TI TLE OF THE | NVENTI ON DELI VERY TUBE, SYSTEM AND METHOD FOR STORI NG LI QUI D
FROM A Tl SSUE SI TE BACKGROUND OF THE I NVENTION 1. Field of the Invention

[ 0001] Theopoaw@miizi nvention relates generally to the fipelrdisedootosDsre
treatment, and nore specifically to a systemand nmethod for storing liquid
froma tissue site. 2. Description of Related Art [0002] dinical studies
and practice have shown thatTIIL® O THEANVENTEONpPr essure in proximty to a
tissue site augnents and accel erates the growh of new tissue at the tissue
site. The applications of this phenonenon are nunerous, but the application
of reducaskpIeRRY PUBRS sRSIEMAAN WX U DS HORTPORINGLIG B FIONPANIS
The treatnent of woundS using reduced pressure Is sonetines referred to in
the medi cal comunity as "negati vVEIIRSEESSIAE ti ssue treatnment,” "reduced
pressure therapy,” or "vacuumtherapy." This type of treatnent provides a
nunber of benefits, including faster healing, and increased formul ation of
granul ation tissue. [000BACREGREAND'GETHEINVENTION Systens are often
applied to large, highly exudati ng wounds present on patients undergoi ng
acute or chronic care, as well as other severe wounds that are not readily

suscept4 bl e . i i.t hout application of reduced pressure.
Low sevléri tyﬁl%&ggiée F'ﬁ’zﬂ' '8%e smaller in volume and produce | ess exudate

have gener al[0§0leeThé prIE@UnUGItIdE reRaNeatraly @5 shdgsld srstiad wehinlead uagd
pressure treatpent. BRI EF SUMARY [ 0004] To alleviate the existing problens

wi tlH r SBRTe specHicedly bo a systenene methaddorsigring hevif flouse tsguewie.enbodi ment s
descri bed herein are directed to an apparatus, system and nethod for
storing liquid froma tissue site. According to one illustrative

enbodi 2ent, Desciptien af RelateicArgdes a delivery tube, which may have at | east

one | unen, hat . .is operable to transmt reduced pressure to the tissue
site and t oéw‘g@il véhmicﬁltﬁt g5 ych Arprdice naw hownithat projdding gaedicgd Prassurains o

I ncl ude,@imab s Bisiite sTRLAEh Ak BFRASRAdNNE BRvEh of RAF Y e
absor bgjnt mat eri al masy be‘(g ope? g%(fe to a Ssor gﬁpﬁeorﬁquﬁlé'&%%{)mé{{ﬁguet%{sa’sue

si tlé. [|Theanplidagoneofitboipllentmenn adsontrens, bwatherapplication of rddacedgtessard he at

| east gg béelfll%%pticularly successful in treating wounds. The treatment of wounds using reduced
pressure is sometimes referred to in the medical community as “negative pressure tissue
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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.



[ 0005] According to another illustrative enbodinent, a systemfor storing
liquid froma tissue site is also provided that nay include a reduced
pressur e wounn@sener abl e to supply reduced pressure, a wamidsedodoagapt ed to
distribute the reduced pressure, a delivery tube having at |east one |unen,
and an absorbent material disposed in the at |east one |unen. [0006]
According to another illustrati BRIEFISUMIVEARY a net hod for storing liquid
froma tissue site includes placing a delivery tube having at |east one
lumen in fluid comunication with a tissue site, supplying a reduced
pressure toy eRsk ST siteis
drawn into tﬂma J<)aast aggg%éunengp%tgé}nigﬁlgédﬁg% eg{lg}fl&%ﬁ’fe %ﬁéﬁle tissue
si t e ushewdlustratevb sorbbdimentadescrilzdd Hereih hee ditectedas bin appardtusyBystaucandtthethod he
quldfromt sue site js stored in th nelurren 0007]

ncoBr PO BRI 4 Fu6 s Seelibi b sher e tive SRR DA GPEREE 1 1y an
appar atipgude’a d%h%r!y Rgbel 'v\mﬂh%%f et Iéaﬁ%ﬁ% 1§théE ahd ik ?s%p@fa%l’é detnsmhite

met hod may I nclude fornming a delivery tube havi'ng at | east one | unen and
provi dlrwglcahprabsm tethe tinmeeite ahd toThecivelidquod fionythaltissueisite] Te appdtys ng an

bsor bent t lu jects,
foat ur 48y wﬁrl&@%ﬁ% QosotbesfinateaP dintaEd L tHE Bt 1sholQar bt (e PGBt e

appar emfatdidl Q)Fp@ﬂ@ﬁ: tb Qb tIH 1M BSmARE tiskek 3ité. CHh AREfRE bRbbAMeh ab
fol | ow. BRI EF CRI PTI ON OF THE DRAW NGS [0009] Figure 1 is a bl ock di agram

of 18n apssabent wterrml isz@miaiesttia thewy leasteneddmgressure at a tissue site in
accor dance iﬁ anA‘l:(%ora} ﬁ% 'ic?&ﬁ ﬁer?ﬁb ?r%lug(? meoc[ gl(gr]itolap stgn tSt s%% tlngdh(luui ock

di agr am of para us ror a M niStert h duced*presaure sue site

i N accdoitan dssuaisitdisaiisd proviged eat Mﬁyﬁiﬂhﬁwd@ﬂﬁced[&&l&k sbiu@s bPerdbleso a
Cr oss- sectl onal view of conponents of an apparatus for adm ni sterl\r;\]gb

r educ e UPHE Eiyred pressyre, .aggaaléfql,d adapted ta dishiuhibe rogucad BRSSSULe. @defixeny
enbodi fﬁﬁ% al 1‘39525 Dhe RinMH Gndtan é%s% é;?ﬁlﬁteﬁﬁl%gﬁdéé‘& 1th¥1§\ﬁ1t @Lst%ﬁ?ﬂﬂﬂ&pt s of an

appar at us FOr “adm nisteri ng re pressure at a tissue si n accordance
w tth an il | (@06t | Xecordingds ammiher 1]_1&(&]18}@ émbedimendt, b Snedhal fos stosieg tigoidal vi ew

of conponent.s of . an par at us f adm nistering reduced pressure at a
ti ssuren%@m %tl?%ﬁleéﬁ?:&cg@ﬁégﬁﬁﬁnﬁﬁ ‘%L‘V?rp’ltﬁléet}?‘aéﬁr}g\/aé?eé’ﬁb‘&ﬁ gk in ﬁ@’gM] Fi gure 6
IS a CressnpRatibeWgth Missit Qle, SPPRARERt&IWRL daﬁss%%rtﬁé gﬁeés%n@ﬁme'a' sakier i ng

reduced pressure at a ti ssue Si te I n accor ce wt an i1 llustrative
enbodi metliguid 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.



[0015] Figure 7 is a cross-sectional view of conponents of an apparatus for
adm ni stering reduced pressure at a tissue site in accordance with an

i |'lustratwoeeosnsednent; [0016] Figure 8 is a cross-secrconahkoogioewrpf
conponents of an apparatus for adm nistering reduced pressure at a tissue
site in accordance with an illustrative enbodi nent; [0017] Figure 9 is a
cross-sectional view GRIEFMPESERIPTAONOFPHEDPRAWVINGSadm ni st eri ng
reduced pressure at a tissue site in accordance with an illustrative

enbodi nment ; [0018] Figure 10 is a perspective view with a portion broken

avway of a d rngu&el at Oalbagdlh%lqm &“afnr? Iﬁturs'f SSHnifistefink Redde&Pr dance

with aniII t|v enbodi nent ure IS a croSs-sectional view
of a dquésemeyatauh&uestt@m mgotdages with amlihzatram@sambcshmeltl n accordance with an

il stratlv odi.rent Fi ur & 12 is ross-.sect.i on ew of a
del Svery t utRS or G 7 iip Rosh e otad geb e KPR BB RIAREE G b an

i 11 ust réds@ aB el RRAIN adcBRiAAde \Eitﬂuﬁﬁhﬂsﬁaﬂl@ nRABpRct i ve view with a
portion broken away of a delivery tube storing I|qU|d froma tlssue site in

accor dance WPOH]anFigufaiksisraaarpssescetidnativigwmt’ CO{IIDOMS aappaptusifer

Cross cti.onal v a del |ver tube storin site
15 ot e 1O e el Rl SRE8 afe R by B il b Bnbh RS S LS
di agram of gooEMPaFtitesd fstarcrasi;meemfaewe%ﬂcadip@ﬁanp61eaﬁwparaa1s fartissue site
in accordance with an illustrative enbodi nent; [0024] Figure 16 is a

per19peca@m1@3‘59ﬂwf‘éﬂ0%bﬁﬁi§ﬁéﬁrﬁt§ tispueasiteap pesosdanse pah aadmwag%@mh@dm@auc ed
pressure at fljfsls’%u% {84 é}ofscs%i?ﬂ&%i‘%v&%ﬁc% n%grﬁ%d%% bfar bLiRusgpodi ment ;

[ 0025] Fi gur erspective view o n appar at us for
adm ni sideihisgringshdoest peeusiata tAtuesiteiis acwrdinte with aadliostaane embodimear)
illustrative e]ﬁodl ment; [ 0026] Figure, 18fj S a per spfectl ve vi ew of
component s df aB‘[S’&Feaé ¥ §res- S&ch‘?qﬁ‘il e ot fgmpepete ot ¥ FWeAS 18f a tissue

site i %dﬁﬁﬁ%ﬂﬁg;fe%u&& Bre@ird 4l aliﬁglﬁ@stlﬂe\{ﬁ a&m@ﬂbw& m[lﬁ%&llvgeaﬁscﬁnéﬁt s
cal repre

gr aphi entation of a systemfor admnistering reduced pressure at
a tlisssue si t[@015) aEgordaiscecrasstdectonal Viewsifrcatmiporesrbbati am:ata,tus[tbf)ZB] Fi gure

2012 AiStEnLt ALt eting oo opces Lot etk gl SN L edkced preseure
Figure 2 1 ijgofs)f | PeRag Is d drbatsdeb@dilal Gicd cﬁfc‘éﬁ%ﬁeﬁtQBf &f4pmtsiseot ng reduced
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;



pressure at a tissue site in accordance with an illustrative
enbodi nent . DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT [0030] In the

f ol | owi ngwoevnidsed2descri pti on of the preferred enbodi mpatrajs2sefoerence i s
made to the acconpanying drawings that forma part hereof, and in which is
shown by way of illustration specific preferred enbodi nents in which the

i nvention nmi028k Higetiléeda bibok dagenioflamappastas for Admmidtdreg reducsdf f i ci ent
detail to enable those skilled in the art to ra tice the invention, and it
s UndBISTERA & KSSHC SRHB ACRRTERREe MR 2 a5 GRPPREICand t hat | ogi cal

SFrUCtura|,UﬁBQPaQﬁgﬁ%d6QiEg&éé&ﬁkevﬁQQﬁQBﬁﬂ%ﬁéhsGﬁﬁﬁaﬁﬁnﬁﬁwbpe made

W t hout departing fromthe spirit or scope of the invention. To avoid

det ai | adroinisieomssdwogd poesewralat etisduo site gkiccomdnderwitihan diustrativemnatwmdimentt he

i nvention, escription may omit certain infqrnation kno to those

ki Tred tn (HESEr RTERRA 7RSS PERPRE bR ¢ Bamwatett B EbARestRe: of or o. ot
to be hakBikstérigdreliddt fHrdiGurs aNS BssudRfe IR cEEARR With A BLBEESREmBoAURRIti on 1S
defined only by the appended clains. [0031] The illustrative enbodi nents
descri bed ht}@ph gdiigued8 iappespactive visysefaemponents aeathaperatesrfost ori ng | qui d
removed.fr tissu ite. d..pressur ener al | fers .to. ressure
| cos ¢ AP pRRHR phfe oL HNTE S AT B AV b drboBifedt oa°t 5
treatment. [0027PpStFig@sas.is flaphicilagpesshtaionDs dsgstivhlfbr ninBEGingheductde

at nospheric pressure of the |ocation at which the patient is |ocated.

Al 1hougrestuirat atissge sifcaiBipaeardaneg Wileyuilnsteatiye egbadienenay be used to describe
t he pressur | . i aslkig:  t I . jed to the
i ssue ot e TWed b RF a0in A AbpRRE Rk Fing' R8s ATadBIBSRURE P04 0

conpl epessiae vitamissGORis intaeodrdamide wittharsillostirative leadbodenengrandncr ease in reduced
pressure or v%éuunypressure refers to a relative _reduction of absolute

pressure, w28l 5 fgwreed dea flavehatlvgtrgingsipesss foradrinisterpe &dyred refers to
a rel agfegfaréaqﬁs%a@si@ef inaagé&hlﬂfc% ARSI ratiFt UrltBBintens 2 reduced pressure
that is "less" than a particular reduced pressure refers to an absolute
pressure that is nore than the absolute pressure that corresponds to the
particul ar reduced pressure. Also, a reduced pressure that is "nore" than a
particul ar reduced pressure refers to an absolute pressure that is |ess
than the absolute pressure that corresponds to the particul ar reduced
pressure. [0032] As used herein, the term "coupled" includes coupling via a
separate object. The term "coupl ed" also includes "directly coupled,” in
whi ch case the two objects touch each other in some way. The term "coupl ed”
al so enconpasses two or nore conponents that are



continuous with one another by virtue of each of the conponents being
formed fromthe sanme piece of material. Al so, the term "coupl ed" includes
chemi cal wouploosgrizsuch as via acheni cal bond. The ter mptaaspdoedésonny al so
i ncl ude nechanical, thermal, or electrical coupling. [0033] Currently, the
use of reduced pressure treatnent is not considered a viable or affordable
option for | oREJAIEHFD DESCRIPTIONOFT HEPREFERRED EMBODIMENTNONI t or and
change system conponents, the requirenment for trained nedical personnel
overseeing treatnment, and the high cost of treatnent. For exanple, the

conpl exity @d030yr rRthe FRADUEEHIRARISIEGidtioR R} refe¥rell Sl RatsUAS AP er SON

ipt
wth [ittle or no specialized know edgg;from adm ni stering such treat nment
t 0 onesdemadoio the aesompalTyiag diavangattatfome o pedhstenfitand m whivhas slevmsby way of

curcent reduced pressure treatimept syste lso limt the nobility. of both
he>t r SEHEHRTQ PR Rrefer s BaY it WAGHES BV R REh e PRotstn Theiol | ed.
Al 'so, Thldolindhtss Hedfibedin' ificiéR G do BAAISHOS: JKiIERE IMBAY ar® WSpratRe GR)

preclude the accessibility of such treatnent Séstems to some users. Current

r educednyspbien apé itip sedaigped Syptetherembodimenipmay 'c@égz@ angribatdpgisalbl e after
. . 5 Lr. t
25t st e AL R IR By VI BEPHEFP TP R IRL o

systens require a Separa al ner

exudat ehet dpirit drscapetdfaled i@dlerdtionmToherold dddiEnGinkeessdnpte¥eible thbse dkiltddus itien of
t he _added conponent of .a fluid container increases the obtrusiveness,
coi%l eRTHy Prager tReiyisntion. thgdespidpfipngnap i sarteininfegpatian knoyayte fhose her eby

I Ncr easgy; 1S . 1 & LEi i . [ 0035]
Cur 1 ang N e 84> 308 RAdwifg Serall £ ddsBifpdchts Bt hoPlo Sl lhiink
nonobt sersevendriid $vods of the presehtdaténtign ihddfined oaly tadbe appendadrolainis. of reduced

ressure is [ lied to the tissue site by the reduced pressure
!to r eat ment S)Vgﬁéﬂ\g ﬁ%g‘:llé?t&“é(,e eB’@P%’é‘FFé‘tsvﬁeetS?flb:eﬂé’@?%‘F PrEHleARBHrBE G SRS
requi r gy RS dr stRinRNRRRS IIG%IOQQ@ 8kt %J%gee (E:i?ée.j gﬁé&{ ﬁg%ﬁf%%%?@?%{s

system thereby increasing the cost an Tty of
usilhg thepressiue kds thae e amebientemtsyenetat g yistversite [0 Bojeindubgecteddotreainenessur e

RO TN S R AN
that abl @ush teOMERH: DIRIEM! AliHoBSH RASmIOvRQAITHNI "8t &HiSE pWiski@Ukay be
spect alu!sequtg drergcrilbg ?}lle 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



training. A need further exists for a systemthat uses little power and is
conpact, allowing a user of the systemto remain nobile and participate in
nor mal dayetotoday7iactivities. Finally, a systemis neededTiusasios4972

i nexpensive so that the system can econonmically be used by a single patient
and then disposed of followng the end of treatnent for that patient.[0037]
Tur ni nghemival eorfdi Jlheeerln “@uplkdliong apoasd udemedtaaicak ernsyls beeledtfifal whi ch
applies reduced pressure to a tissue site 105, is shown according to an

i |1 ust PP enbodi nent. Tissue site 105 may be the bodily tissue of any

human, ani m}b0332 . @ﬁlt}@ﬁtl}p BRaRk %med'ug'&i preishgt RORGed! 1§§&l‘%on§}gér9@ 8 GidbleSsiue

muscl e tissue mal ti'$sue, vascular tissue, connective tlssue,

carti | afferdabkenapdios for lpgfaswcmty wamds dye mtthemanpmeequﬁudlte ntongtevgndsi t e 105
may i nclude a wound ed tissue, efect.ive tissye, the tissue site
may “al Syt Sﬁ%ﬁ%%‘ﬂopg%tﬁéﬁ? Featrpraen gpr %ﬁﬁfﬁf@aéwﬂ.%a% OVESCHRE ect i ve. The
appl i cafeh@fen®fant SRHUIGEH cH¥t OF Sditthch® RdreRABpRI the céRpleRRY oPBurtd fodubedor ONDL €
the drai nage of exudate and other liquids fromtissue site 105 as well as

sti mul aressemdregingsnt by stimsptaélvilesrapersanssigelittierpr nh epesaalized knewiedge fromsue site

105 is nd Slt Lt rowt h anu tion tissue and rempval of

e oan; camiEBng e IO R br HRERY IRE <R ahd BRVE ARSLBSIRVEL O

r educetthmetsﬁstrcg of@u@@nrwuaﬂptésﬂﬂe fi@eﬂm@ﬁtf Kefeiné Qlsoi 1 Hsid the rhotilitydifbgthhial t hy
ti ssue, nmay be used to pronote the growth of tissue that may be harvested

andOt r Aresinent systee andiihstseson e whom the Faatment is powsgppide Alsetbelighressur e
t hat
at | {%Qé%?%u%g%f)f&ﬁﬂg trgét}neentl tel‘n% fgg ﬁgercﬂ:{glg(?héjz}/cc s{b?ﬁtg%?gu&rt?%?rﬂén%

source ressure sou

mec hanisgstéhy to mneaiserst rGuzsent yedo@airp&éﬁdreawmnerfd@ystémmﬂelm tepiadipl ®sm- of
reduced_ pressure soyrce 110 include devices that are driven by stored
ener gy JiSPREAOIHATESH caTEIeHEMt e of producing a reduced pressur e. Exanpl es of

such stor ed gyFOIr &th f"edcLE.’:"réiﬁ%Hu‘éeé&‘éEs%‘?étréeﬁﬁ%h‘%stemstr the el Al ON.

punps drlve plezo tr|c energy, sSpring energy, I'ar ener gy, klnetlc
enépgy sepanae @ymdsmmltaanbrlfnr thapacigearf sxudaarthasis m&ttactexhﬂomrthe tssudesitel oped by

Sterli sim | exa s.af, reduced press re source 110
el Lad e es 8 bl O T FomBR R A Sh R BERGES oums.
peri st %'bﬁmﬁv&iégp%omgle%g?ra?ﬁg%ﬁm the 1RH&ded Y@Q@re@ﬂé%?ent LySR8Rth&kBy ON punps,

pneunmatic punps, hydra punps, hand oot pumps, and nanual punps
such asnareasing the digcav fot mmﬁmgiMDMtﬁ&%h@pwnbot tles. Still other

gg\ljlr ggs 1?8(1 [865%([\ eséursre&tqg&ucggigressure ?rezg[ment slyrs]tcelmusda‘ll’\s% llac 153%9 1en(2llyp honoUr €

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.



i nclude syringes, |ead screws, ratchets, clockwork-driven devices,

pendul um driven devi ces, nmanual generators, osnotic processes, thernal

heati ng pwocesg®siizand processes i n whi ch vacuum pr essuires/(Br@ogenet at ed by
condensation. [0039] In another enbodi nent, reduced pressure source 110 rmay
include a punp that is driven by a chem cal reaction. A tablet, solution,
spray, or ot[ﬂ037]de1rhmg/ndveahalgh&rm mwddaed pekiuretredimicnt dysRnmpl0pwaivh used to
initiate E caI react.ion. S gener at edby the chem cal _reaction
may be B UC& PURSSYIR &0 ﬁuﬁébletsge;% ddd WC?@%@&%P%%@HY%GmPW@ﬁ@t her
enbodi MEQe sfe PIEREYHE afe%oaﬁ§ (g%g heMah difip Hcrydrb 164 1h§1u fgd to
drive a punp to produce the uce essure. n st t her odi nent ,

r educedope er@ilmemwelﬁlﬂsmysm @rma]ttussugg-vdsqumwmenponn@ctafeersam,y, t he

u uses..l ow a ower apd Is c | e. of ting an extended
Ber' Gall?gen?ngo ¥ lg?nﬂ"gﬂ g Of ABY ﬁ@e‘btflssilﬁ tt’é?%? Slt%@gér}ay% HVBHESs sur e
sour Ce cﬁéegseﬁrtﬁyﬁedﬁﬁdéf@&%QQsﬁ %St}&'él?e dif Iﬁziysa%@beghéaﬁh%(ﬁésu\é'tﬂat% fytessing 11s.
Dressing 115 includes a nanifold 120, whi ch aced adjacent to or in
cont actwanngded, disegsed, e dedectigs. TheapﬁlmhuomﬂfredrwdI@eesaulblt@tlmmpatte b0emapbe ous

mat eri al at 1S blLe of .bei aced.in. c tact Wi sue, . site 105
and di sutse&% rowateﬁgggc?g&gﬁ%%‘{#% a?“S & hflfl’gé nyfigsye ‘&Fsld#va?u PEDPY 120 nay
be nadstifruite fheamdwhiafzaditibaalttReudrah ,th@crasaﬁywmm@i@smitenoghs SHblRIkifeO a
particul ar bi ol ogi cal application. Manifold 120 may i ncl ude @E\I urality of

f1df crbherergh @fgrpalﬂlhmessv@amch@mqvala@feexud@@sf arbkhaptma@rom@tamb ingoéfeur e or
fluids v&ochnﬁr TTH:%;% c&ﬁgﬁjg{ Iseg{lceed;b(%éﬁsul[qu %gﬁxll I3 oren%?l éjefem%l n’anl fold 120
oam an

tiss
is a por ous I nc ura erconnec 8 (S,e l's or pores

t hat adhclading healthghBanre hgy bEhsecpmrprﬁofeanérgmh bEticup ey Hiagtbe dBsested
open-cel | retl cuI ated foam such as G anuFoam manufactured by Kinetic
Conceptaéld AR a%? 8 AROWRE HISUB JocPms. If an open-cell foamis used, the

ooyl L Trtoussy, ThttedieedELERARL M, BRANH (AL 3 OR0s MEhaaRa TN 1O

channel s aIIo connu cation t ughout ifold 120
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rned random_var.i ations i n._shape and size.
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flow characteristics of fluid through manif
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



[0042] Manifold 120 may al so be constructed from bi oresorbable materials
that do not have to be renoved froma patient's body foll ow ng use of
reduced pwesiwvmstizeat ment system 100. Suit abl e bi or esorbahiseocomtent al s may
include, wthout limtation, a polyneric blend of polylactic acid (PLA) and
pol ygl ycolic acid (PGA). The polymeric blend may al so include, w thout
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r]rgduced pressure at tissue site 105 after installation of 'the sealing

er tgss si§g d PS> -nilanitelddl 2010y Iempdaigomdntrar sauzs feitsd e, ar @tryacpheror film
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Seal i n nmenper 125 may be formed of a hydrophobic material to prevent
noi stu SU%%HB ion by the sealing nember 125. [0044] Instead of being

provided inj O(ﬁﬁgetln Jn@rem%ﬁﬁﬁ%n@ﬁg%rﬁﬁ) d $do %hgfo% fodiahl ] I&@QQ ur 49 may be

provi ded in a pourable or spray orm I's ap I|e over t frani f ol d
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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-



connection wth the tissue surrounding manifold 120 and tissue site 105.
The seal ed connection may be provi ded by an adhesive positioned along a
peri nmet erwof0maabiidg nmenber 125 or on any portion of seatcirnz2mmben: 125 to
secure sealing nmenber 125 to manifold 120 or the tissue surrounding tissue
site 105. The adhesive may be pre-positioned on sealing nenber 125 or may
be spr alj/fﬁehswnabpclsreﬁy\s'tﬁxeua@ﬂia't pﬂbvtd&s aeahplag fﬁiecmli@’rodzﬂﬁ Iﬂlnﬁmﬂivatemmm obr to
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source 110 may be applied to tissue site 105 using a delivéry tube 135.
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may |nclude one or re paths or lunmens through which fluid may flow. For
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| umen e of exudate fromtissue site 105 to fluid
oIIecE?%h app ratagﬂgﬁgﬁ iae%g?her | umen nmay be used to deliver fluids,

sudh as air [0Gd4]i binstead Dﬁlbemgpmﬂedamt‘sheeﬁ dd)rrmgmhtas that elf b deppeydehlimg onot i on
agents, irri ion fluids,,.or r chem c ve a to tissue
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delivery lunmen and one or
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



nore collection lunens to collect exudate fromtissue site 105. These

| umens may al so each include a filter to manage the fl ow of exudate through
t he | umenwo 2b0disbiienal details regarding the inclusion etrtdsbiogmsa7t umens,
collection lunens, and filters in delivery tube 135 are provided below in
Fi gures 2-10. [0050] In one enbodi nent, delivery tube 135 is coupled to
mani f olngkndt2 125 .aSace trsue often Bncmed@rsuirdindsChesn epics ofitissnakies, Sisper m ts t he
passage of fI,ui'gaf,rom mani fol d 120 to de).ivery tube 135, and vice versa.
For exanpPendingihadisnis silsppis ctiaei erom a eadrgemEMmber- 105 usi ng manifol d 120 may
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201 AcoROTEY BihA R, 55 ohoMeRFE ey B0r | BosTPRb sRap S FRb L

treat mpt 169 flaf 'ﬂ‘o%@t@rdd%ﬁ'dk!ﬁ?e?}iftﬁﬁéi 185C 9h FRtid DltoRRrASeodies déliv‘égi fdbe SUCh
as exudate, fromtissue site 105 may flow t_hrog%h delivery tube 135 into
fluid déb teeflushcodlogtzonaappsratus0 40F Hoveeven eleery bivedgpaaatditsctiviooupdy be any

e vor et Pl BRRY B ARl o eyl et MR BFRER A0F, o

appar atcyBectid apparamong@i n exudates fromtissue site 105. Delivery tube 135
may be di rect(lﬁg/ connected to fluid collection apparatus 140, or may be
couBl ed to fA90A8d cBplivsy fubs 13p peaydiaye anyiorogs-gechionad shanre: gich as ackclgsoval,

connect 0 The. i i Xi bl e
or 11 i paay, losRtlap, Bn/ek e 155 kRGiHo PR By Bttt Yl R ol
del i verflexiblber ihAsxibkel Wilsh, deliveee tuber 3appariatlude dddonrayreatia of dpacmst e

cont ai ner or be operably conbined with reduced pressure source 110 to

nm |
col | ectthfékﬁﬂ‘é(f‘@%m mayifley. "Hog expmple; dedivert tube [Enmaui twe lymersh I8 manual
: | o . th
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vari abl e-vo er that genera ere pressure nay also serve
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The fluid coll ection apparatus 1 may. i ncl ude a singl.e ch r fo
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apparatus 140 to trap or control fluid once the fluid has been collected.
I n t he inhgesheenof Figuts d col | ection apparatus 140, a

[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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met hod for controlling exudate and other fluids nmay be enployed in which
the fluids, especially those that are water soluble, are allowed to
evapor at ewbrorwozanif ol d 120. | n anot her enbodi nent, onepoT/USREB/0608FE ecti on
| umens 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.
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del i vercpupladto 1@ cobieasioprappirad 1he Visve winnectere sipdots copnaciqyuss 15- 19. [ 0054]
e non libg8a! PonenAINAEIRh HAEIRRGHO TS LR TR B Rel MRS v,

el ectronic i at ors” power e ni-ature ator’s
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rel ati JUF e ! i ] t. d
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yel | owsheh m abatloorsguntpo isauskd astedpeadt predsutelsource dud atle paadervelusewhambdrl O
that is capabl e of venent relatiye to a bhlue fjlmanchored to a second
part . W AORHECH fhegeuged PSRRIy %OéeraVﬁéSM%plieeﬁl% RpeT Wiecallgiber o
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green indicator. As the pressure increases and the fi'l ms nove away from one
andfherchamhe tbogdleofing fluidgraaltemativaly magiiodudsmultipie ¢Hambprse o' desécchsisor

increased (i..e. nore reduced pressurge needs to be appli 0055 educed
or essurgpisnalfiAgyaf b e RS Bt e rsnop st ARE gl o etibeh sy stem
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140, a bl ood detection system 159 to detect the presence of blood in

exudat énethedier posralling exrdatsiand otfes fluidstmesypes cxnplpedivrvhielt thedluidsst em 162 to
froni t Oresﬁé&?all&%ﬂg)s% "Rkt léFeewgtfer Edlﬁg,earg altlc%Ne](Pt%’evglg'orate 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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i nfection detection system 165 to detect the presence of infection at
tissue site 105, and/or a flow rate nonitoring system 167 to nonitor the

f1 ow r at ewof2foasbrds drawn fromtissue site 105. |nfecti eoTadst@ohsmm 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

associ at ed [0¢53] medihkohsh-L2diQs exdeipled@f Yeedbidnk sy stbms iedhudeniatv dolwer col or
material is exposed to, exudate fromtissye site 105. _In addition
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in Figure 1 is tube 235 fluidly connected between the ‘dressing 215 and the

r educegrgssurs seiree $Hlthetis 2amablapionsyeneenp tdativedo pdiiecidlon prcherwdrieasenonde 210

i onr T iendf BRFTRLRSofbusie ilem R RREURTESTR, FRY pTedPY [rons.
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collection lunmens 272. Although Figure 2 shows tube 235 as havi n%gh single

dellPvedgereagereandzrofipymeipavey freptansnpiligs the logoof the geen sglopindiqates thahny
nunber of ver | [ E . | tiple delivery
umens (RS ESAAEeF B q REH Mt TlSuie REaRE e L be 235 [ oose]
All of the po0s5hl i Ryduoéd presRins tredtmientosys2ab] 00 may fisibegindkide weojunhaimen 270

and plurality of collection lumens 272, are fl uid]| onnected to reduced
pr es s udgtesliRyr weten b 7sigdstechie a§1°|un%1‘|‘fe&‘é§< pessent in fu glipnarpaiysd 4 8=‘Fh us,
reduce . : ;

Erans L R o A R Y AP RMIAE A AP B8, e
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solids, fromtissue site 205. In one exanple, fluid 274 is exudate from
t i ssue Isfeeteomx¥tectiph gy si¢rhtlpS ofaydotlndea fagm ongthersubstanagdhatchangss £olor i thg4

recel V%(rjesferrlc%rz)]f bacteria. The foam or other substance may be operably associated with manifold

20 120 or delivery tube 135 such that the color changing material is exposed to exudate from
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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tissue site 205. Thus, the need for a separate fluid collection apparatus,
such as fluid collection apparatus 140 in Figure 1, is elimnated. [0059]
Reduced pwesuwmotizeat ment system 200 may i ncl ude at | eestr/usp@ofosdorer
coupled to tube 235. In particular, tube 235 includes a delivery |unen
filter 276 and collection lunen filter 278. Delivery lunmen filter 276 and
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al ong deld iehy s#té'g@if!. ﬁlﬁ%ﬁt{ Of c BRI RimedebTY BhY sloWTBRd I &deivelGrdmRY be

pl aced inside o elivery Tunen 270 at a particul ar distance away from an

end5of tiseieesi@2D5s Thhs, thxaneet [foi alsepdatd BuidichbBention apparatusrsugh pofluidon of

del i vegcy lI unen 270 ugﬂgst ucte 'b%l' del{? ery lunmen filter 276. Additional
det ai | LOMeGORAPRY I *BILEBHERD RHIE8IE81 i ng of delivery lumen filter 276

i's provided pgsdyi QRE&&eégfbsgﬁE@é’atrﬂe%)@?s}en@d)d el iludeli st ddetfifer 278 i's
coupled to the end of tube 235 that is adjacent to reduced pressure source

210. Colonpled t@imbe Akl partierlar2 e @38 irshdes pidglivery umen Blsreo@nd spllectigiiced
Pr €S SUN GRS BltsE 27%:!' Cbeq{ve_:;yr 1(1)11[{’]16%)%1{6'1‘ D% QI"I&J 506Helztg(¥n I%I‘neﬁq{l!e? AL BIQVI:IH%H% #42. Due

to the
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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| ocation of collection lunmen filter 278, plurality of collection |unens 272
bet ween the dressing 215 and collection lunmen filter 278 are reservoirs
capabl e olonrnenmaisyiing exudate and other fluids fromtissperaisc@oded72 Si nce
plurality of collection lumens 272 are influenced by reduced pressure
source 210, fluids are drawmn fromtissue site 205 through manifold 220,

whi ch icentidialg ®atppledtvis delbesi lumeA @30 unobsirupled balfluid/ 24, eeal dsefbdid A4 isumens
272. The_vol unme of ,Pace ﬂyailqble for fluid depends upon the dianeter and
nunber CBH“&"(S’IlPE’chF@fWQﬁFé’ &can IgmeRs2i% y of col lection |umens 272, as wel |

t he | I i i : ti
Fomen 111 o) CRERGARERELWp L IR RPLMRETIR 296 hReceiting iy gRld BCL L ON
capabl @7éfroho¢rdénmyg depiveydimmen 879, Blv&9 laubn Hltersdioimat dssboplatddsochs 27 4.

Ho er, the.af nti oned physi cal ranet.ers o I [ of collection
e piersnt L o B AR s RRU T bR o RENBRE trkGre e BB efifiSeucn t hat
pl ur al igelvedy ERdd B16dri298 rhdyBRNacdd ZnsidYofdeQi &y MR a (HirtidullaH dlstahnte

[0063] As plurality of collection lumens 272°fill with fluid, plurality of
col | ectaiven fognamendf2ubam?ts swgk thap flbid 274pabllevest totenten g wortianmy debvkiz ed

imans 99t ST LERNERGG LR R4 fen s MBI A R e' o "

col | ectplaeBmbhtrama cbhﬂﬁ]lt@rofazﬁverfyeldﬁ&eﬂltarzassyp@vma iMPiguaRges belewcapabl e of
being transmtted through plurali tQéﬁof collection lunmens 272. However

dellPvery | uk92h70Cellastion lnmsen flter 248 dnequpled do dheendrod §aher 23 Sdbatrs adieesnt t he
lural i ti.0n..| i ion |
1t or (lgRbed et sffte MITRSUEAOn finkt Flied SR 14574 B BRLAAY T UTeD

adj acem¢duced presincesbupceeBiDuordrawaxitag plbglite of tebtiomlumema72.i Dueto hé8 may be
| ocat ed anywhere al ong tube 2 For exanpl e,. coll ect] | umen filter 278
may be?‘?%@% 8§0§k0%oqf%i Hijer 37 Dl q?eﬁ@qq@_oaium%é@gﬁtwqeﬁ thpdressiganpl e,
pl ural by Y afd cARLGE funR 11208 ar%71|gsé?@éirsfd Sb1¥f RclilHolxadAe 4R bihef it 274

becomes obstructed by collection [unen flaFt er 278 at the mgpm nt of tube
23535 THies) tissoe kigc2050 rSihem@nralityt ¢feroll2dt®ndnmesnl® 4rk infthefdedl Hyredugedssi ng t he

i dpoi nt _of tub l I ity of ti I 2...1.n thi
excanpl EresSHip SOUeR S FBHRFe Bapae Sedisrinels oy BIPHNTEg 267. SUFH et i on
| umens adjaden@y tidsub kitdwdd) idtb lgmal?t%_f cOIRRESH IunferdNod hehe Q3@AR! &,sFé&,duced
pressure treatnent system 200 may include nultiple collection Iunmen

filter gvailablefior Suishdeppids upen dlic damtier andommberoh colidctien lumgnste plusdidy el at a
i 1 €1 e 580 O b0 SR Pl Uk LR oh Rkl el sect on
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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each collection lumen in plurality of collection umens 272 may have a
different fluid capacity. [0066] Because reduced pressure treatnent system
200 may beousarhsbm2treat | owexudating tissue sites, thepsmaisb@w/otdont d
col l ection volunme provided by plurality of collection |unens 272 (as
opposed to a dedicated canister) has little or no effect on the ability of
reduced preg6a64¢ t Ahhcbumxrttollsm&indmnzﬁ) filte2 78 i ghalen ay ixangrentplddao tlerenebdfended
period of 1l act nature of a f ol J ection atus that is
i nt egrév@d?%ﬂﬁf& iR eflves @Wéuraéw%?y&tca Ptiph e BECT 8 Tk e

di SconflwaEeda&ﬂ?wH@ﬁé'a%r%?ﬁb@@jﬂ fYr RRRple! doftectA hﬁﬁntﬁlﬁﬁﬁmﬂfa b¥MieAteRlapr al i Ty
of collection’lunens 2 becomes conpletely full of fluid % tube 235 may
be easialmidpeipt alongltheilength ofitie 28Beln theEanpiFo phiralitydfeollehéon juslens 272 pilling

cur Png e el REe O AR P74 BRPBET ol TRl R Al 5

filled rﬂﬁg&ﬁ@dﬁﬁdbd‘&ﬁ" ”ﬂﬁﬁl ESIRBHSh luﬁféﬁcﬂlﬂélr m;t)ﬁaéxﬁg ﬂ@ﬂd&ﬂ%or@ﬁﬁs@fngtth@pp' ng
agents nlimtin 0} |ments of del |very ubes havi ng Suc absor bent

T or aiagint b S Plorlxobalohaniamens £ ndhs osTBIcIIBHAOLIO0GS)] |1

Fi gure [ /<-4 hat contains
fluid ?esggcﬁggefna&)?%% lﬁghtt ﬁ% 18ri18ﬁlge}u ?g vair}sdlg{mﬂilggdaﬁfser of reduced
pressure tr¢eoespnt InSatf@ﬂﬁﬂ‘efZaQﬁ)ple Trodeed Preshimy tie@lentleysaim D@B/khy (ivtude
substantlally transparent_tube portion through which fluid 274 may

vi 4PpI enulfiple calleghon dumem Elters o ipthisgxampls, B%qhaﬁwlpfémrvwaﬁétshmé}ﬁbe %qs?s@d
porti ons, AR¥rdf 1&a%RQ@W%§QcHé6@1%a?&ﬁu&%ﬂ%£ ?-{H[tﬁgf éogggm{]ﬁﬁ{en@?ffmls Each

of thesew ndows ma across portions o at are adjacént to
each r @:ademllemﬂaorcmhiemn phmality o€ colRéGon [DGHI P72 maghavdediffxenblugd t he
material fromwhich tube 235 is made nmay be a transparent material. Thus,
fluid SPH¥y be visible due to the total transparency of tube 235. Because
fluid 274 f16086) | SBEGSE fefuddDresstihraaingi YHAR 200y R Be itk fwed col or,
fluid levels within plurality of collection |unens '7 may be easily

asdér t aknddbing tllssueasnaséhe sth@ BT Apidiedblectk8Evaiime prqmdeddzefsaldah’a'rqfa:pllcnﬁ@nz 80.

o g1, LS R A AU £3 BaEVLHE At B et o
subst apldsahrk Yrehh@ns BRt@R D00 S0P ieQitfont f#GH cRRniEEHFRAIE fimeM THIOWS,

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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demarcations 280 may be included al ong each the wi ndows. Each of

demar cations 280 may correspond to a specific volune or anmount of fluid
274. For weanmlwy7ithe first of demarcations 280 nmay be Ipalpalseaho/obioee” and
each demarcation thereafter may be labeled in 5 cubic centineters
increnents. The particular increnented used may depend on the

i mpl emevihddwomay gOnd dcrdssrportiansndtabe@3Fitigune Rljacancocash sepdctiva adllectien of
tube 3Q0 is_shown fromthe perspective of cross-sectional indicator 3 in
Fi gure@?le%%nshovm in Figure 3, delivery lunen 270 has a | arger

cross-secti iﬁ\)_ aneAotheP ExfRbik 6L hARriaHIERSVIAGL ubEDYS Yehadd RaPheaexanpl e,
the cross-section of delivery lunen 270 may be the sane or smaller than the

cr osssémnsmrendnagazh Thus fldetMioay bavisibls RieZo thvebial aysprxeneyoDipbe 3HY

col l.ectj on | 2 also have_a cjrcul Cross-section shape. wever,
dol Pyerl eI oI G 1551 Serosn Ao s et SR B ot ona
shape, 1&g waISin Pur¥iFHof BN NiBA Mathens@72 inidytidadily SiceSginitte by ansdr. shape.
[0072] Each of collection |unens 272 is shown as equi di stant from delivery

lunen 270 su@70] hatuksolI5eddsa ipludesmdamarcatipns 23¢- olpriargationse8y) indipaipae70 in a
ﬁ;{/gu;%w@%% %lﬁaﬁd 217_5)¥rv%e%h%ﬂit}¢ gf’ éo\ﬁ%%tgc%d lﬂﬁrl%{'}% 3'7? I%qge %ﬁa&p@g f Qf ﬁigj:dgﬁg%S 272 may

con urat1on re 1ve one ano I nc

conf i gun@tdegRse bNmokd GibsRAatillyokansparbmatibeoportionmss Bsch2ié Aradsmarent thiifidoavsgnt
di stance fromdelivery |unen 270. In _addition, tube ggo may. i ncl ude two or
morl@ delemarsaiions didrmay kepkluded along geghythe widewsy dachal depsrsdions £8@ 81 ect i on

| umens c%&%s&;@% éda%l %&tcggce\ildg%g G?inm%ltto'tf' QiR Hof S?é}ﬁpl Xtﬁ%!rs‘% of t he number of

delivery exceeds e nunber collection | unens.[0073]
Del i verd¢gmatuaaons2280 sy bd hbelsth c’t andeach derasrestial thagaftérenayobagliabeled mad

center of. tube 300., However, delivery. |lumen 270 be | ocated al ong any
| ongi t FYPis&entmptersipgrementsy dhe B@LPW@%/}“@W&?qm ungaBéyéﬁﬁ?ndIthﬁe exanpl e,

del i veri%1 ldBnd40 and col lection lunmens 272 may be defined by walls that
| ongi tu lpnally extend through the length of tube 300. In this exanple, two
or 1ore int d0&HGt | Hgrmivg desv treliguef], aerasacttmnalyiew oy tube 3NRiicshovayirie a

del1 Ve TR Cobl oSO LER, LOSTAL TUL . ROV FL Gt

Cr 0SS- §@fbh 9VPhas! 16 &R ERss-GectiOn FiaBWach 8f collebgortRitheh 2t 2 dHESWER:] M@hy | unen
example, the cross-section of delivery lumen 270 may be the same or smaller than the cross-
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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filter 276, which is coupled to tube 400 at the opening of delivery |unen

270. Delivery lunen filter 276 may have the sane or slightly |arger

cross- seawoamwdzanzdel i very | umen 270 to ensure the del ipggnys200emen7iilter

276 can prevent fluid fromentering delivery lumen 270. Delivery |unen

filter 276 may be coupled to the end of tube 400 using any nethod. For

exanpl e, del0078ty Deliveny funhene7025 Slsasrabovhetovhel ldexed dongthedongitudine] cdnadrt ed,
d of tube 40Q. [0075]

air-1oc eal ed. snapp pres g the, en
Tur ni n@%%@ Bogsre: gwg%kualg ?zﬁmygwalpca% 44l Ay AoBeshusting qs’lX@ﬁ%. from
the pergspgeds tH@leﬁFtth’fGﬁ@e RRCTh R kxd é%h%r Jurhn TTOMEcHechidOMhRne Shows

t he opening of defivery lumen 270 obstructed by deli1very lunen filter 276
such tﬁaﬁnmvwﬁdcﬁn@hwamﬂSémebsgm@hmﬁhnmwnéMMenQuéhﬂmaﬂWOfmmea0@7nuhkn

I I f 276 to b te t tsid
e e b S St TR o R e R VS SR e
dlanEtQ@nQ{md@MhMﬁmMuﬁ@ﬂEn 270 at overhanglng portions 277. Delivery |unen

filter 276 may have any thickness sufficient to prevent the flow of fluid
into del i ved§07linehurping, nom@ Bgaaitng sross- sq,e@pn@cmvoﬂf uberdfQ isshowardeom

unobst iver { | ei ved
ona. cor TP bR sh St AP alchlch o FielSoE Ruld o ihitG: S et 86 o5
cr oss- $iet 279) &}hwh 1evsmqﬂed 10@b& PO at3hSbsening o dstived lakabn 220, yDEliveen lumdnt er

276 has. a different size and conflguratlon as delivery lunmen filter 276 in
Fi dfir e Tidfer 210 pay hivedhe pamejen slightly largererossispetion tb%dqi%rYalumea rdP & ensure

appr oxi eﬁlvé! Xﬁ?ﬁ&?ﬁ il i]’n')ec%aﬂ heAudirdie Eﬁ%ﬁﬁ%a%ﬁ@[}uﬁ{;ﬂ 37BS Beti Oé’rrﬁfu e

delivery s into the space Ivery
270. Allmhﬂu@llnerdéﬁ |nwagrrt;e doupied té tHetead o2 Rfbei490 sikimgrany metedp dir exangd, at t he

end of delivery |unmen_270, deli n fil 276 be | ocat ed
anywhef l%ﬂ%ﬁgy%fﬁtqrgﬁéwyae %féﬁ?({;éwgwr« rdobelted, firies pksoaledrBREPCdcR | very
lumen fhidst&rondy BeRh&¥ERIb 4bbui d fron1at|ssue site from passing the |ocation
at which delivery lunen filter 276 is located along delivery |unmen 270.

[0057] Tur nilM§Show wroingingwr t® Figura Sca omss-seetibnalrvadw of wive 600 isghewndni s shown
fromt ers ectlve of cros ectiqnal.. i tor Figure.2. Tube 700
ot uads BETRRRF e e PR paREaby 8 1 SRk Flstta S b P Pesigter | o spown
to be geireHiniéh 20 BREudtd by Baww;@}un%l fl188 L7 @ BudhUABRTIdid ko8l a #s68e kike al SO
shown as decoupled fromthe end of tube 700 to better show the shape of

col | eccpmnet putpideliverstlamen @30 brparbenlan delivery luman ffiteg 276 issshgivaio havi ng an
aper t U & ated 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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279. \Wen coupled onto the end of tube 700, collection lunmen filter 278
covers collection |lunens 272 but does not cover delivery |unmen 270, as
aperture Wéoicsbneat ed at the openi ng of delivery | unerc2iB2000hes72
collection lunmen filter 278 may prevent fluid that has been collected by
collection lunmen filter 278 fromexiting collection |lunmens 272 and entering
a r edudieshepite fonr gssiogiedocAioaht ahichediicas lpnes iliere2 76dsifoeated hlbnign Fi gure 2.
However , .reduced essure may still be applied through collection |unen
filterd§?§”%ﬁgﬁﬂ¥ﬁ@t collection lumens 272 may transnit reduced pressure to

Bonesue 5| @l UARHER ioQ) baEien, 4 WIRIIbAAicy B Wb A0 NbER NS an © O

shape, collection filter ave any ape capabl e preventi ng

fluid theqrerspritivend corse-sestiomek indishtoc @lin Bigureoh Tubeeid iadl@deskotlecticartpinen t he

| i filt 27 b di th | hol e,
oy ot FtP B8t Rrdtissber BineB el PaePyRied e ol o GRapT BT 08 on 1 unen
filter Col&timRYuRen GRbIIRAs bRo shGwE BIdRbupled &okDBe Uad BEuBEYOITRS Bie@r sHow

exanpl e, collection lunmen filter 278 may be wel ded, screwed, glued, bolted,
ai r | otle shepd elcollsetmpdenen Gittep realinstion hieent fiter 88 isof diskibavifdan afepOTO]

he porhoiedebufd Fuluaft e Ao b Mol 1@t GaF a6 WGHETS chowe

t he opaumhdig 200 badddee @bt €vel BeTRREy Rih2n A8} dstipbette279 ¢olokaed home bpefg b | t er
278 such that fluid froma tissue site cannot exit collection |unmens 272 or

ent@r  delieanbmen78s dime coblertion luman flen 3 unay prexentitbed thehhasheem filter 278
S SDOMNdRA dRCA AR iU PR £Em GRS 0Rioh TRES, ZoArdG Y

col |l ect ter over hangs ea laneter of e
| umens ré&lhed ossuscdounre, suchmn réducédpredsnBe smycdHVVen &igure Di Eloneser, sadubédi ent

to prevent the fl. of fluid out of collectjon |unmen filter 278.. The
openi nareéwrﬁmawaﬁye PRk t&mgﬁgol&?aegﬂ% rt%?gég% et sblectimumens | t er
278 sust IRAtraRn ik EANSRs S HlSHREE YREATIRR Heaﬁecﬁenmmapﬁh&gm id umen 270

and a reduced pressure source.|[0080] Turning %OM/tO Figure 9,
cr b%s- sleotn orimbe e &0 siapeuddledon fusnesHten 27 hmakiheve anl dhept capablewfen filter

278 has a different size and confi ratian as coll ection lunen filter 278
e o B Segiing fid Hop g O G B Siechfe A 22 Bog N amedes mitti of o
col | ectbiutibh! MERenl filkdr 278 maSasfehy @fc R 161 ndlcentrA GRS Hs pRShaLstING: ARRER
defined by collection |lunmens 272. The di aneter of each collection |unen

filter tedt dediveydrmgingé®-el y equal to the di ameter of
[0078] Collection lumen 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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each collection [umen 272 such that collection lunmen filters 278 fit into
collection lunens 272. In this exanple, each of collection lunen filters
may be nmewbaniomab7izal ves that prevent the flow of |iqui #cTaisekomsssexudat e,
but do not prevent the flow of gas, thereby allow ng the flow of reduced
pressure across collection lunmen filters 278. Al though collection |unen

filters 278 [6089]shDumidgdvetoigureioonetbsasediiogaleri¢is odtube 200 icsholvadni on | umen
272, collection lunen fjlters 278 may be | ocated ar%vvhere Qng the |l ength
S%Q%FQ@

of col Mdtgh glleptiprelymenfter ?%%h@tﬁ/dléfé@hﬁﬁ@a%‘ fonfignr chejt lugcan
col | ecgn@flz’yg@%g%% ﬂ%g, icl¢ c%pe&%hﬁ& } Blted 3EERCILbdS I & o’ﬂg?ﬁ(ﬁl so_be
diff at n

| ocat e ent Ions al ong each respective co tio unen 272
such t haherefili¢rs,cabh ef whwh areilveate@ tRidedbe spade f¢faredrity dollmtd)ndm}nam 272. [0081]

Tur in Figures 10.an |ver t ube 100 own ac ordin

o 8 e i s SR e 1A 7% (PRI THR Gl a0 SRR EE spect Lve
V' ew Wieh¢h @I1RetdH RheRNTE 8RcIANaYcoPEctidEufith ieFsy2 784l Gntd @Bfectioh Jithénsbl2s hows
a cross-sectional view of the delivery tube 1000 taken along line 11-1 1 in

Fi gur e lnthis @ealmpl@reyclt oifeollectin lnumeaﬁ@mmam@mcmamlqabvaémabatmenbﬂlede| ivery

! oy uadion o el e as Bt 38 bl b bk, oy Efbisl sk vl ao <"

r educ edf psdRsELIpressRESss cau@dmoasiumadﬂﬁ@d 28 € astHbexhSalleonlitfheh Mileisamge 1,
to a tissue site, such as tissue site 105 in Figure 1. Delivery tube 1000

mayOal €& Bevagse bapputipredrasdha spds pf @ﬁfhdmﬂ@%méumpl@ 31 cellggion |lwnﬂaﬁlt¢réu| ar,
the r e‘%? myporquéa'fécfaanw@tsergl&%éﬂg (glhcoﬂg%t O\{lq'ilﬁlﬁfé%??o %%Q%yr%\ﬁnﬁﬁlﬁse

liquid a trssue |nto one
enbodi it capuéiey foe datesbllpetiasiumen 232 aEsch dnecufenllédtied lumewfiger 278dnasasng,

such a re55|n 15 in Figure 1, such that he l'iquid_enters delivery tube
1000 vﬁ’é g#% endoqaHianyi? @ag ¢3¢l repREthyeLe 1ﬁ<§%ﬂnf154nan 230sughdhaisastect § on

menber Cgﬁémloﬁhﬁhapgﬁz Has A{ﬁ@@g%ﬁl Cﬁz 10 and 11 show delivery tube 1000
to have a single |unen 1010 |ve%%{t be 1000 may include any nunber of

| uddns, sucH0¥]| uheminkOily to Kig&2$ 10 and: bl , Kodlivenyahbrd E¥)Orie slesweaccaiitg whi ch
rrayforme t ed i,ndent 'onso i r. surface of. the | umen 1010.
Rosesdd ot HRBORG coudined SR BTt 2t v Serivd BRYOHTE dei i very
t ube 1%@ﬁ10n'@0@ﬂ%&h?rof%@&’éjimbe H@(}Zﬁqﬁg&e 19 %ﬁo@é‘ﬁ@f&gs-@é&lﬁﬁaﬁﬂe\@ of thee

| ength " of delivery tube 1000. A wal| of each of recesses 1015 may have a

subst adeliedry yubsd®0 taken gloag lime dd sllsedtigwadl. quhmy tusnP@ ris anoleer non-

cross- 1err% 1}1§ Qr%lbocﬁmeg{e of Jell%‘er:]r\gr t8be H%%n‘i‘*agure 1°0r 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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recesses 1015 may have any shape, such as a portion of a polygon, ellipse,
or irregular shape. In one exanple, the cross-sectional shape of any of the
wal | s of weeesnmss712015 may be varied to adjust the absorbents2eepapirty of
delivery tube 1000. [0083] Lunen 1010 includes ribs 1020. Recesses 1015 are
separated from one another by at |east one of ribs 1020. Although Fi gures
10 and tHellesgthof teliveny b2000@ Maanether xmbedinese seckeS 1 Alde:gend a"lbrt§am<ﬁ)2i®c;

| h np d ribs. h b

of 't e Loel Ty as Tl N SeU Gt st Grhesres dbl S5ey BRle R ARG Denc

char act.grhisf dr6ss-Qbtisal ¢ lea‘i‘)E)’ Ho%%ellﬁfé%os{s%&ﬂha% ¥ B ¥yt diBe WAGPofMAY al so
2P

i ncl ude absorbent materi al The absorbent nmaterial” 1025 is di sposed in
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car boxymjhylth@@sbwegﬁ@pa@@dofajegv ttelse 10Bbsor bent nateri aI 1025 may at
an i nner ace of lunen 1010. In anot her

| 1 1

egrggdu Prgrntl @téb?%ﬁ%emh@l&rmdp qsaics 1030 e Recespeselithl P ke sepmateddtnne 88% of | unen
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: Lag&ﬁéll bF}J 4 1&@%)5%?& HMedH Ml %%g%b@gﬁ@g Hﬁa fgfg@g &18&51 d18Yo A gs;.é posed

in all recesses ent materi 1025

may CO\t@;fessIeEl @01 ey sistib§ 4020, dimeaanit OQflayr lwe&ﬁﬁﬂuﬂnﬁéﬁof lmehdarsl résbddi nent ,
absorbent mat erial 1025 may al so c ver Bs 1 8 The anount OE sorbent
matl@r i gkampigsthe ﬁambﬁrsofag%edsqsmyobﬁe% teggd toé just fgla Slo5EFRPRHY T ARMONr f ace

of thech&ﬁ&@réétﬁggfdélﬂ%a}ggfbgqoﬁ@e i nner surface of each of recesses 1015,

may be varied to I ncrease or decrease the absorbent capacity of delivery
t ube 1000. [[QS] Deiiiverygibe dA00 mafiatporieclid; atmoxbentsmatssalt i03hallThe pbsertit t he

del i 00,.t ake | 12-.12 Fi h
par 1 o i Rasps o Tisne sl amsoerennibiegP D raB - ket O
absor befre NG dudh a@%aﬂaﬁoﬁleﬁf‘ssﬁé‘hw ayedlimfididy éx'aﬂiéﬂéi JfaBEDrbdie nlatle site

to form sat urated absorbent nmaterial 1225. Satura absorbent materi al
1225 rrmychsctecﬁueen abqerbent féher hpa@celﬁt@@l,atwé,roffheo spdiutri epshaxysiethy] celuloseernd t ube

when t REIBSo SER-RLrarral TS e DGR BRI R bbbl SERDR VS
Thus, delo. VBféhotHéb@mﬂ;Q&l&eﬁﬁ)ébWBéﬂt ma@ertao 102 p8sRiLan @fivcedensuesese when al |
or a portion of the absorbent material in lumen 1010 is saturated with
| i qui d.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
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[0087] Turning now to Figures 13 and 14, a delivery tube 1300 is shown
according to an illustrative enbodinent. In particular, Figure 13 shows a
per spect iwe 2vicavmiet h a portion broken away of deliveryptwhs200806497F gur e
14 shows a cross-sectional view of delivery tube 1300 taken along Iine
14-14 in Figure 13. Delivery tube 1300 is another nonlimting enbodi nent of
del i verlgquidjﬁn@nmﬁsﬁemiﬂéi dJihns delivery ttabeel 028 mdyrcoltiguer to teansihi@8Bicedptessee y t ube

1300 ingl udes | unmen 1 whi.ch is a non-lim 'n exa men 1010 in
i ur o ST AL reporspio P paRe sp e ab At S s T RRFisklintidor o 1375 1 &
oper abl e to [géeQr bThﬂnﬁig'rQ)\ifoqmg&eB'1§§hl:1312$'ata°ehvér'9t%@lﬁ]@q@%d@{‘éocoﬁ‘i}ﬂ@r bent
core 1325 expands as absorbent "core 1325 absorbs liquid froma tissue site.
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Tvaar) orf ARRA R R SEY Rine 380, Hllkt AR orB R hobdonal B "o
absor befliver el 1800 tdkes laliignietlRE 4Sia g€ 131 Delivdry iEHeer308lis astipaonbent
material 1025 in Figures 10 and 11. The absorbent core 1325 may al so be

nmade frmﬁm&@@b@meamfei%@ry@b%l%ij@ﬁl%eé@wlxﬁ?é?unglgs%%l [ 0089] V\hen
del t 00 h
e ver Y o 00Dk Ry AR A S NALEN o SRARAEE R ARt SRyTEY: Pove

subst anumen 1§1 OcerIgurarlo c LOBSnSIéC(D lmmdshatpserbeaSccsh ®9205. i AbsEjrbﬁnt eor1:43253m ause

delivery tupe 1300 bsorbent cor y be flexible, e

suB8t ar?pprélgﬁﬁoewqrhgﬂwé ong pSSTUSSHE- Eerb m@mﬁv %Oﬁ’@mcqrﬁﬁ@m

or i ent ak Lsbenk LHRAB2 4 HERRbsk d O A4E85e LiRC AR DRS edatifle MorbadiGore AN Of
which is a norllll Imting exarrpf recesses 1015 In Figures 10 and 110 In

t he examglte madeliﬁrcgurtlmsam& carsdnﬂat ,materpliad pabsulnsnt amteeialitiétSein HigureoHl aidned i n

recess 318. . Conver q ontained in. re 1316. In one

rbod: anith SREFT ST EORERs oore T Ay B8 By B G TR A cat | on

WI th O%S&Ba{t Referi4l qn@lumg theSdaale RSB matéihl ab Bbdobbent BIARQEI 1BIHin t he
QUId may flow into any of recesses 1316 and 1318. The presence of

éss &sgu@l@ anddl 11 3l abacyrbhletl qore B328rmsay adsq hamada fropewatpaspdaije pplymers
mal nt ai ned throg&y vih h reduced pressure may be transmitted. Such an open
passages ]n?'ﬁ d when delivery tube 1300 is bent or flexed. O her

Cross-secti qam] shaprs defivdryinme 13406 ddytaalialy spaidhs lsdrber@ oLy B2SUedy an
open 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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passage. [ 0091] In one enbodi nent, recesses 1316 are reduced pressure
delivery recesses for delivering reduced pressure froma reduced pressure
source; iwotbicsenbodi nent, recesses 1318 may be col | ectriconuse@opsses f or
storing liquid froma tissue site. Any nunber of the total nunber of
recesses may be either reduced pressure recesses or collection recesses.
Al'so, in one[Olml])od]mmtemb@idtﬂm receshm;tlﬁléhrenedmd@sesiﬂmlehv&iyiﬁt&esrﬁy be
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enbhodi ment |ter, such as delivery lumen filter 276 in Fig re 2, may be
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enbodi nen absor b core 1 bl e, of absor.bin uid.that is
i s (BB Gy e BEeaE 68 1Ba i gt 400 rtiier: JABH 1B ANEURICRIRIG . any
of recesesRs131HnBRtedd& 1318, Ihings SARREMBRMecedsb a1 16 d?@i/edhé‘é}ﬂ preds@recol | ect
in any of recesses 1316 and 1318 when absorbent core 1325 becones sat urated

wi tlh | idglivety redessss,i mdnmﬂyglwammmredmed pm‘ssmemgﬂ@sm 18 ameimt 88 may
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Absor bent core 1325 may be able to nove within |unen 1410. For exanpl e,
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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absorbent core 1325 may be able to nove in the directions indicated by
multi-directional arrows 1345. Thus, in the case in which each of recesses
1316 and W@b810ase7ien fluid comunicati on with one anot hecr/ush@onemernent of
absorbent core 1325, such as whendelivery tube 1300 is being flexed, may
facilitate the novenent of |iquid between recesses, and may also facilitate
t he tr dnkvirg siberi 360 iy ingBekeds may tacditate AXOmpvdmend o€ liguitd bdiweentrgcesseset hod
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any of i I VE; oM Seati : i vi di ng
an abs gzﬁglﬁithérg‘fsﬁe‘{e?}ta@sig Flr?gyllgijr?en. T%aélgggggﬁﬁhgﬁ%u%%feeﬁag?nd% %g&% gl(raabl eto
absor b deliguy tibesu flhidawnexrumedton Witlothe tissuetsits yiscthe ntagifolhe net hod may al so

i ncl ude appl yi absorbent materjal, .suc s .absar bent terial 1025 in
Faure 10, 1019Be T R ERtP I el od PR e BaF RN PHTE oSO ont

nat er i @lquidSrd a 3SR M. MclGdRs FornSiHE B daBverP ek Pating @PleBstbad Jurhéh. Frigre 13. In
anot her enbodi nent, applying the absorbent material in the at |east one

| uden idalevand esbe dommadny this megkosh may bomntacoerdaicearith anyeof theilfugsetivef t he at
| east qne lLune Lt h the. absor bent ter.d.al . [009 Tur.ni now t o ki gure
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an illustrative enbodinment. In particular, reduced pressure treatnent

syst emmesionl mag plselgslude spplyingan abserbentanpgréal ofuch ag absogbent gtanink1§25daback
syst emF}ﬁl?e i16', i it&ua{t feabt 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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Reduced pressure treatnent system 1500 includes reduced pressure source
1510, which generates a reduced pressure that may be applied to tissue site
1505. [ 00980fRadvmed pressure treatnent system 1500 al secirnsbadessorndi cat or
housi ng 1585, which is disposed between two portions of delivery tube 1535.
Delivery tube 1535 is a non-limting exanple of delivery tube 135 in Figure
1. | ndicetentindparsion 9586k 8Bonmrctinghestion NERA trargme thd reduced@bess@e iroec bneng

portion 1586 transmts the reduced pressure froma partion of delivery
tube 1BoBion®fdelberefubsdds? %Whed@PmPér"stéF]&‘fféy i‘%slggéoﬁﬂ%eﬁlﬂép i on 1586
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1588, witiedl$35 shslidattathoysiag i p8Ethchudesimdmptonil A8, avtoetyistslideblp opupleshto PBO0  of

i ndi cat or _housi ng 1585, Indicatoy 1588 na .cyli i cal _shape.
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[ 0099] Tndicator 1588 responds to an anmount of reduced pressure present in
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includé a retracted position. In the retracted position, indicator 1588 may
be 10ul Itherepeutie ampant|of reducedpressirg isthsing arelipbiortissye SitsoPUSudmpatgylat, ndi cat or
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1588 i positionmbyinchrle @xtendabp@tint ilothe readtédkpasition; drlicaprdiS88 oy bendi cat or

1588 may be fully or partially protruding fromtube tion 1390 ch t hat
i ndi catféﬂy 915{8‘8%1%’ rgiragtes] wigyiubg partion 1594 gugh thatdp 1991065) 5 PETUSHE OFEYYal so
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that biases indicator 1588 toward the extended position. The biasing force
i s exerfulddextended @ndafelty fetracied @psitiomd by arrow 1593,

[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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[ 00101] Al t hough indicator housing 1585 is shown as bei ng di sposed between
two portions of delivery tube 1535, indicator housing 1585 nay be | ocated
anywher e wo 208qis¢ad pressure treatnent system 1500 at weicchusaomwediseed
pressure being applied to tissue site 1505 may be detected. For exanple,

i ndi cat or housing 1585, along with indicator 1588, nmay be | ocated anywhere
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menber ._ | . | 1 t g I H‘ﬁ{ébﬁ:r K i spring,
the s pralmr(l)gn {:%ﬁoslfﬁa&%%%f% %xﬁg@%fplg(f Iagl ?%%g[eég‘t?ﬂg?%ie%es t glﬂ g?}%lgnvﬁﬁ %}# fﬁrgeduced
pr essurcempassibleangmbe ipakbilddnpriagtthe sprifgSonsttnt dfhike caled aptiegldgiasiinésahe
[00103] In one exanple, indicator 1588 poves_jnto the retracted position
when t REOMBURICEANCSH PEaSEHTE DPYESIAEY F%@ﬁel@lﬁ’ﬁ@r ig%égmég(&)géatgacae RYSEO hr eshol d

reduced pr ejrg(g/arogl_} Iliﬁ%ﬁf bldrs 1%&%&%9'15’% RHGSHoRhE RIMERAFBYILBE wiheh &lem ned by

a user and npl enment ed by varying the biasing force exerted by the
conpr essdusk@pressube i ddhiveryenberpd 35, exacads @rfirstethresksld ceduged prepyues sThy farstrenber

R o o R S A R e

to be prd bigdng Wrbe E8tell BY HRCEREDrEAMIE hRthbet. "FINRa@PRRO8 uER May seltdi £at or 1588
noves into the retracted position when a gauge pressure generated by the

r educedompesssibleanernbercwithi & spripgadonstentahat reguires zredpgadpxesyaicdn delivers
m i m%ltlk?er 1353gfto Ckdee ré)(her;lrlpe% it réiuced ;r>re(s)sfurg 1%dol%8§rq°op 3Rt sk4 ﬁ)alger?ﬁﬂlted
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
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system 1500 nay be able to visually detect when a therapeutic reduced
pressure is being applied to tissue site 1505 by observing that indicator
1588 doeswoabhigmsetizude from tube portion 1590. [00104] pOTASE00BE4972
enbodi ment, the conpressible nmenber nmay bias indicator 1588 into the
ext ended position when the reduced pressure in delivery tube 1535 is |ess
t han a psaswundhreshobbhaal id in e dulbecktgrded positon hemthe redumag beessurbies 1€ssrtban
threshol d reduced pressure is the sanme as .the second shol d. reduced
br e Ul ST aNIF PRSI eI TR B PR OB LUAITEY BTG | <
di f fer enbrrfidddim bOEH SECARLer the 88INPIHatBd P the Eﬁl%ﬁé&télﬁieag)%ﬁtibﬂ aheh AR

u

indicator is ina fully retracted position when the reduced pressure
exceedsedused piessre isdttwesdphe Sstiared seepedrediickdamessie threskoldsl | y ext ended

posi.ti on wh t reduced essure is |le than the second r ce [essure
08 M (TG il gt A e R AN R B et S

posi t i eRtcRBEIRRRIINNA ahdbienice 6f fedbdc@raRthetin@elively Jubex 58N dRbRahinpRN When
the reduced pressure is between the first and second reduced pressure

t hr eshéhabseiGafosiucehprarhisrdueipsdupshrressuesmoressishP being iard pfases
| ndi catl, dRdR éo’ﬁ&@g%ﬁﬁ %&%@9&%985?6&1&?Tséd’%ﬁ&s%ﬁ’cﬁ&ﬁ&el %fs th g%ﬂﬁﬁg foEssure
in delivery tuebe . ?n one exanpil e, he absence of reduced pressure is

due t o tiiledstetich PFIDSShneths eaducel prodfirddigiabgent oif sl afthrestided amsent! Heaser
conpressi bl.e menber in tube portion 1590 bi ases indicator 1588 to protrude
frofh t opy Parlly dateesghenhBRTapRdiG FasEEHS prelang epnlisd ptssye sitg LY By a

thres h%'b&’er@iﬁgllﬂl'iﬁé éncﬁcdférelr 58RBYothIRY ?ﬂg%}étug§ b&on 186! ‘?h%]gk:ﬁ ﬁ%g%énQalPé fgsure is

not being ap to tissue site observing t i cator 1588
pr ot r udescsbarpartiane applytd tharap&SaR. prddserets dissuewite theh Oakeeasdrewhpdessary

action to apply a therapeutjc essure to tisspe site 1505. One reason why
The roduitieat prebul ot Rbaanpy LET Fanee 1b8a Grpiones HEeUI Srogtrgease
thr eshord 1&MMHALLVeYy ARRAYSS oPElsdwhedlh deBudldrd8iy thdRRent 3pterR1 560, SRWher e in
reduced pressure treatnment system 1500. In this circunstance, a user is

al bt edhis cireumsiaicd wser e ertrsl whagressibidileskage whesBdicatdrd SB#iés iostheerdended
position...[00106] Turning now to Figure 16, a reduced pressure feedback
systempj‘?élitf)1 % such as that shown in Fi gure 15, is shown in accordance wth

an il ustratjoyepThadingediv tolFigidn b £edated pré@dieatadbadlo Sktdns 1600, siichext ended
position in reduced pressure feedback system 1600. [00107] Connecting

por t i orthatsBevi i Bighxei Idg isyshewgary aerondanke wifd apudusyigtive embodment. 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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delivery tube 1535 to forma sealed fit. Connecting portion 1586 of

i ndi cat or housing 1585 may al so be sealingly engaged with the two portions
of delivewp w1wns9h235 in a variety of ways. For exanpl epctasp@oioss¥g2 portion
1586 may be wel ded, screwed, glued, bolted, air-lock sealed, or snapped to
the two portions of delivery tube 1535. [00108] In reduced pressure

f eedbacérsgasibadrl 3B0Bat fote pm@ wpa asbmid lvenl lneidreIgaiiensal 56@ialled thptubnlgr walibe
portion 1590 of |nd at or ) nq 1585 j ncl.udes base 1596, whi ch an end
bF" ot fol SRTFed S AEnda BT AR T e R ope ikt i bitof 5og
that igspt attached to |nd|cator 1588 nay be attached to any other
conponent of indicator housing with which a coiled spring nay be used to
exert a bi af001§9F d{adecedrprbssdte(facdhacliswm TR0 alpmimcluslas ¢apckd98f GanBé9ort i on

1590 is a.tubul ar al an di cator . 1588 .may sl i into

"ot f ac e Beigtogd et paate e g alous e p 1 2w PleGhs SRR, .
pl ur al iddicaedrcI88 mtth@@ﬁeﬂc@a%oﬁlﬂéh 0518 dxafipled tapl 39835hRB6 s¥nkly engaged
Corrugations 1597 allow the tubular wall to be conpressed and expanded

wi t houtwithahe remepinder of Widicstar dwusing 1 9§esa thaiaedugafl prassure does 1Y es4ape threwgh
[ 00109 e ced ssur K tem 1600 al so i ncludes cap 1598. Cap
n§§ﬁB@H§6ﬁ§ dnéyﬁaﬂ?rang% 1§¥$ i i

1598 rént” material that allows a user to view

i ndi cator 15@A10hews dlﬁtdlsﬁbﬂtdbbvé&Sﬁed $pring 15h& nexthand ety spemigiconsiant] Mhene
exanpl e, cap 1598 is_al so sealingly engaged with the remai nder of i ndicator

hoti@i ngPrimgensignt ofxoiled shringdl 395 dststmmen fedipmne oeeshat it FXSIFGHPPRe t ubul ar
openi ”Q&idé%%éﬂ%ﬁ%& d'?ﬁé‘élté}ﬂie&gﬁéumli Oﬂllén%]e?@%dﬁhéﬁ,%ﬁ%@ @&%%95%& Led
e spring const

spring ve any spring constant t of coiled
spring sﬂxﬁ%cdﬂleﬂaﬁf suchésat thidedoipainp 1§93 birases ihdiadtor 55 88xiatotthel exqamdedl poditioat or

1588 toward the extended, position,_In o enbodlne coi | ri g 1595
has a SN AGABEINESHC w@ﬁvwwé?becfoﬁﬁéacgﬁﬁﬁ PPiF&O’i‘S‘%e b LSauif Waﬁegsaq 1588

into the & eoqfeqlc&@eﬂ 51;{ 9 g 1’1\5@55% gr%ltgﬁérwﬁg%ﬁsﬁm fraly @15@%'u‘éé‘db6 &mﬁdﬁzéﬁ%ﬁ

exceeds approximately - mercury. Other coiled springs
ha&ﬁng168&enoﬁpmﬂﬁgd@bpsmwmtwhmnwcabsmmbemmsednt@ﬂbﬁa§Mbﬂ&5%h@@ﬁe 588 into

th t t [,ut d t ube 1535
exceede s Ruphapbis e tr Dol wlR AF eeuEr BT ulif pied el o ur epor 1 ¢
pressure thy mﬁthldlanmhg%avlrb Flir8 1 NGeli@dd heeskire @edbdok sysREUTRY, WhRES4A €

f eedback system 1700, which is a non-1im i ng exanpl e of reduced pressure
f eedbacrn-diyitingrexesade of redaersmessarecfeedbagia sistenmil 640, 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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an illustrative enbodinent. In particular, reduced pressure feedback system
1700 shows indicator 1588 in a retracted position. Wen indicator 1588 is
in a retrwotet/peakti on, reduced pressure from deliveryptuhs2005864975
transferred to indicator 1588 through the tubular wall formed from
corrugations 1597. This reduced pressure exerts a pulling force upon
indica&anmﬁiﬁauﬁ&ahIBSngbHBGBanep@ﬁOMQSQDMEwmhasbpaﬁhg@S%bmnnghndﬁﬂed by
coil ed s rin g n th opposite direction. di cator 1588.is thus pulled
out of 11? 8’&% rPFOtﬁéiﬁS 15895 SAPPEIANLS LOVRYET, AV ARNE Ry FEess-Se¢tinAbSiARY uced
pr essulsgeH 4RI VBRNG: polgdopm The absence of indicator 1588 from cap 1598
indicates to a user that a therapeutic pressure is being admnistered to
the tissue $0a1d3] ITurainginbwrto dngud il fngraple spwis®therelptipe betwepn the reduced

'nd'cator 1588 ch tha 98 also.retr into tube r i on 1590
wnerl | AGSSUE G A988Y 1B 13E PR e praotal Bebir S5 Postad MOERES Fow ¢ o
Fl QUF e sB&wn [LLbd6RIAnRY WS b Blus@atRAGIboANEER MALEAGwWn W E@&Ph 1906 aB@e- | | m ti ng
exanpl e of the reduced pressure feedback system shown in Figure 15, is

shown ireduged pnelsswsq madqh\y@ryémbﬁﬁen@reasmen@é@tgpb%&& mpevegitewardithefuglyr e 18
shows tr@[?ac? 1t105 rg 81? > Srﬁlg@énqn tr 1n 1(‘ﬁ1fiorq§§ mo%gs8ca taﬁﬂﬂsf g\g@ §etra%¢é8 3’89 851% 1 on

1590, as PORS openi ng ou mhlc These
co rrpo n eﬂnﬁ $meditmwas 1ﬂdh}latb@by‘ gRipY 1iBE Q9 50.SERS tebifidh betvaea ,thémdhceaqara;sm@v al or
poI 00113] Turning now to Figure 19, a graph showi ng the relation

bet eﬁn@ ROSitigR O nshicadar jo88 .m%réqq fpllpy othss @atifs*es ag Hligaied Bogaph Bpesof
di cat,
1 ustriol ?é%ﬁe#?tﬁg% HE. ol shitlalmpaRhd AAARCRIOE MRS |

del i verbytweeh ehelisBucedpeeseasand thebisitwhaf idd&Bomih88s In onaechniphe ifiditdtyr

retract pasi ti In one epbodinent, indi cat or 1588 noves toward the full
retr act1§g8 idgiths Blly estrasted nostionpifisiths reducsd RIPSHCSATEIPOGRA A 35U F910. The

relati 2’%5?%%@% Ihenledl6edeRuASSUr e and the position of indicator 1588
may al so | ow ot her patterns, "as indicated by graph |ines 1915 and 1920.

O hér pat t e0d1 14} Uohmiag nawstbaﬁlgurs 28m patese that maa;beamtcnwnaﬂddm aredueedt he
rel ati on between the reduc ressure and .t he f Lndi 1588.
| one PR s e R ao AR pre B Ay tF Staat £l i b EPe ol SRt he
r educegn RERERHMESWRR RN SISRAAHSe ERbANIMRRS OHRoRES IS rédlucddSresbuld toret er s of
mercury. [00114] Turning now to Fi giure 20, a process that may be

&

i npl enéml@cfltbylaaa plathliceof lymess Uy adelivert wbﬁ(stejy%ﬁoébn Theiptecess stosehfbad
PreSSUnt {h%% gr%nstltesh){ esltt 1609 %gg ccl)lpec][: 59 len?enzmltl% gluraWy 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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in accordance with an illustrative enbodi nent. The process applies reduced
pressure to a tissue site via a plurality of lumens in a delivery tube
(step 200&p.20fzoprocess stores fluid fromthe tissue sipte/uspo@iedoenst one
collection lunmen in the plurality of lunmens (step 2010). The process
determnes a fluid level of the fluid in the at |east one collection |[unen
based dhteshopl ami@lnt by redficediepragsany thrnBoss inbeestht indidayortinfoehd strape@015) .

[ 00115] Turning naow to Figure 21, a process that may be inplenented by a

r educe@OPHIESIEPL 12Pbat nent system such as reduced pressure treatment
system 1000 4 | g hi3s SOMBcU I 1 14 dsddibhv e
enbodinent.[ héEnggggéggggiles agégﬁ%%gg1%?§§§%§%h?§$?ﬁzi%issdg&gyte usi ng
a r edudbdtrpte¢lssarckitetue dendtonelity 2driE)perafiva of sone psssitd¢ enplecmestatiprestdighe t her e

IS presence of a.threshold anount of reduyced pressur.e in.a delivery tube
or 5t hepPEBhpEEREDE S et Lg T v S eR e S RehE TOYLPe f rlebirrota) | )
the proc@sSIRRIRIYBRESoltdRhd HEMK& iAThe AgleL SRAICRaMbledid HnRSdasdsdtvagrount
of reduced pressure, the process noves an I ndicator into an extended

posi t i blocksshoynaincoeqsseesinay be eredutad. sulpsiantinlly ceseurrendyi, ordhe blosks magt ep
2105. Ret urni to st 110, if,th rocess determ.nes:.th ereis a
2 o onsangiiblt S@abE R fe eBresiorgifoBhRiRE Blal s BRIk Alortddl & 1 B,

indicator into the retracted position (step 2120). [00116] The flowcharts
and bl ock diagranms in the different depicted enbodiments illustrate the
architecture, functionality, and operation of sone possible inplenentations
of the apparatus and nethods. In sone alternative inplenentations, the
function or functions noted in the block nmay occur out of the order noted
in the figures. For exanple, in sone cases, two bl ocks shown in succession
may be executed substantially concurrently, or the bl ocks may sonetines be
executed in the reverse order, depending upon the functionality

i nvol ved. CLAIMS W claim Caiml. A systemfor storing liquid froma
tissue site, the systemconprising: a reduced pressure source operable to
supply reduced pressure; a manifold adapted to distribute the reduced
pressure; a delivery tube having a lunen, the delivery tube operable to
transmt the reduced pressure fromthe reduced pressure source to the

mani fol d, the delivery tube operable to receive the liquid fromthe tissue
site via the manifold; and
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an absorbent material disposed in at |least a portion of the lunmen, the
absorbent material operable to absorb the liquid fromthe tissue site,
wher ei n twe 2biwnspribas a portion with the absorbent nat epcalusandosasopprti on
wi t hout the absorbent material. Caim2. An apparatus for storing liquid
froma tissue site, the apparatus conprising: a delivery tube having a

| umen, the delivery tube operabl e CLAIMSSNMt reduced pressure to the
tissue site and to receive liquid fromthe tissue site; and an absorbent
material disposed in at |east a portion of the |lunen, wherein the |unen has
a portywaniadat h the absorbent material and a portion w thout the absorbent
material. Caim3. The apparatus of claim2, wherein the absorbent materi al
at least partially covers an inner surface of the lumen. Caim4. The
apparatus of claim2, wherein the |lunmen includes a plurality of recesses.

C ai mGlaiThe appAsutien f@&st@mrsa liwd figpes BysHe iffe theSYsi§ GREMRIBEE: a plural ity
of 4ec | I the plurality of recesses
ar e5r se%%?gfedﬁ?%rsgr%%gﬁ%ga %R %‘Eﬁzy Fe%gge(wt}? %Sg*e& urality of ribs. O aimb6é.
The appaaaifeld adzipt@dwd‘rstﬁbumhlmmdmeﬁhﬁedsmn i ncl udes a pI ur ality of
recesses and a plurality of mher in the pluralit, ecesses are
separ at 8elverh b havigoR )r(ig?efbﬁl%d? STY HoeHPeR WVHB? ﬂ}e. éuceﬁrmewr ein
the abﬁaﬁt}ﬁ@gdﬂa&@ ;faélﬁb Sofic8 9&%@@@@1&1 hﬁa&aw;e&%,pabe Iogeraefe tfoh%cawﬂﬁl ity
of recesses arm7. e apparatus of claim?2 erein the lunen includes a
pl ur al liqud 6bnrtbe essesitantch the planifaldi and of ri bs; wherein the pI ur aI [ ty of

d,.f th t b
P PR VLIRS S B A0 e s PR a0
r eC ess@erabid & Msdrb {'Héeh(ﬁﬁ’@@foﬁ{ He &su€ El@é Ry ereiiBe Qinferd B 4 Bﬂﬁi&nl\ﬂ&?ﬂ wes a

plurality of recesses and a plurality of ribs; wherein the plurality of
r ecessabsohert metpazlandd Hoil"fmn‘@ﬁhotarﬂ@ﬁt&i@@rbl@yt matetig). in the plurality of ribs;
wherein the absorbent material is disposed in at |least a portion of the

bl ural by of T eCeasgs: AR MISEEHDL I BohUTRR.J BE! HISH,A e BbhRksiheduced

pressure passag remal ns e absorben ated with
the | igaelivefy tuive hAeing iadanhen sthé deliveratubebpertbi: taamsmitusdmfedtplr@sm 20 theher ei n
the |l unpen includes a, pIurallty of .recesses
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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and wherein at |east one wall of each of the plurality of recesses has a
substantially sem circular cross-sectional shape in a |ateral cross
section. Wbavtwik012The apparatus of claim2, wherein thechwsemissbrdes a
plurality of recesses; wherein at |east one wall of each of the plurality
of recesses has a substantially sem circular cross-sectional shape; and
wher ei rClgiach of tIlrhe apbaraaik iof ylaih 2r~?hﬁﬁﬁeFe lmnaﬁﬁn}dhmﬁgﬁigafilitye@i%&sidsat g
extends al ong at | east a portion the |l ength of the ivery tube, aim
11. The afist BiURitne! Bhs; heren %ﬁ@?%ﬁwyméeqeﬁﬁ%ﬁwﬁﬁeara@é roF i ARENeE PY of

recesses; , Whes ﬁje{l)lllﬁtali%ﬁ?fbsp \)rﬁ?elréin Ae £RGIRS m{xtglgﬁlﬁg Hfsﬁ&vd]HXn ol of Bgesses

has a substantially s circul ar cross-sectiona ape; erein each of the
pl ural i t yplofaliteckEssesses. s an el ongat ed recess that extends along at |east a
portion of the length of the delivery tube; and wherein each of the

lural ity. of recesses extends algng, an. entjre l.e h of, t | ivery tube.
& apm CHinth " o3 FPrGHhs Of Path Ao iRiniBY himi SRS Do et Gt over <
an entir eaddugliuradity 60Gles; Ghefoethle PR Ality Of dddesks are kBparaied Foal bise Mottelk 8y M 2,
wherein the [umen includes a Elurallty of recesses, and wherein the

absor bent a phiHiealupktynf idsswheseintthe hsergnspatsaial is disphged inpblsattiagioiond.  The
appar at us of . §1u%1§¥%{re‘é@§%§!aﬂ?m%re'i#{ﬁ%'fuﬂlé‘cin%ﬁ;%és S‘cé}l&}éﬁ gt éll?r]:ess e €SSES,
wher ei n t%e apsor n material 1's an absorrben core 1 Spose n e | unen,

and wher epassddechatheasine ithes tHebsxpadtdsataral ihetabeo Magithe Giquid fadas ehebs i quid
fromthe tissue site. Caim1l5. The apparatus of claim?2, wherein the |unen
i ndPudes @SSBE &l ity of recesses, wherein the absorbent material is an
absorbent core disposed in the |lunmen, wherein the absorbent core is a

f1 exi bl@,infy! i ndrppcal QLPERIm 6 0% Rerefrl tAt MBndd: indl18es2PRAFBEMSF BEesSdsai M 2,
patdR o ferein e

wherein the lunmen in s a plurality of recesses, erei e absor bent

mat er i al @Bl wheraibsi idastrine ool leofdtiaslpofsthe plunalith of tagassas hasteesubstantallyl seest one

of the pl ur%b?iét?/ of recelrs es is a ragduced ressure delivery recess for

del i ver i nJTHE FETIREPBr BRUIER 1AleR TP he reduced pressure delivery
recess is adapted to inhibit liquid fromentering the reduced pressure

recess.Clénion 17.ThEhgpapRebatldin Of whérdinthe lunvdhah&ufest hSlualsoshesdssdsat er i al
i ncl udes at | east one of suger absorbent fiber, super absorbent

parfi cul awbereinty dgast ¢risevall elovticly pf Bambosltred rgdessee hisa sdstan@lly o0yt nat es.
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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Claim18. A nethod for storing liquid froma tissue site, the nethod
conprising: placing a delivery tube in fluid communication with a tissue
site, thewdebimspmzat ube having a |unen, the delivery tulperapes@bba7i o
transmt reduced pressure to the tissue site and to receive liquid fromthe
tissue site, the delivery tube including an absorbent material disposed in
t he | ugiaim Mher eiThe tpymratusrefclaias?2 avipoein itlenumieh indlindes alpdwelityrf remesses,i al and

a portion wthout .the absorhent erial; s | yi,ng a reduce ressure to
e unerSTE the e Ao Aesorpet i LRPesaddt it tiienit eSS diren.
and absor yA9ehitBrd &phds 4s'1BMBBRbeht ﬁyﬁbs%msqi@d nemitheighseribent material
such that the liquid fromthe tissue site is stored in the lunmen. Caim19.

The nmethod of claim 18, further conprising: applying a manifold to the
t i ssue (3aimel 5. whelb appirats afcleine2.deharsia the lupise ingudes gipdurebiymaineceates.on wi t h

| ssue (el 5. uherBF AP ¢ _ Paituiebiiirrsshon |
i th 1 he \rathin feHGREmRA S bARAE LR b RS it v RAERARE Ui g

del i very dbvdb®efit@orsis@rflexiblé,icglndridal Ssoebeht sSsele site, the method conpri sing:
formng a delivery tube having a |lunen, the delivery tube operable to

transmt reduced_pressure tQ the tissue site and. to receiye liquid fromthe
ti ssue Q3ipgto. py 0\7%6 PPRATEHS aﬁ@ménwh%apébq I&mentlwéu%ag&i%h‘ty "rfé‘f"i??‘ieél

oper abl e § 0. &8RS Sl ﬁ%{lLﬂélgTéhgl & AR IbdMent LGS l&?slp%gédq'n ﬁﬁé‘ﬁr&ﬂ%ﬂ&@& dt tE%rs]t

absorbent material i umen, erein the Funmen has a portion wth the
absor bentomeatf ¢hd @hraditydofarepassdsiio a reduttbprestuhedaiysgriserss foratebivéralg thel ai m 2 1.

The et hod ,of .cl ai m 20, erein the absorbent .material. i n, ahspr hent
Lot drited Prote AT thy e ST el Rk e inpdedte BnaBient
materi al jfighid h6ml iR Mol (ACtdddes] SeRbiegcas. | east a portion of an inner
surface of the lunmen with the absorbent material.

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

cellulose, and alginates.

15  Claim 18. A method for storing liquid from a tissue site, the method comprising:
placing a delivery tube in fluid communication with a tissue site, the 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, the delivery tube including an absorbent material disposed in the
lumen, wherein the lumen has a portion with the absorbent material and a portion without the
20  absorbent material;
supplying a reduced pressure to the lumen such that liquid from the tissue site is drawn into
the lumen; and
absorbing the liquid from the tissue site using the absorbent material such that the liquid from

the tissue site is stored in the lumen.

25  Claim 19. The method of claim 18, further comprising:
applying a manifold to the tissue site, wherein placing the delivery tube in fluid
communication with the tissue site includes placing the delivery tube in fluid communication

with the tissue site via the manifold.
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Claim 20. 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

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 21. The method of claim 20, wherein the absorbent material is an absorbent core.

Claim 22. The method of claim 20, 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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