherein the at least one

collection lumen filter prevents the fluid from exiting the at least one collection lumen.

10. The apparatus of claim 1, wherein the tube is substantially transparent such that the

fluid received by the at least one collection lumen is visible.

11. The apparatus of claim 10, wherein the tube includes a plurality of demarcations that

indicate an amount of fluid in the at least one collection lumen.
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