TI TLE OF THE | NVENTI ON THERAPY DELI VERY SYSTEMS AND METHODS RELATED

APPLI CATI ON The present invention clains the benefit, under 35 USC 119(e),
of the fiwongiaf3312S. Provi si onal Patent Application sercaluscanioes4o

61/ 098, 030, entitled "Fluid Renoval System and Method," filed Septenber 18,
2008, and that application isq r i 0. by reference for all

pur poses. BACKGROUND The presg?ﬁlﬁr@gﬁw\aﬁﬁ(gg generally to nedi cal
treatment systens and, nore particularly, to therapy delivery systens and
met hods. In certain a : ' 0 n. uncommon cause of death.
Severe hypovol em a dugﬁmﬁﬁyﬁ*ﬁM@MWQ@ﬁ many of these
deat hs. Accordingly, resuscitation of hypovol em ¢ shock remains an

i nportant topic. |In addressi ngﬁE{ Qvol em ¢ shock, vigorous restoration of

i ntravascul ar vol ume renains t %.'i“. AVPLYATHEIN esuscitation. This task
typically requires efforts to control the henorrhage and to provide fluid

resuscitation.gﬁg roprjate care of a traum Egtient w th henorrhage
requires bal an g'egegbﬂvg}“@eﬂam/%bw%p@qer U Wiy, ofyhe fdingofBl-Sod
pressur e, PandbsiaianP ittt IAplidaiak 3Gl A bNBOIIRY KARE U Hchhovhi'sySiaf i U1 @
injury is ué%pﬁéntlyg%{e_at or the resus'cytaf_l.ve efforts are too late or

i nadequat e’et § Merterpier il 7088, 2nd thebappljeation & in¢repdvatadbigreia by ceferandeur e

i tsel f1o |ffor®all§ﬁ?ﬂo§é§§ is resuscitated to a degree, however, then

i nfl ammat ory damage nay begin to be the dom nant source of damage. In the

| atter case, the damage may lead to many difficulties and even death. Anong
the difficulties, intraabdom nal /08 i (I AH) and abdom nal
conpartnment syndronme (ACS) nay occur as a result of the trauna and al so may
occur in septic patients. Edema secondary to resuscitation and | eaky

vascul ature nma ; vol of the intraabdom nal contents to increase
t hereby i ncr eazlllercl‘grg%ﬁtelkg‘glgglgﬂelrllt{e}gscﬁ?n%{fi ytgﬁ?fgfﬁaﬁtéqattﬂ%fﬁm.an PFe

i nt r adbdomaniaklanly, éstherapy (¢1ABYy systeneariasethqier f usi on to critical organs may
be conprom sed;and .may result in nultiple organ dysfunction syndrome (MODS)
and deat h. Acoh'rr?rcﬁﬁalf'@%en%ﬁa%g’ Fymadp Hﬁtﬁgé‘?’ﬁﬁ“’%%caﬁé%fidﬁ‘i‘t@ OFCEY of MODS is
by moni t ohypuyolemizadiend hémérithgdlsaashjst BdorTh infa@P 6NthéBldthd. EX&b ity det ect
damage to _the i ding ACS or responding to its onset and in

kid .
ot her - si ¢ BRPTCBALS™ 7 F3ieaplop oSk Feins o oesriantiobion{h Adgss hypovoremic

shock, vigorous restoration of intravascular volume remains the primary task of resuscitation.

20 This task typically requires efforts to control the hemorrhage and to provide fluid
resuscitation. Appropriate care of a trauma patient with hemorrhage requires balancing good
electrolyte levels, maintaining systemic blood pressure, and minimizing leakage from the
microvasculature.

If the initial injury is sufficiently great or the resuscitative efforts are too late or

25 inadequate, the main contributor to damages is the hemodynamic failure itself. Ifa patient is
resuscitated to a degree, however, then inflammatory damage may begin to be the dominant
source of damage. In the latter case, the damage may lead to many difficulties and even death.

Among the difficulties, intraabdominal hypertension (IAH) and abdominal
compartment syndrome (ACS) may occur as a result of the trauma and also may occur in

30  septic patients. Edema secondary to resuscitation and leaky vasculature may cause the volume
of the intraabdominal contents to increase thereby increasing the pressure on all abdominal
contents. As the intraabdominal pressure (IAP) increases, perfusion to critical organs may be

compromised and may result in multiple organ dysfunction syndrome (MODS) and death. A
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| apar at omy-typically opening the fascia along a mdline. In both
resuscitation and steps taken to address intraabdom nal pressure, fluid
managenerwoizeioaspzyet ant. It woul d be desirable to have &CIyuste@ioaszdo net hod
to help with fluid management. It would be desirable to address fluid
renmovabl e JhQiBn ' i r..draw £1uids at. the
intersti ti{gl anBg@ﬁgp‘g@g}dP%%ﬁﬁ%%%ﬂsggegbgeﬁém, 1Slg MRBLITEes eaﬁ%'&f ?'}fbl eto
have feedidedd wea itreged (BEMpleatls toateteachdanmgere the kidneyist InwwoidindreCslesi rabl e to

readily i | e reduced- pressure. treatnent, of tissue within the
abdomi nalrmrcg:sg’\(/’ﬁ‘l@é, tof] ofizet ?%v‘8|°\%g SfREOso gL e et ‘%‘EI‘?‘@? EFMRESBE 11 Ui ds.
SUWARY Prlaiaratersy-wiypicaliy dpandtlg the Basdiasiong syedliges, devi ces, and nethods are
addressed by the ste .apparatus, and t hods of the illustrative
enmbodi ?rsgnt s dei%?‘?s%éedu% téan?ggﬂ&sot?]&qnﬁ%aq esg fikraphdopndqal gressyes, @Hﬁﬁ‘odi nent, a
fluid remowalgsyst Blimpertant. cEWBuId Be lbdiaBle kd RiVe @ sydtns el Hbth6d e wig | ent

i ncl udes %ﬂ%d nbound conduit for placement proxinmate to a tissue site on the
patient. PRESEREN ﬁﬂlﬁ'ﬁ'dﬁb‘? desifablefp @ddressifluid rempyablrsirora e abderainaly i al . The

fluid remeydty H1198 RifthbildrhW @lids BCths HestRial @35 PRI 18Vl El@hbMRTY juni T that
is fluidly coupled to the inbound conduit. The treatment-fluid delivery

unit is o peeddepigabletpigres fepdbagl orethieid ramaval. tAS therramie tisuit voulsrhgdesirablehe
fluid remy ?éadi%yﬁE]@Hvﬁﬂﬁbﬁé\%&ude@ﬁe’ﬁgﬁétr@(xﬂné?llt'B%ﬁ%ﬁﬂ@%‘a d&ﬂi‘hélu Ia?ﬁ:)pnent

proximate to the tissue site on the patient e out bound con 's forned
from a serffhighepyalygsitee rempedl ofpscitesrpd other Buidbound conduit is fluidly coupl ed
to the inbound conduit. The fluid renmoval system further includes a
treatment-fluid collector that is fluidly coupled to the outbound conduit
for receiving the treatment fluid aSUMMARY uited fluid fromthe tissue
site. Arecruited-fluid determ nation unit may be coupled to the
treatment-fluid collector. The recruited-fluid determnation unit is

oper ablse t o dePmbienmsevith malicareeanheritisysitang, @endes,taad nfetds 46 addradse€by the

According to another illustrati embodi ment, a system for providing

r educed- proseliy PR Wet&?‘{sr‘#ﬁ’e lysEsgve H&’P@W‘eB dascgla‘fq ReFjIn- af\6eorHne
renovi ng ftd onediffisuativerdh widitdd dhidfen@dvilis§HaR fStirdRovifENsld &omba fdsid dke bermoval
subsystemfog ren&\éi n .fgéqlfr‘ilngs fromthe water spaces and an open-cavity,

r educed- pP@GLHY 8¢ Foghp Wf@ua_ RirPlacgmertproxinggi xaiissheyts gndhe patient.
subsyst eniThe inbdesd @nlieRSRRY OV CfibeimeaRiEmalenidl. FiHdintiRi Mnblal seekss ed
pressuyre; a manifald for disposing near the treatnent device and operable

to di sOri BHter elidesatrostacnidivig Gleagqrher_liﬂhé it fiaidty cwepleé b thainbewndj cenduiember
for di spoginggetert-MAd Hél%@@ittib@pe%iét%&fiv%r ﬁ@itrﬂéi{t'ﬁuﬁi Bg iﬁ%@%rﬁuﬁo form

a pneumatic seal over the body cavity, a reduced-pressure very conduit;
he fluid removal system further includes an outbound conduit for placement proximate to the

tissue site on the patient. The outbound conduit is formed from a semi-permeable material,
and the outbound conduit is fluidly coupled to the inbound conduit. The fluid removal system
25 further includes a treatment-fluid collector that is fluidly coupled to the outbound conduit for
receiving the treatment fluid and a recruited fluid from the tissue site. A recruited-fluid
determination unit may be coupled to the treatment-fluid collector. The recruited-fluid
determination unit is operable to determine a volume of fluid recruited from the patient.
According to another illustrative embodiment, a system for providing reduced-pressure
30 treatment within a body cavity of a patient and for removing fluid from water spaces of a
tissue site includes a fluid removal subsystem for removing fluids from the water spaces and

an open-cavity, reduced-pressure subsystem. The open-cavity, reduced-pressure subsystem
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and a reduced-pressure interface for coupling to the sealing nenber and
operable to fluidly couple the reduced-pressure delivery conduit to the
mani f ol d.wOhe10fd3si7d r enoval subsystem may incl ude an i nipourus2a@oidezisa f or
pl acenent near to a tissue site on the patient and a treatnment-fluid

del i very I e d conduit. The t ment -f 1l uid
del i very &ﬁ%dl glﬂl‘g%%nﬁﬁ‘df% %jrdérﬁm;] ﬂlf'rea reﬂfwe Ipﬁes%}"?gl?a}?éoﬁ?%und
condui t . Tchﬂ)oﬁlhgmdlr terea@iensddy iy sheopekabid o elistribued rediesd pressad hohend condui t

for place toth tiss .e an the atle The ,i nbound conduit
and but bodra e BridePnebfig BT idhibaS e i € pifie She peies FRkgerm pa
out bound capesibietto foemfa pmeﬁlhafclc@@allblvadhé lsbdtyi&evnynbmnebdgﬁéyamuehvmec&nkiw .d
renoval sutl)_l?ystc@g% urther, i L%des &*treat ment-fluid collector flujidly

coupl ed t AL aﬁaredatﬁ %ﬁet orrgpplingda thgisRiing H@I&bﬁbﬁﬂ@ﬁ&amﬂ%ﬂwdl@md a

recruited douple thefreduted-prRssard deBidry Sofdduft $8'@e mhARoIfl! Thelnhig MNRal §BBEKRE €M may
further include a recruited-fluid determnation unit coupled to the

t r eat ment -Pneludean ipbquad conpyit feradacement ear|te)p tissye site o thapatisat andiat i s

oper abl e tiRafRheRNHdMRlvrY BhitBdR colilith t@ kSRl %&hdfurto 'Thé t}@atm@ﬁt i -
According to another illustrative enbodi nent, a hod manufacturing a

fluid renoighveryyaif isipppiable tidaliveriecatmaspBuidto the mbmmﬂgcoadwt anﬂmn wovsdi t
whi ch 5 fQheyRleRAGRRRA Er'cﬂﬁl@sr arf QutBhuhd St %drteD?a[cgﬂertt lﬂ?a}r 9@%&: g@%ub sid Qe

sem - perneabl’e material and providing a rvery Uhit for
fluidly coaptitnghe mbound comdyitand outboehdi condultreze forreed fmmtasémupeimwﬂe very unit

I s oper abl atbifhl dﬁ# u&ﬁ} ouhd ‘E&dli]ﬁ”tﬂm# u'cc(;lup e%t % 1r|1 nbo dufgng {Iuld\-/rﬁ_lhngaov t hod

of manuf acturin I'nc an ou oun con is for
pl acenment Subﬂystemd'ultﬂi'ﬁe 1rtchslsuetr&t1hmtd]mld daxﬂeqmé‘tt flvadiy codpleaito ﬂ&mutmendmbﬁle

mat eri al rovi din l.I ector for flui oupling to
t he out bounlﬁire ‘H%ﬁ‘f’ iy {fﬁgéﬁ%@qﬁecwfﬂd lggf"né%?%q”e s U5 gllt%éﬁ'{dé recei ve
t he trBat rrembval huhsylsteﬁlmmaﬁﬁfr&ﬁf tluaela fectuiteld- ﬂﬁﬂmet&ehﬁmaaimmntcoﬁpxéd B3e. The

i urt her i nclude providing a recruited-fluid

met hod of nmapufact.uri ma

det er mi nat RS Hide ﬁe%ﬁ%uﬁh? Frgruted-flnid dpieEmp AR SRETDl PEEEIHEE fni t . The
recrui t ed-volumebrdricrestuiied fr6 thelpatiedtS operabl e to determ ne a vol une of
fluid recruited frogmthe patient. According to another illustrative

embodi ment, a ACEHERE S anoghenlusiptive embodimenh amethed plemanufasturing p ik the step
of 1 pl aci ngmayhl bﬂ@?rpfﬁgluﬁ&riﬂéjétéps%?%nﬁl %éh 1tnb§L§1H%o§dutitew 'ah §srf€r [ﬁ?%ln%ﬂttn

fdeI&couplmg a treatnent-f very unit to t con Ult
The t réat rfeAtissugisiée erethp petiopt, (ﬁﬁmtsems-p@"p@aldbm@tetl@l a@iémqmimaa trr¢a@m¢rt§fﬂutdr eat ment

Site furt her Thar AL JGRpine 0 TROIRS aul STRY ot Rl OB Bk =517
on the patdperble ta d@wm?mun@t Hoiddaithe ishodndernduait nmecnﬂhhzd Qf ngmefatiorined from a
further includes forming an outbound conduit, which is for placement near to the tissue site on
the patient, from semi-permeable material and providing a treatment-fluid collector for fluidly
25 coupling to the outbound conduit. The treatment-fluid collector is operable to receive the
treatment fluid and a recruited fluid from the patient’s tissue. The method of manufacturing
may further include providing a recruited-fluid determination unit for coupling to the
treatment fluid collecting unit. The recruited-fluid determination unit is operable to determine
a volume of fluid recruited from the patient.
30 According to another illustrative embodiment, a method of removing fluid from a

tissue site includes the step of: placing an inbound conduit near to a tissue site on the patient

and fluidly coupling a treatment-fluid delivery unit to the inbound conduit. The treatment-
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sem - perneable material. The nethod of renoving fluid froma tissue site
further includes fluidly coupling the outbound conduit to the inbound
condui t; wWbuodlog3zweupl i ng a treatnmentfluid coll ector toPCHaSeWRloeLAE
conduit. The treatnent-fluid collector is for receiving the treatnent fluid

and a recr f] e nmethod.o n
fluid fromy é& ?&géﬁéﬁhgﬂg‘%@% ﬁél@%ieﬁ%%é’gﬁ g&“ 3 990 e, ‘P‘é"é‘P?‘rﬁ?ﬂd ?nﬁw )

Wi t hi n t hemethasaf memevidg fliid ﬁdmlansareysnel fiirther fﬂbledm;ﬂd&ﬁ@ aﬁfoulbemim/doﬁ@ulf dedi d from
at e I ncl t ed- erm nation

uni ItstS ch) t?\déh}%r 8a Sﬁ% | iR %gef eéhjtg)oélpd ggfﬁ&‘t F’é{g‘iﬁl?‘{uéﬂl C‘P‘}Lé:h‘ltﬁre Qf'@drﬁr’]%lfl on

unit is opsem&bérmeabtbe nleﬁeﬁalrrﬂhenﬁth‘w bfifemo0ing fluld fbri 8 6Esuk bidfufth@mMdiiRs pat i ent .
stens and pet hods of the present

The il lust A f th
nvent i'on WY FFBUTG: 2 RhisGen il i Becararen oG coupling s reeianipl os

fol | ow, T&hﬂmanaétoﬂd\ﬂibrﬁuﬂﬁﬁﬁd QJndhﬂﬂeTlﬂHtﬁé%ﬁﬁEnt-ﬂﬂM%Bﬂéc%} lmyrecacing% that
fluids fromtheb@Jasue wat er spaces may be renoved in a controlled manner.

Anot her ad(Pafie and gecianted Hwid figin the P%SW“? ohissyeh elhggrethord of yameaving fluid

sol uti ons fiom PHADEIR ﬂn@ﬁe‘%%ﬁ]dhﬂh?ﬂos%kld'tt@atﬁﬁwm w%ﬁlhﬁé’& a%én?ghldng the
el ectrol yte bal ance. Another advantage is that It may p reduce

i nt r aabdofe iy ik skhemeethadgyeragying fluid) femartigsue Sﬁamgelso mebudheouplidyant age i s
that ifp Mayerateddgwid &’termﬁ%ﬁ)ﬁﬁlgf% ¢ trdafiffent ‘ﬁgfdec%ll&ftorr Qﬁé Hehida {ﬂt.ltﬂ' d from

ti ssue. Anot her advanta may I nproved safet espec

hypoper f usiegrminajpstunitis enguabletta getemeiye deolomenf ﬂlhé resystbé fromrtbe paiemod readi |y
renpve ascites TH@ uQCPal?igé el{'x{)&iqunt TO% %@S%&J‘? %18%919 (r)nmthO% 8ftﬁg gerlb?lggl'tgﬁ)lel nﬁzyt he

advant age nmay be t Femcan re
paracolic Wd@@r@mbwh@’snrcawed adaytagsn@ ﬁewmthptbst foﬁgwEX"édhﬁioﬁBad@intzﬁgas ef bl e

advant age C features.. dvant ages of the jllustr tive
enbodi men'? he I%%aﬁglg‘geggﬁ%&g Egﬁ*@ﬁﬁaﬁﬁ%‘sﬁf? g}eéﬁw ertsﬂaé’eﬁ?l%"ﬁﬁ?oﬁ

det ai |1é6d Gtentmllle@trlamiert Aabthéraldl aitagBR Esﬁﬁﬁ%?ﬁlmo%eﬁk&mﬁw&ﬁs FIGURE 1
is asche %ﬁﬁ agr am .of athe%g\ delivery s stemaccordlagto one
illustr at| Wé’Fﬁ intr W@Bﬁl‘:‘i emoval witheltattertingthe glpdralytebalancs: portion
in cross S@&mtheﬂddvaﬁblgb\% 0@t @AY REIp rédubdimirhdlbi MaBiFRRGe TRNE) 2R reduddtREAPY
delivery Zlgstem FILGURE 2B is a schematic cross section of a detail of the

t her apy~ d&PTe%T Anolet afyrripeeds tharit max alley Eypmponfieringsofshesdemeanef resruited Suid
tS: ﬁtelnogl g];frg;ﬁll t;ilﬁtget '21%{&}@? advaARtaE O REPRYinfhRoved Sty B EF & OHGbob B ifsIHIRE 2A
200 Another advantage may be that the system and method readily remove ascites and other fluids
from the abdominal cavity. Another advantage may be that portions of a system can readily be
placed in the paracolic gutters. These are only some non-limiting examples of possible
advantages.
Other objects, features, and advantages of the illustrative embodiments will become

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



FIGURE 2D is a schematic cross section of a portion of the therapy delivery
system shown in FIGURE 2A; FIGQURE 3 is a schematic plan view of another

i1l ustratwoeomnssafinmrent of a therapy delivery systen FPGDRE26D9i0$42a0
schematic plan view of a detail of a portion of the therapy delivery system
of FIGURE 3; FIGURE 5 i ﬁcﬂ ' [ ] of a detail of a
portion of the therapy é%alﬁ ver@%@gmb%%%ﬁg@% 6 is a
schematic, perspective view of an illustrative enbodi nrent of a coupling

devi ce, which | in.,the, coupl ed sitiogn, and with a portion shown

wi th hi dden |ilﬁ§%‘§,ﬁl€@% 3cke w%ﬁz&f?@mf%%vaa%ﬁﬁvswmyg@m MQIRE 7 is a
schemat i c illpantiyeeatbodenent;ew of the coupling device of FI GURE 6, but now
shown i.n the u .posi tion; FIGURE 8A is a schematic, |ongitudinal
cross Section Ef“(‘@ﬁé nggﬁ%&F‘&?@&%@%@%ﬂﬁ%nﬁ@&s Bpptions syrisgenptiesr m ng a

por ti on ofilhgtrativel efbodinlentsr :aRRQH d¥BWry Hstedn;t her apy delivery system and
FIGURE 8B is a_schematic, |ateral cross section of the encapsul ated | eg

menber and neaFIPRSABdnesshemeic aross sepjion afn dstailfchsRirerapy dotiveyIsptem of
DESCRI PTI @i ORERWL USTRATI VE EMBODI MENTS I n the followi ng detailed
description of the illustrative enbodi nents, reference is nmade to the
acconpanyi ng dFE#/RE3Cinmschematin aosp sgctiomef apsirtionTdfdlsetherapyodilivenytsgstem e

descrifped ghdWwsHiFIGOREMA ﬂﬁ%ﬂiléngﬁﬂe%@?&e those skilled in the art to
[ and 1t er

practice the invention, i's un stood that other enbodi nents may be

utilized and t RKiURB&Ddwa schematist anosa sectioe ofaprirtia of tidd thetapy dadiveryapdersheni cal

changes mgHQFQTe itJhout departing fromthe spirit or scope of the
i nvention. To lg\r/ﬁglégkglezfqéi | not necessary to enable those skilled in the art

to practice thEl@ERDYisveschenaiepizni vievdofwbthenillusthtveaskydinént 0fa tepppm t
certain iggl?vreg%itgrrrlrknom to those skilled in the art. The foll ow ng
det ai |l ed descri B/fsl onh is, therefore, not to be taken in a limting sense,

and tHé scope BIGURE4 iid d seRérnaticipkm vaswOrH dBRIILST adbRiof OF iHe@skray délifyy t he
appended cl §i ns Im ng to FIGURE 1, an illustrative enbodi nrent of a
therapy d&YFRpLF 100 for use in a body cavity, such as an abdoni nal

cavity (see, eFGURE W d¢héReR] fbspdafielvRwit@ defflof a bsrtiBh %?ﬁ@?ﬁ%ﬁp I'n
addr essi n% fluid control related to resuscitation, aspects o & d
elivery system of FIGURE 3;

>

FIGURE 6 is a schematic, perspective view of an illustrative embodiment of a
20 coupling device, which is shown in the coupled position and with a portion shown with hidden
lines, for use with a therapy delivery system; |
FIGURE 7 is a schematic, perspective view of the coupling device of FIGURE 6, but
now shown in the uncoupled position;
FIGURE 8A is a schematic, longitudinal cross section of an encapsulated leg member
25  and nearby components forming a portion of an illustrative embodiment of a therapy delivery
system; and
FIGURE 8B is a schematic, lateral cross section of the encapsulated leg member and

nearby components of the system of FIGURE 8A.



dynam cs, body water spaces (or conpartnents), and menbranes are invol ved.
There are three body-water spaces: the intravascular volune (plasna
vol une), Wwbi2etv/i3s272he vol une within the body of vessel sPCTRS20000é4280i ti al
vol une, which is situated Wi thin but not restricted to a particular

(he Vol ureoccur PR ERCEHIEN QPG M RO roan ™" 2

i ntravascul ar, int erstl tial, intracellular, intercellul ar vol ume. Under

nor mal S|tuat| ter v t sethre aces have a fairly

regul ar rel ati 3n§$f° WZI aﬂ?de(%g?rg’t%f)ﬁppf\l}ﬁﬁ tvg e‘i“ﬁ?(g e‘?tF’rf%greP?f'e‘s made

i nt ravascul the aacoinpmingtdﬂﬁwhgﬁﬂhﬁci&lnl wFﬁf het@IfUTRest SmBEWHENtE afe defriBed inMes t he
|ular volupe is about 7 to 9 tinmes the

interstiti vol u e

intr avgscﬁﬂ ?‘%‘F@ﬁéo eq"—"gk tg@é néhepfétrtg(BF?"B?e th%‘“ﬁ?‘}t@&r*’é‘ﬁét igpedsrstapdve 4
liters of thaﬂ@th&\éﬁﬁ)@&ﬁh@ﬁtsfn{dylbd,utlllz"ed|ah& ﬁfaﬁlogﬁ:al'sﬂﬁ&ﬁﬁt et @nicdDblbERcal e 36
liters of intracellular fluid. The interstitial volume is in equilibrium

with the FRaMcal shangesipay ks made vithquileparting frem she spirijer scapref thoinversien. Bof f er s
i ncr eases a@fid 8Q4T RARERsdaly toRhAHAY Re %k Aled HhE TR 1o np-l;mlcé ﬂ\te%ﬁr%t)&l“egt] vol ume can

fluctuate widely, and the interstitial space can greatly expand. The
nenbr anes d¢setibgddisrojin therdesgrintiens mpy et sertaiminfirmation knowe t¢ thosdkilledvethent  of

fluid T
capt | 1ary i ASERE e RbFhbhR, RS SEREL R SRS LG e hET . |
i n vari ouscope githe illugtresive einbodimeits anedefivedionty bzybkre appstded abdinesses t he

Mpervi ous t o raraf s AGAGR) o il e ol o hiint BRI
oper at es &ir uschie adelly cavity fsacleastan ab;icﬁmhals;adty{seet e.gnedvitg opﬁinl@nﬁrid FICﬁ ansport

t Th t If th
Cod um por AL Rt i portET B B s mrein Mibason,

passi & diydansdspiodgfwase @paces (op Sinpaithents)) end@bhbrai@rsinbdlvedccur , | ncr easi ng
essure. \Wter wil] flow down the osnotic

th t |1 t
gr gd: gn{ o Snd u_h%,r{ ar ﬁggee: lg’&g'“faﬁ?r SRACPS: F}‘&I“‘%"P'iah\ffl““?ﬁ (rlasmgy ojigee adighdg e t he

removal  ofhefvbhi@Svithie BOE) STk RElsSthé ffer@frial Vouri® WAIANE Situdlel With Y Hut ﬁ(Fte nt
approaches to addresses fluid management within the patient, and t

t her apy dEiriglef (o apatiylar pogantikis thes in/batvesge oimet’ ;wélééheclnﬁ%oalﬂlerr\ioétt%s A few
i 1T ustrat yiRh @RI IESe B&&Hl@h@ﬂhﬁ Ol Chéﬁ%ﬁ%@ehé%ﬁér S?Ii b RafENDr anes
follow. If a balanced salt solution, suc R nger (iact ate solution, is
used 3¢ aintravaseulapinterstigiplg intrapedlutar, or dltﬁwﬂlahtr velume.gbindeynommal fitlationssthe| f  t wo
liters of wLfyi %1ih&3h 'EH%%I thr'elelég es W{Ok ﬁ?alhf] e%uﬁnr %ﬁlttlg“hﬁ} e ifeRRT ol t he
intravascul ar space, ter about equi I'rbrrumTs reac

is three times the intravascular volume; the intracellular volume is about 2.5 to 3 times the

interstitial volume; and the intracellular volume is about 7 to 9 times the intravascular volume.
For example, a person of 86 kilograms might have 4 liters of intravascular fluid; 12 liters of
25  interstitial volume; and 36 liters of intracellular fluid. The interstitial volume is in equilibrium
with the intravascular volume and acts like a large capacitor that buffers increases or decreases
in intravascular volume. The interstitial volume can fluctuate widely, and the interstitial space
can greatly expand.
The membranes between water spaces play an important role in the movement of
30  fluids. The intravascular and interstitial spaces are separated by the capillary endothelium,
which is a boundary layer that functions differently in various organs. The cell membrane,

which obviously addresses the movement between the intracellular volume and interstitial



The additional volune of the balanced salt solution is free to cross the
capillary endotheliumfreely and distributes along the Iines of the initial
fluid di swoi2buwdsser2zof 1:3. So 500 nL (i.e., 2000 ni/4) pemaisa@9ions2ihe
intravascul ar space, and 1500 nL (i.e., 2000 mL*3/4) goes on to the
interstit P #1Pa LAGunk PO RGR! pthFhatdipe@agsbecause
there is kglhrgghg?ﬁ%erJggﬁgmenﬁggbwl?ﬁgﬁ\ﬁat?on ? t he tir)eal?ment fluid is
changed t at thecall smdh(cedp djestolodiuinoigm thegells @%@hmmpﬁtaﬁswl% HItg the cellshdiie| eakage
out of the i nt ravascul ar c r Sni€liovd R¥AlMa beakage
in the bo&} ut pﬁgnetaglgg%&atglfclg[h[eg&ﬁsﬂgtotag&&? “ﬁ’ao ]P?toer s1 of t?n S

t reat ment fédsoind othgr rem‘ouslﬁdslv@thfnmm ofsbeibm 15@0nucthe(qellemay stbgecu 1 | | eak to
thelnterstltlal space na pace.
Agai n, 3t h&egeasigg fligin e@ﬂ%?‘i“8“¢g?‘8%ﬂ“§niw e(’:rrv‘(l)lislsr%1 0f’vhdé)w(;:ﬁlt1 05 %{oﬁ}f@&ﬁfé ?é‘h“z of
the intraqsghb lnuy fad sRRUGlapsWkIHE. tﬂh&rrﬂayn&ce’mtamhemmakﬁfﬂudsurre to the

intracel | ul ar ace. |f thetreat nt f is anh rt sal such as
7.5 %saline s ?hafﬁ‘}teﬂét“‘é(?ﬁﬁ’ie ngs ?IL} ‘ggjf’rie WPB%Q? eﬁ? dﬁ‘f T F Hl%

i ntracel | WaheehRACRithh ke faBert @Al teaRera dpSUd‘ehv@y bysent mwkésladvaﬂtagmbfuhéserray be
7.5% (wei ght/vol unme) of sodi um chl or|

exerts about e| g} ?122[1?
nor mal os @b@rﬁ‘éefﬁﬂé%s%lfeé" Bpstative seEples that showcihe Fl?ra&F‘Fﬂ‘s'b‘i?lol &R %“e? r om t hem
very g w.The pulling of the water is fromthe i ntracel | ul ar space and

not fromt e |nterst|t|al space because the capillary endot helial barrier

is freely per mifadtatanges sglaolutiony puch g Ringas laefaic sphveen. syysadas adgeafpent 550 g of
such a hy n kUit ReauhBitRYRSRithad $pace,

it recrui E}g{(&%ofﬁué &ﬁﬁ]%ﬁ@gﬁl?ﬁt% den%lw'rsltfrfgvzgqteu{gar 1 ace. So the total

vol une t hatystaloid; stadtﬂdduoérst lntsavawlatsr(a%@ﬁ@@b@m@é@ ala epriepmdibpium izgathedm t he
intracell Th I MEELhdbeT

i ntravascu hgﬁdigg%az)’(gﬁ egﬁ%lglbnlf]%c\régkaﬁgu%g%a%% t%gﬂé(&) In ﬁﬁﬁt he rzla%r?o of
the stertifrglywmb diﬁ&ﬂaute?lal@ag theﬂmbs’mfthmmttlahﬂuld distribetiomefi1e3.45¢ $G0ank (ie.,

i ntravasc i ters rsti a t hen of
the two | :I‘JIO@{) E‘[%‘ﬁ TeBRES m\} aﬁ\d%aéapdc? n@r av; g@hs'i pg@eé&\ﬂ%gf‘do recei ve
appr oxi mattgé tdstivial dph@lf 9] helle i€ng méﬂdndehﬁﬂo)tﬁe lﬁiracellﬁlaﬁsphce bEbmise thewrisnd t i al

space woul d recel(\{ #thers i.e., (12L/16L)*2L = 1.5 L. Great care nust
be taken, BREGSRdieH;ip HisSWaoni ¢ treatment fluids since they can cause

hypernatrem a ange BOgfmbm! PR ichhzeBtol be aGbNEIA solitidy €85 Stowutbumia it salmcf,‘s The
| ar gest vol une adm ni stered safely under normal condi tlhons l%( aroﬁg 250
fi 9 ple

mL. St3Q 1, themleakagppitoh e uilfﬁ'f\ya&sélahmaﬁléﬂn PrePQUHoR fodhg Re albpryin lpgkags in

hel pf ul | "bdig BPMiEd ﬂat3rs$e&lﬂktu I/x@rsua,nm@t@rss;f&m abathbiiiflicas infidell, be
descri bed nt I nui ng torefer to GURE 1, the thera%y del i verly Xstem 100
hel ps to rapproxénately 500 mL (i.e., 25%) will leak to the interstitial space and’ 1500 mL will'rem

in the intravascular space. Again, there is not an osmotic gradient across the cytosolic

membrane of the intracellular space and so there is no movement of volume to the intracellular
25  space.

If the treatment fluid is a hypertonic saline, such as 7.5 % saline solution, a
considerable retraction of fluid from the intracellular space will be realized. Such a treatment
fluid, which may be 7.5% (weight/volume) of sodium chloride, exerts about eight times the
normal osmotic pressure of the body on the cells and pulls waters from them very quickly.

30  The pulling of the water is from the intracellular space and not from the interstitial space
because the capillary endothelial barrier is freely permeable to small ions such as sodium

chloride. So if, 250 mL of such a hypertonic treatment fluid is infused into the intravascular
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interstitial and intracellular fluid froma tissue site 102, which may
include an area within a body cavity. The therapy delivery system 100 w ||
first be we=erwdisszi2i n general ternms. A treatnent-fluid @€rivsesop/oudrua 104 i s
fluidly coupled to, i.e., in quid conmuni cation with, an inbound condui t

106. The & \ nit deliv tre t.fluid,
which is aggr{%agltg* wﬁgsl ed 0 th% I}%Iéac?]lﬁ‘gabﬁ?%e %h%u ’L’Fﬁaé 5 nbound
condui t 1@Btribgtefl limwel Ly(260 uq:)dtdaldd aml Bn50 q)ulﬁddmdthe (brndauetltulal@ﬁace)'l'méle itéthlound
conduit 106, and 108 be ¢ dj rectl with a conduyi
interface 6'%16 15\,&% ﬁ‘ﬁ?ﬂgﬁtﬁ%eé’%ﬁm%g %‘?ﬁr PVCB?H‘{ tﬁ’F Bﬁetréﬂ? ﬂ’&?ﬁﬁff’?@mﬂ%&‘eFl ui d
pul | ed, oratioet theistagithg violuaest ﬂl“Busi, fﬂtl&rlﬁitlhl\?o&lme%%ré PlifeRGfirdvdbcalar,IRak&s Of
tissue_at .the %354126 ite 10 F‘UPfEfL]e conduits 106, 112. 108 through

their Semnigd] s 1atrac &P IErs pEoralvelume pdded. Bat ers t he

condui ts ifd@vasddlad spadedvokiBredavh ap@&xﬁ%ﬁé@'OGQQerb N.eS @mm;)k on =494 h. ThGURES
2A-D, a reduced-pressure, open-cavity subs stem miéJ e used to renove this

addi t i onal‘nt‘?rﬁtﬂlahsf’&?ﬁjw%fﬂél“ESP‘N%# lﬂtﬂﬁ(ﬁ (]é’-]-é O6L) 24T i Greas cprigteisthe tial  and
intracel | wiak, hbiveved Vgl @edtié fAuhQMAL-S LiNG GANdHiche %Q%ma%ﬁﬁma #d 108 is
repr esent ed b arrows 1 The out bound condui't 108 is coupled to a
t r eat ment PPSSIFBCEICs dgiven in qupessTyeeuantisigs. Bhetlargest volumn ddministared sael¥ | ui d ar e

col | eqpedj I t y system
100" 1 mor g bl SRRIRDI by sl 8D s donch i UOREARY ElGheciRY
t hr ough t hed e pdegiple halp®] lnrelaQVlnamtraWHubhalrdametsetlfdrﬂyudrmamﬂ be déscribrde t o
carry out that C £ tre d dellvery
unit 104 that %%I}seﬂg@%?ﬂrefe?% ﬁéﬁﬁ{ﬁ %)RHengBem ‘?ega?rPFeS em%h 8Ir€fné%teor 114

t hat pul | sit¢rst@ial dndiiokracellula fhricfem raltmmd sgasozr, waich magtimdudelaa afdawithinldhe

treatment 3 fluid. c tor tran ucers for
measuri ng Iz)i& pcé%'tty l}e‘%}[?%%})yt‘féﬁr ‘ﬁéﬁg%F gﬁﬁcﬁ&fdg‘ﬂ gFrI'eﬁ‘i‘ H& fivered
thergtlﬁ) Eleaftrnen;ef}‘)qﬁi df;llvéﬂy&lniékﬂ[)gmﬂtmﬂy f:(h@l&iﬁ%&kﬂﬁﬂﬁlmiﬂ b&hlﬁuﬂﬂdloﬁﬁlﬁmyaﬁ Sd L luid
may be realize nsducer i C rodu t sigpal, .and the
wei ght si §ikg¥" e el o8 ﬂwt?’ degw%y waf%&ﬂgerm cgont TSGRt | on
unit 118, dydatisdd elfe@hdre hﬁto&héﬁhmn&écn(ﬂth% ThANBSAE 86:RiIuY 196 s ABAFUTr €
tenperature, pH or other attributes of the fluids and produce

cor r espon&f4Rldie amewbrusd candyitdP8. Theiabund sensyisd P6 §1?Cb?ﬂﬁll’%ln%98 Hay bl i ver ed
by a secopglipfeatantitibr I :c®ndidOinteMad 1110SRiPRMNELEQNY lﬁljafl aryl N€

treat nent control ler 122 may send and recei ve signal s t g’% romthe

t r eat #@nt c9nduitslldel i very unit 104 by way of third coupli ng device 124. The
signals may beps ll&plz) r , egi nni ng
wei ght of the tr ei’q r%é%l?tgdj?rso ﬁ?hgwk&&gﬁ{%d' tpacflﬁﬁg Acﬁt(’fggosﬁ% Eﬁﬁ’ 122
and t he ng;sghsltedfOZteh‘@rs the conduits 106, 112 108 through their semi-permeable walls. More

fluid may be recruited than enters the conduits 106, 112, and 108 and, as explained in

connection with FIGURES 2A-D, a reduced-pressure, open-cavity subsystem may be used to

25  remove this additional fluid and any other fluids, e.g., ascites. The interstitial and intracellular
fluid being pulled toward the conduits 106, 112, and 108 is represented by arrows 109. The
outbound conduit 108 is fluidly coupled to a treatment-fluid collector 114. The treatment fluid
and recruited fluid are collected in the treatment-fluid collector 114. The therapy delivery
system 100 includes fluid-movement device 115 for moving the treatment fluid through the

30  conduits 106, 108, 112, which can be any means suitable to carry out that function, such as a
pump in the treatment-fluid delivery unit 104 that pushes the fluid, a pump in treatment-fluid
collector 114 that pulls the fluid, or a pressurized gas that pushes the fluid.
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treatnment fluid and recruited fluid are sent to the treatnent controller
122 fromthe transducers in the treatnment fluid collector 114, the weight
of the rexyountoad3fRui d can be readily determ ned. NoreoP€Em/USRG099aed on

programed protocols, a greater or lesser recruitnent rate is desired, a

control signal > | i devi 124.t0 the
treatnent-fl ui Fg{%gﬁaﬁl\?eél? 9 uitl(}r? ?t{ec&%i I%Biagg'tcﬁ‘ﬁg %Ahg'q??rg\%va]?sg TP PRE " MR at nent
f1uid intespetteof thotreatient Gluitlankd rddiited it detivered theetd. JFobyxanipde, tireardghtiofr i n
i gnal o, His et gE Chried B B b Bl R bt R EogERR N nea. - and
t he transdeigbtsigml, bixetht weighnsigial torintnicadd Bofirstcodgdithgaficahfiel d thaat ment

det er P nab PR R R TS, P b B GEP A e et M MBS not
require npatatuex @HYSH othdriattriBlies ditRANIE nd pRIALED k8 Epoding RSINRY Sighdls OWN
display o e cqupled by a fourth coupling, device 12% to the

ma . .
comuni caﬁ P%‘HX% cgr spgrgls maybedsHuried &y asseondicopplingslgvieq H204p@ tsptment
seni - per MegloBer D TAOReaiRER thitfoller P2 rERNEM 4Rl rd Qv sihSls t&4Hd flohdthean be

made fromany material that Ber mts osnosis and is bioconpatible. One
exanpl e i deamenifluid dpdiveryaisit P byrexef third equpling deviggd2bphi 1 i ¢, bi oconpati bl e,
hypoaliher geni cthelidnaR! r i : j,abl es
related to the rratgeri g%yg?%seﬁefgﬁgdmgﬁ ét%gda%gg%lsefé)g?{agﬂﬁé’ﬁg@bﬁgﬁgﬂgsel ect ed
to hel p abmightaf therfecatieant fluid is suppliedrte the\ehtmenteontralidr 482 el thewkighieofior e si ze

and eff eC{r%aﬁ?rﬂ'fﬁf@a{n rrecrl.;lljgﬂ fﬁﬂpd.al‘.g Eéﬂ.{}%etﬁg 07 [{lg’ltt %5'5n%roﬂ‘f-:r ];2 t Oth{ %@Er%%aﬁceisllgaj

will al SO uence fl ul I enov ace area o € con S
108, and inithe tréntinerit fluidrcotienterald, the whight of sheereahitahtuid can beeeailp detofmifddui ds.

The conduj 6 08, and 112 be bundled for introduction into the

per i toneaMoz%)\l/’?rt gbésne TRER" %%ﬁ#}%gtg‘&oﬁs’?ﬁéeah% Auigrsesre i}mﬁ‘iz{ rafe s desired & system
of conflui tentabsignal Mk EhiREenibythe iy doeplingsiecical Bido et theainent-fluid delivery unit
reduced- p sur e, open-cavity treatnent .subsystem wil.l be | ai ned in
connect i 01&6\?#%%&5%6 §f§t£\9§%.e “?%@eﬁ%ﬁ‘ilnf%%iﬁoﬁoﬂﬁét 8ul Ta single,
integral diedtyby theHagsdubdGhl tearmenidlid colleéoNd 0P Yy RRUREEANCHAIbIIEAB2 My be
connect ed di re.ctl%?}ﬁr connected by the tributary conduits 112, which may be

a web of BYPEFSFBE sighaih dhewaeht epwlue of thaprsruited Buid apay bedptgumined. sadthe oy m an

ar r angenefthnsHitk ini the REFhQFIMRI doNeddBNM 4 LEHREChtheliCoftrGRR 152 MhYddefthhhe human
body. The tributary conduits 112 hel p adjust the surface area exposed to

t he” t P&suBay pe eonsigored g “rehiited-8uid dgisgminatipnuniii”dAs used Wapughoutthis doqument site
cause 1 ove s A Rl S e Rl ool 2 AR e oud "2t Ton of
t he treat fisplay ¢1mayche doupled by i éougth soipding devaged] 26 tethe comuhufiicaionruaitd 18. '
The conduits 106, 108, and 112 are of a semi-permeable membrane material. The
conduits 106, 108, and 112 can be made from any material that permits osmosis and is
25  biocompatible. One example is a cellulose acetate material that is hydrophilic, biocompatible,
hypoallergenic, pliable, and readily bondable. Furthermore, variables related to the material of
the conduits 106, 108, and 112 may be selected to help achieve the desired fluid removal; the
variables include pore size and effective diameter. The operating temperature of the treatment
fluid will also influence fluid removal. The surface area of the conduits 106, 108, and 112 that
30 isin contact with tissue allows for removal of fluids. The conduits 106, 108, and 112 may be

bundled for introduction into the peritoneal cavity and then unbundled. The conduits may be a

separate system of conduits as in FIGURE 1 or may be associated with a reduced-pressure,
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The inbound conduit 106 is fluidly coupled to the treatnent-fluid delivery
unit 104 (a bus nmay be used in sone ot her enbodi nents). The out bound
conduit 1O 208/M3B212dly coupled to the treatnent fluid celCrastaw/oid4o (al so a
bus may be used in sone other enbodi nents). The conduits 106 and 108 may be
coupled to_the treatnent-f!| ui | ver | 4 L d
col |l ector Oliﬁfa?/%)ég%actp?n\?3?‘§/Sy%§/'9§%§hin%neﬁé]ra H’% E)nrcjog&%ﬁp&fjg?tﬁ ? f}%ﬁggﬁ %{\I 2rl?g may be
acconpl i siraecdiduiepidsyand i 0&econld bexd siggla deegral comduiti ng, an i nterference

connection, heat sealin el.ect r pcaut er e i: e term
"coupl ed" incl ﬁlﬁee‘gg%ﬂ ﬁgfﬁlf& 1@% 3“‘@0@%063? éa(?nélu‘gg?serg yﬁ%ﬁp%%c?{cﬁ%%gﬂ%ﬁ ect
coupl i ng. cdiiRctb®byhé GibuRre Eondaits Dl 2ewhiohpag bes weof onallkencanesiopoersits t hat
are continuous with on,eSe@n(%t her by virtue af each of the gso%&g%nts bei ng
f or medf r ghf HERERGREdRISAId S Torm spAr@pgcrpent RAIY anaiqeaus I8 AW (FERT 2 may

i ncl ude chgdi&din ths HeharPSody] ThetrbAR GaduiBan2 helpadjngnhosiface drewexpbsed or

el ectrical coupli nig€i Fluid coupling means that fluid.s OiznTcamq.lni cation
bet ween t Hethgassug skt K13 tp ashieve gdesird fuidgamovaraithe Fssue Sitsh02¢ TP Phe r oduced

by the tregipem qekirdd Hat GG NG ¥n S dtic EMienfoQaise PoWN dhe assdied bred Odh beay be
any of nunerous fluids or gases. The treatnment fluid ma 'r?fpl?g%%hl' id that

recruits fdetgimeingd ased onethe egngensrationpf the regmert i 1-6-st8g gradie Ul e 102
and i rioparﬂto'kvcru,!ear fromthe intracellular space. This would usually occur by
using a hyperosnotic fluid. The treatnment fluid may be for exanple, a
hypert oni ¢ sol hé¢ mhowid coydpitodédpileidiysoeneddtp theytregtrapn(-flgiddeliyery Bwnglo‘* (a

enbodi menty, . 2,7 podlels LM eS| fﬁggaim%%tls))? G4k U%&Mdc&'bh&iﬁt ®8lidihigR BEleds used
as ref er enceB2eRF e her ﬁyperos tic solutions may be uséd, such as a
sodi um chlth fredemenn duidexteczor 104 (also,a Hvlk aray Be uged)in samaathesgmbpdimertshrigci a Fi ne

Chem cal s, Pisc noJ. 1N deiponized, sStegp . | trative
exanpl es cff’n‘i“r‘utéil{);%@%/% ma’yfbrzﬁ%p?ffcﬁtg it fae,a@f&ﬁ'g%"dﬁé{\?e ﬂﬁgg 1,0%%38 reél(titnlreg{z
?(il g'ltv: ﬁgéﬂuﬁ% %;Ju%cetol: h)arreggafvalyﬁﬁ any anighe; fbymn’ngkenthe bﬁlliﬁhiy_gmheoti csol u'& i (Z)nl\/p

: : o Dextran- , _a hyperosnoti.c sodium chloride. : :
or a hyperdeRigrlishediy,eppxy ng"By §5¥lglagf‘5'§, "@“S}ngr Fa! t‘?rge]éﬁ"ﬁ%ﬁ?m? ‘ﬁﬁ’lﬁ elr# gg?gltqh ggl so be
a dried gageckBiutery eR22S@Med HerdiklehComslttolipled OidcludddGouplihg viakssepdrate gbjsctpasses
t hrough the inbound condujt 106, fluid from neighbori tissue diffuses
thr ough  t Hed atsiger Sreebeualies. Sk PR Ied also RIS W YALoTg forgheser

treat ment gLt ontfRud@fih bite HAREPy ARte 6f dabtrbfBe EdpBakitsTbeley fohreddforh i al
pressure gradi ent between the surfiace of the conduits 104, 1 112, where

. - I3 9 - O 6 ]
the sudd acthe samesiog iofmetsrialardlse; Hig rmoiRPYRIEdS MhayaifF e ?hre@é%ai‘réh‘g‘ FMAYH, while
at the s a@eﬁq'ﬁc%dﬁh,%é@h&ﬁiw, &k, lopé’lgctlti@al EABIRAT FRIY couplnfy MEAL tHabBEdean be
addressed Dy using a gas warner at the treatnment-fluid delivery unit 104.
Agai n, nunrcomsunication between the designated parts or locations.
The treatment fluid introduced by the treatment-fluid delivery unit 104 into inbound
conduit 106 may be any of numerous fluids or gases. The treatment fluid may be any fluid
25  that recruits fluid from the adjacent or neighboring tissue at tissue site 102 and in particular
from the intracellular space. This would usually occur by using a hyperosmotic fluid. The
treatment fluid may be for example, a hypertonic solution of hygroscopic material or a dry gas.
In one embodiment, a 7.5% (weight/volume) of sodium chloride solution may be used as
referenced earlier. Other hyperosmotic solutions may be used, such as a sodium chloride and
30  dextran (e.g., Macrodex® solution from Pharmacia Fine Chemicals, Piscataway, NJ, in

deionized, sterile water). Other illustrative examples of the treatment fluid include CaCl2,

KCl, NaCl, or Dextran solutions. Still other examples include hyperosmotic/hyperoncotic
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gases m ght be used, e.g., CO2, nitrogen, air, etc. The flow rate of the
treatnent fluid may be controlled by the fluid-novenent device 115. The
fl ow rat ewoay10as3mdj usted to account for the | ength of e®cmdiseers/0iQéy 108,
112 actually deployed in the body cavity near tissue site 102, the

t enperatu rad i LN t r.b.he rate a i fluid
rompvar i st 1261 QRS & RS0y PAER o] schitf -t it &
col | ect edhgierdnhetic Deatan@dsolbifion @o.col | ect or 114 and anal yzed to deternine

t he amount of .additjonal .fluid, ,or recruited fluid,.s lie ro he
patient's bodyﬁlel ﬁea%theg?hmgaglﬂéﬁpfbeaﬁgf Sgl’a%@éﬁaﬁseﬁﬁg"ﬁgg(ﬁ‘d’f“gs {%t i ne the
wei ght of 1 }m@me bipaskes ihuiughwfeiiﬁlgsbu'ﬂac@?mﬁo&mutmc;dﬂﬁeig\lﬁo@h% tighe t he i Rbound
t r eat ngnt uid to.c ut e, ight of the recruite uid, i,.e., the

di ffe?gncgl.f%“ﬁ%é 8?‘3}*@?8‘??88“}1&6%%%6&‘{9%@% iglodhe tﬁ%’}“ng #3s of the trermenblydoyi der on
communi caTh®gasigdHoschleld siflbeeddb taRinfRce PRdal PpPesbliv® Sradiest BeBlde tHRYsuffhR of
treatnent contyoller to automatically nake adjustnents as tprevi ously

122
suggest edheparduits 0k, 400,111 & wheee the sustaceris saturated; anddheifloveag sirqapefitteaiment

charact er figdi WRileA the8mb 8RE nifinfizih ERAPRS 0 RARLBH. TrREndaE RS ORE control |er
122 to automatically adjust the inbound treatnent fluid in ternms of flow

rate, tenpidressadty using aganwarmes af the freasmens-fluishdelivery unis [ edotgain, ametoys d

recr uih edgaskd midiEbd bt et f hikoSed Sirdtdas, the gas can be passed through a
condenserg%so lglegﬁove St h’e?’l ucl)zél f{llgge due%%%c?fi cation and possible recycle of

the gas as t helherfloat raternf tlid treatinent fleid neyype cerdrodiad byrty flujsk moveatent/ddyier et ur ned
by return i ) I (Al ousi ng unit
135, “uhi chf S arnarat mal 18 s SR (R0 PR R erlh ceeend B 06 388 a2 LT et ment
f1 ui d andacteatlydepleyedfih thedody chvitg near disdue ite 102ethe temperdtire iofithd epératingy uni t

104. The 2at t ntroller may recei.v nunber . af different input
st gnal ot POEMB o wien Tl FRAL BB, ToMimactiafe el B ne
seconds coupdtinerg fldiMis callet2 af the fredthentiffubdonedidr flldtahd a6 deterthind thelhe
treatment _contrpoll.er . sshowmn w.th an input device 130 |f the signal
del i ver eda"f‘%mﬁtt ﬂg?ijlfht’d’ﬁéi%ﬁ‘é‘!’ féffc‘i“éte%'t“geﬁ“?@é?a&%tﬂﬁpﬁleaf ihodg M efem  an

anal 0g- t Oeriib@imhélt, LMPRLERE is Ll tTBMerAfind thE Wefbalof HOGUBIuEAALR WiRGEkVed in
t he i nput device éSO may be then delivered to a buffer nenory and_ either

suppl i ed FYNRArGE qigfit of B inbeyndteeatment Hpid dp pesenuts the wiejshbpidhe reerujied

M Cr opr oC A0, kikbdiffblendBYThP QiflRks RMMR diPlSEERT thehEAMLEE BRvRIer bi1e | Nput
data to al | ow di fferent determ nations. The m croprocessor 136 is operable

to cafPy eryemenicatiapenit bi8.different deterninations and may have a number of
UL P <, SO VS bR RSO I Dkt L,
to the make adjustments as previously suggested. The removed fluid’s (treatment fluid and recruited
fluid) characteristics can be used in a feedback loop by the treatment controller 122 to
automatically adjust the inbound treatment fluid in terms of flow rate, temperature, or other
25 variables to control the amount of fluid recruited. If the treatment fluid is a gas, the gas can be
passed through a condenser to remove the fluid for quantification and possible recycle of the
gas as the treatment fluid. The recycled gas may optionally be returned by return conduit 127.
The treatment controller 122 includes a housing unit 128, which contains various
components for analyzing data on the treatment fluid and recruited fluid and controlling
30  treatment-fluid delivery unit 104. The treatment controller 122 may receive a number of

different input signals from input means, such as transducer signals delivered by the second

coupling device 120 from the treatment fluid collector 114. The treatment controller 122 is

11



treatment-fluid delivery unit 104 and on to the fluid-novenent device 115
to control the flowrate therein. As another exanple, the treatnent

cont rol | ewOo2B/a38372n0Ni tor the tenperature of the fl ui drdelise@omds2uhr ough
t he out bound conduit 108 and determine that nore or | ess heat is needed,

and a te t\Hﬁ'P nC19 rdQ\Llce'S nq‘i’thgag%l dgﬁleﬁéﬂﬁ mgl\ft &eo% ig}ngfazlgltefl&}p G ol l er

122 via t h|r pl'1ng V|ce to t At RNt I'very unit
104 t hat d’a}tlzp‘mfolrmdm aaaahgadz-dtggalenloevmmtlﬁonayteanclur@dt ﬂ"be $lgman¢mvedflm uid. The

t r eat ment rh2422 S .S ustrative errbo nt utilizing
ot opr SETRREBLAGN 30 v iof ot el 18R Belptra el AT SERRRITINR  omches
m ght be wmemdry unit ompesnadndm,r diré’[ﬁlytdéb&i‘dﬁl&ﬁhiﬁlérdpldcdiﬁirl13&I’Ltmt@lb'e dddirdbidel i ver s

and causes the tre r?gtﬂ g to f‘ &hrou h the.conduits 106, 108, and
112, and °okef’l?1%ret°f’ e‘P‘P‘l’i e ipliogdi ?re‘itij termQatiqls: t reat nent flui d noves

t hr Ough t he combuhicfopiddBssorliBd,is dpkrabletd cASYIBt iaGuinBEIf AFeLern® Btbtnfindtidhyveen t he
treatmentalld uid and th ?ré)gl ghboring tissue of the tjssue site 102. In order

to seek edifimPphaveany ougutR s Ap QUiPPiARVICE 438 mARdeliveene of mofetRYsi de of

t he COﬂdUbfgﬁals%@he tilaﬁ)@cou]aiaﬁg Hé\/]&ﬂZ@ffBPéxtanﬁ)& @%&Vﬁgﬂéﬂ%a?ﬁ%el%ﬂﬁ%éa“ on
of saline In the tissue as in the treatment fluid. Because of the

di f f er encéeqtpertdluiddeliyerywait 404 méi qryte sherfivid-mpygment devicet 148 ta equirgl thaflowe
tissugoof rfdi@elAdWs ah@t“@rvéf(ﬁmpl@Othpfr@aﬁﬁlbrﬁ%l)nmp@ hdy ﬁ&ﬁto? ﬁJe'té?ﬁ’perature of

concentration in the tissue results. The tissue of “the body w del 1 ver

fluid frothetflyid detivered trough ghe cuphoged eonduit H8 dnddetermine that mersape éesse hﬁnmsd and
into the ﬁ ng Iaﬁ(f a gqueramg COH%?SI%HEPI%I%] gé %n%jtthe antrﬂgr%tlc&%;oqﬂr ﬁ%&ﬁl &lge

|ntracellu ar ‘space r oxi ma 1o re ve to
i nterstit thidd coppling dewhea 1254 to te tteatarwtmﬁmtl déliverydurtitr ¢ ethag ntal;a ireligh athbaingondui t s

106, 108, t d ent. b the tissue and the
condui ts. el%&'grtlt f5'£h%5| tﬁ ?%ar?] %Plffr: Zﬁ'?? ‘étg’ °° té?l%?ﬁi% V‘é‘b‘ﬁé’@%t rations,
but béfauiimstrdiee embanmvmluyihhag geﬁcmmb&@sdr,eﬁn ivfis tb Ibe uhdepaadothdt nianyothec annot

| eak into_the iss.uE interstitial and intracellular spaces) to restore
bal ance, (RPECASHE TSN b%d‘rs ules, e.g., water, nove into the conduits 1086,

108, 112 and tiaeipéradiérg ltHéltieﬁtme]ihﬂuM/@EWer)g&iﬁtSIfOﬂ(ﬂmﬁéﬂﬁaﬂdf&bﬁs@@thle krehtmentspace and
interstitial gﬁace into the conduits 106, 10 and their vicinity.

vat er t hafluiddo Aigy tigughdhe ¢onduitsyipos HiS, %@nhuﬁélﬂﬁ%%ﬁrsatwam@%?o legfer Hdndui t s

106, 108, Ali tERimcRENGA M 096 Bbuathe LEARUE Tod, 108233 aRloSmBc kAR ocBRANS -
This latter comrents | eads to tRe next enbodi mént that includes an

open- é8vi P§Fvesndhe Eeadment dvid and thansighbering tisprerofithel tysuersitprd 0% earder to e erri ng
to FI GURE (ﬁfﬂl@ﬁm Wﬁt& bdeksSto Rt #6m BIERRMIeTE e iidedf %%9@1@996 f1@8, by d

renmoval and reduced-pressure treatnment is present e system 200 renoves
f1 ui ds fr emeffareto achieve the same concentration of saline in the tissue as in the treatment fluid.

Because of the difference in volume between the treatment fluid and the fluid in the tissue of

the body, however, no practical change in the saline concentration in the tissue results. The
25  tissue of the body will deliver fluid from the intracellular space and the interstitial space

toward and into the conduits 106, 108, 112. The fluid will be delivered from the intracellular

space at approximately a 3:1 ratio relative to the interstitial space.

While the treatment fluid travels through the conduits 106, 108, 112, there is a

concentration gradient between the tissue and the conduits. In this situation, nature tries to
30  balance the concentrations, but because the relatively larger molecules of the treatment fluid

cannot leak into the tissue (interstitial and intracellular spaces) to restore balance, the smaller

molecules, e.g., water, move into the conduits 106, 108, 112 and their vicinity. The water goes
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interstitial and intracellular spaces of a tissue site 204 by way of a
fluid renoval subsystem 203 and renoves ascites and other fluids fromthe
abdom nalwoavio0s3273i ng an open-cavity, reduced-pressurePsulisgaom20l . The
system 200 i ncludes a treatnent device 202. The treatnent device 202 is
typically cpl aRem&avi ty,
reduced- prﬁgrsm gﬁggltrgéueblmapgﬁ'@@g@%ﬂeﬁﬂﬁal§%a%? glgg}thggﬁr%&aﬁgr/?%’éoégggz renmove fluids,
e.g., ascivioity. élmlerahzsmsmﬂtbuim thgeué‘rth*t sermdnmblpmélsgf@e eonsityios 10% ti ssue
at or near 204 t I A\ t t ment
devi ce 2021# gla&fa %E&tﬁgﬁ?(frﬁmﬁv OSS I bg?; ?tﬁg%aﬁ ?e%lg9¥g&r crog{'ﬁ;?:‘?nas l&magﬁnd or
gi ven ar edo the nge reﬁroadhhunﬁthasmm adeSpeneawtyt i'educterdaxueurs pubsystad thatripdps

treat rrent devi ce 202 includes a plurality of encapsul ated | eg nenbers 206.
One or norEnYe WA pl uralrty of encapsul ated | eg nembers 206 may be pl aced
in or near a fRegkringas BRGURE 24L01,@h 112@8at1varaﬁhbodienen1rofmys£emt20(l foeflpidural ity

Ut for 21 BemeRLHGRICREPPFAryeTb s Regby eegsen 207 R Shgor Bece! ' ©
gutter

coupl ed t Qu@rsG@ hAPIntrERNBBEIPaOR OB HRQE site1d4 b@%y'foh@ﬂﬁldlrSmf)\l'all Subsystem

comuni cati on between the plurali t% of encapsul rrenbers 06 and the

central c39Aeed ieoQvesaseiies andigtherglyids fiopethe phpog)ing §a"c5tfy “é g AP SRR | eg

nerberg 2 n {3 mrm;%d 24 Geatimentidevi rredozmthla
fenestrat f}gr@&ga&gkﬁr&%ﬂéﬁﬂn 2@@236&%1)];'[ al | fleur dg in the1 caq to pass

through t hHeafmentdavica202isdymielly pared withig theaqaaef;! s@bdoppigal spYjpya) he
encapsul al G, SR é’srsére%\%é 4By 26Parlf hERGRHeR e 2d2@erﬁ@rbtﬁ@<hs @gnnect i on

menber 212: a nmanner ana o ous to encapsul ated | eg nenbers 31271 n FI GURE
3 as di scuas&&vsl, ahd alsb ellovizedeoeral réduredrpfesiuce tzeaznené@ftrﬁélrlﬂ 3t §F Beap g UsWeSts i but es
reduced pr %‘fﬂti}%‘,gl} e Ly eatrent device 202. A sealing nmenber 224 provides

a pneumatr gl%azlavr tlt?/' openi ng 226. One or nore skin closure

devi cep nmay be Tht aesshentriet oe2@pis daposed waBid,a cavitysdithe paRenfie teptgressdipe | s

delivered to the nmanif 222throu h.are r 8,

S oh1 o itk o aoner iy sl poteat e ouf PRGN BRMELUR0) ffudes

reduced- prgsiaMlis of eatapsl@Ples fleinbers 306. 0@ tnqpe eftheiplerality ¢ftegcapsulated leg

reduced- pressure conduit 23 The %]nfssue site gr%gg be the bocillﬂ_{ey tissue
he

of any hurismbesni(eanay Rerplased inor ey ariretparapofic iMERL e "t ssue

site 204 'ﬁuﬁﬁ@%’f@ﬁda}dsuﬂdt&ﬂ@@m’eﬁb&r@QO@EQPB@ pladed G ey a seygridoaldcyliegupat i ent ' s
abdom nal conténts function as the support for the tr trrenttragevr c%&noz

Reduce?0 praids Faeh ofdhe weraarymfre@@p%at%lég pegibers 249 lséo% 03 f
removal of 3364 b8 an§HKAAL ﬁﬁldQ;'bm%ulﬂPcﬁtléd Bt el tHerphirhlitp Of Edcapdutisilee as wel |

as, in sone srtuatlons to stinmulate

members 206 and the central connection member 212. Both the plurality of encapsulated leg
members 206 and the central connection member 212 are formed with fenestrations 214, 216,
218, 220 that allow fluids in the cavity to pass through the fenestrations 214, 216, 218, and

25  220. The plurality of encapsulated leg members 206 may be arranged about the central
connection member 212 in a manner analogous to encapsulated leg members 312 in FIGURE
3 as discussed further below.

A manifold 222, or manifold pad, distributes reduced pressure to the treatment device

202. A sealing member 224 provides a pneumatic seal over a cavity opening 226. One or

30  more skin closure devices may be placed on the epidermis 234, or skin. Reduced pressure is

delivered to the manifold 222 through a reduced-pressure interface 228, which is coupled to a
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the growm h of additional tissue. As used herein, the "reduced pressure"
generally refers to a pressure | ess than the anbient pressure at a tissue
site thatwpDotwai3sy2subj ected to treatnment. In nost case®CTiuse@Ineueed
pressure will be less than the atnospheric pressure at which the patient is
| ocat ed. ivelye. the r dy pr re e ss:t han.a hydrostatic
pressure ﬁ%&?{d&?ﬁégﬁ{%t&él{nﬁgy ‘?(}ngglggﬁgi'? ge.ds%ﬁﬁjéessg&g¥%ugcrevé3s§éig ll“ﬁerl rgg < y val ues
of pressupessiratodit feduced-preasuze gpadgie23. essures. The mani fol d 222, or

mani fol d pad, i | aced oxi e near .. the centr.al connection nmenber
212 The mant £ o 05208 B ROShIRE ot REfirpsifhah 5F SR &8 Mk e

her ei n geiethis dmbodiafeat, shettBsu sitelDS4 BREErAIy tRéueUn themBddntial chdityp IMTepicaleda t 0
assi st .in ,yi.ng reduced essure to, delivering fluids tqQ, or renoving
f1 ui dssfrB%Peﬁl %’?‘%‘@Wé“ F‘E“é’%“‘%@tmﬁf%lsmﬁéoﬁ fr ?Is}ﬂFYi‘_&q es a plurality
of flow channeReduoed [Radstimaayzs Helaphlied't thie fikstie GROZEIGH B6lp pforhdtPFeRal of
distribution of fluids provided to and renoved fromtissue (or devices)

around t h@Sigh PYWiptgs opgher fiquidsiiamets issyogtegnyelbas i wMseEhions e dimlater i al
that is capahb@hetadiftidhgl ias o sl KRGhaRd “WideBd prleSaMe oBerdllyRefPRE§ L1 SSUE
and distributing reduced pressure to the tissue site (or devices). Exanples
of mani f oPEEESURRKpSS; than thejembientipsessure pid tisads sifn thabisibeiag settieptedita Wreatmienty da ur al

el emenps #HokeAgRdn ) ; en-cel |
foam porous ti s‘sufesqec%?%d?g%%sg%sv,mgﬁgg% @anw SLS!MS egfcgﬁ?%%nms t tﬁ? i ncl ude
or cure t gatieatisletated] dlternptivehye the redpied pressine olay bz X3s thay abgdpsiatinygesawrd nay be
made fro r=10F2 el . t | al it a

parti cul g]ro f”ﬁg}[(ﬁ aggl ca eas'];l)t% ngf S{ngfrlﬁmﬁ% "@%teg‘r%%ls g@%? %’Shlt%ﬁtea%r{rit{lﬁ?e?n o%rg 222 is
por ous fogmgameessunest udes a plurality of interconnected cells or pores that

act as flow ch T or ou ogm e pol yur et hape, qpen-cell

reticul at ed fog%qglénﬁ@hd iakg“’ gr I@néﬁ)lfli—pc?ghlf EE‘X‘?Q&-‘%’EPQ%’ iz kil Q’&cf}%?gcwe%oﬁet iC
Concepts, memberd@r dhe thaniffol A2 MAaY ke ManylxAas . THetEraT “nemifoldir a® tded hemeln | ncl ude
"closed cells.” her |ayers may be inc)Juded in or, on the manjfold 222,
such as aBESTH TR Tt SEENE O ireabi Jobis PERdeH fo Ry BARUBINE HMEEk | al s and
hydr ophi | ipfessimd 18] defibérinbfRiidsaal dr RéndVaNEORIidsZeotn b Sisslb §i€L drhe Yigifbla@2abdoni nal
cavity opentnﬁ}é226 and prqvides a pneunati c seal ade.quate for the

open- cavi f¥Peateistider pplwalityyod Hlewishinelsior pyways tabpig INeiGORSEtedEDINVE at t he
tissue sidRtrbdflon mﬁlicﬁgﬁédid& BRI o Pl it ssHE (R dEAVR arBﬁlle‘fltgé ﬁ'lal‘ﬁ?({?&j to

secure the manifold 222 on the central connection nmenber 212. Wile the
seal i 7§ mé#&befheapanifeld 228 gy abinsampatibde material thé isreepablecof being plaeed inng nenber

224 s capghice with 168k BF foRinthee tﬁ%ﬁ%%}fﬂ%ﬁﬁﬁé’kﬂu&ﬁ phdd§urd 3R Rsstd Git (G04 af ter

installation of the sealing ne
devices). Examples of manifolds may include without limitation devices that have structural

elements arranged to form flow channels, cellular foam such as open-cell foam, porous tissue
collections, and liquids, gels and foams that include or cure to include flow channels. The

25  manifold 222 may be porous and may be made from foam, gauze, felted mat, or any other
material suited to a particular biological application. In one embodiment, the manifold 222 is
porous foam and includes a plurality of interconnected cells or pores that act as flow channels.
The porous foam may be polyurethane, open-cell, reticulated foam, such as a GranuFoam®
material manufactured by Kinetic Concepts, Incorporated of San Antonio, Texas. Other

30  embodiments may include “closed cells.” Other layers may be included in or on the manifold
222, such as absorptive materials, wicking material, hydrophobic materials and hydrophilic

materials.
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over the abdom nal cavity opening 226. The sealing nmenber 224 may be a
flexi ble overdrape or filmfornmed froma silicone-based conpound, acrylic,
hydr ogel woO 2hyodi3ézyel - f orming material, or any ot her bi o®crasRIdioes2a@mt eri al
that includes the inperneability or perneabili ty characteristics desired

for a tissue ST ﬁeeseafntg%dﬁ!ﬁ%er PP li?&@éd e thIhl‘)a ‘?ﬁ"al c%zlgtlyrgggm ne%%%%%ﬂ g?fx'%c{eyr ther

i ncl ude an attachnen Secure
patient' saemmtlcm@ aRquatd: foetlatdpacbavﬁmiredi&vd-pessﬁﬂe&ubwtetrezm torholg forns; for

exanpl e, y Siti nmet er f t he
seal i ng rre q)g% g?ttg%{essﬁe N 2@% SE ste &eSady eﬁg ﬁ%‘ g‘? ?8’ r{hSt 1;3???9 Ye the
seal . Thesadﬂeehaa manifodd/Ex2 ch3he canghitcohestiorhmernber 28 pivhéld tircalingvieher Wi t h a

rel eas er hat i s m)ved at t i me . .of | i gation. Th

r educed- g?g‘E W@?qa é’rﬁ%‘ H?E'S}eagg thﬁéea(l)‘ﬂ%mgglg?fﬁ% ‘S%?p%??feor connect or
238, whic hlaﬁﬁ’nﬂhg fediided pRRSFEGehOfissiid died04 hMNidshMatidH R faldddndibet B4

r educed- pressu conduit 230 and reduced A@pessure fromthe

del i ver
r educed- pPé‘gérl?rag Qrinphrayily Rsag 226-2 Bty seefingmeembsn?34nel bemilextble ovmnpl e,

ascites cefapestMmh o fhdhe a bili8srdSasddicBmPOthdUsdryIR, hiRo PG HyalddekBrmiapd t he
treatment device 202 may enter the reduced-pressure delivery conduit 230

via the cByfegl granygther ‘ﬁccﬁmlh@ﬁnmb@lﬁmﬂﬂdﬂﬁhﬂ’emi??@teébﬂﬂz/ﬁw peiEealiliiyt t he

conneghor bt rd@gi.égquaqg E% mber 230 may be inserted
directly |cnt 0 tlhe Sseal i ng r éﬁlﬁcﬁ?g@t he mani fol d 222. The

r educed- pr essufhe sa@mgmqbec b?fdna)t fuztbﬁ lmih}delae atiacheetadelice 3diigisecun the ubi n g o r
h
any otner égﬁ%ﬁeﬁag r. 20k W&ﬁlﬁﬁl‘% éé’ d& ar2§ ufl?edatt%hgéelﬁl"&e%lceaggn%ggikg %‘%8? ure t he

gener at ed and supplied to ressure I ver
r educed- pfawsrecxsopleca azthasweﬁlawr GE6 may bepasitionetialoreh prrigssw ofthe seajang)e

o ok aoB e of SR RIn e Ring MRt PR iod BE AR TRy B ™
woul d16isua3d mlg'hnzdi;(llﬁbepre-ﬁﬂﬂledmd-@vevéd mlltl’daeéle&fe mhibbethatris refi@vedcashe thheh as

representa IVﬁ gew ce 240, m ght be added to a nedial portion 242 of the
reduced- pPe®8UFE ¥el i very conduit 230. For exanple, a fluid reservoir, or

col | ecti on menberredute@piessoe: intdetack 22@ n¥9|bd, BoEE ERplE % POR bESonnaéH 238 her
fluids re cgd CIherexarrpléetzls)LHd§ > resent ati ve devices 240 that may be
2L

i ncl uded BAHREMHES dreRs538¢ © maH{ol¢i2d2; tg theyrequgpipiessuestslivety| ude a

pr essur e- taRdHasKardevded pféghferf?onsi%%‘dub&pp@%%%mwew aaduieieelihon system
infection detection system flow nonitoring system tenperature nonitoring

syst erf etn@nifad i22. Jfor example, @esjte eallected fom ﬂﬂeﬁefs*lel sifie (30‘1: Biingbe monifelédder . may
be for m3daﬁﬂh@GE%eﬁtge%@@Zqugé&p&Té? 'Ek%srt?&h(rg -é@%&%&ieﬁ@&y ERitSG IR 2

reduced- pressure port on t'he reduce
connector 238. In another embodiment, the system 200 may omit the connector and the

reduced-pressure delivery member 230 may be inserted directly into the sealing member 224
and into the manifold 222. The reduced-pressure delivery conduit 230 may be a medical
25 conduit or tubing or any other means for transportation a reduced pressure.
Reduced pressure is generated and supplied to the reduced-pressure delivery conduit
230 by the reduced-pressure source 232. A wide range of reduced pressures may be developed
as both constant and varying pressures; the range may be -50 mm Hg to -400 mm Hg and
more typically -100 mm Hg to -250 mm Hg. The range would usually include -200 mm Hg.
30 A number of different devices, such as representative device 240, might be added to a medial
portion 242 of the reduced-pressure delivery conduit 230. For example, a fluid reservoir, or

collection member, might be added to hold ascites, exudates, and other fluids removed. Other
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source 232 may include a filter nenber that includes one or nore filters
and may i nclude a hydrophobic filter that prevents liquid fromentering an
i nterior wpaow/o3Rsterring primarily to FI GURE 2B, a schegc&ttseqodloes2gé t udi nal
cross section of a |l eg nodul e 256 of an encapsul ated | eg nenber 206 is

of T 0. modt e SERPRERINR ik E34TRADERY ORelIRG S REME oM 2B PG 1 1Y

whi ch may ddevery condujt 230rietudeal mlesaﬂnﬁ@dbackalbwm Nslubetdmamntslyﬂemﬁlgoad)dul es 256

or may be n nmodul e 256
t hat ?’/raked%kagh%ﬁ? %?%ﬁ%g%%%alon rr%;stem ]om élg é}'f? gb gml%etraegelnéogltﬂré% er
206. The B)esg:rrrram Soinel oﬁ’daaimeieviZé‘d,)e gstlﬂlfmmudctmnm{umbeamayrbbmmﬁd inpeyrali on 262
of thecen sul.at ed nlfod 60 has, a first
o de 84 SR HoietHies B8 SHFFORL. Faeniiot, o EuRRrPosSiE Ot 276t GRS at i ng
menber 26Pessntd sohrce 332 mw&fdlm b fltéranastier tat doladed e of ModdifHRAAA RN t he

i nber 260. Simlarly, a second |eg

first side 4 of ni fold
encapsul aﬂcﬁ’g f‘rg ﬁtem%me‘f?ags RiddEan enieringan snfgriorispacg; sposed on t he
second, pati enRémmgn grlﬁ’lhld@ tczﬁfem bB% JREh4R! MngRIRAT cré&Qectibi@r g Rgond | eg

encapsul ati ngl nenber 270 be a portion of a non-adherent drape, such as
non- adher B1dUlg 23t ag@chpﬁulﬁp‘t;lsa@embemwghmwnreﬁ £aeh angensiletedileganenahen s s

sectiqp ODOd:h@REfoaﬁeMltﬁé f)l‘ai’éﬁ’nty?JfZef ﬂBl)dﬁ'léi Z%ZEicthé% REaMesss dhagent |eg

nodul es 256. shown by arrows urd | |l e to enter fenestrations
214 and 2mm£q1éimembw 36f: whiehmay beja mﬁpmndolmrmwmwmﬂwﬂmw as

represent gelqfys 55'6%%%%%99%@%%@@&% st b anFAR afdriaF %Q&ﬁ%%&'&dlﬂ@ E?f 212.

Referring now to Fl GJ era cross section of a
encapsul atlﬁdmal@glprtb@rbemamﬁﬂdmnm:e%ﬁ@mfd@ enm&batd)leg,membec%ﬂﬁ e dagen t hat

the first e ver th the first
| eg encapsu @(?d g”%ﬁib‘?’fr%c)bI?se %%’gandmlﬁalf mtte{;r%nger([:l%rhg& pﬁlh en%pslf%gtglwrlﬁ si de 266
of thésl eglemhanOm ITheriegioenif@8 tembec260eagd fiby sith2o4sand andednd patiaedpsng at i ng

menber 270 this instance.is rfion of a.n dher .drape
2a5. 1 n-t his 2R Ao sk o bR e 2t BRh IS i o eGSR 2l i he T g
mani f ol d dispdsed or2he fiest adaizs@omﬁmeg ﬁdmhmd eePOEt 160N Sethildriyea §dobiid leg €9
encapsul atin The. lg ggheral ed%Pes 276 include a first |ateral

nb 68,
edge 277 Srapsy aEg gl%ﬁ'%?fa?ﬂ&‘ahm tio fsidasposed on dhcssgrnds RatiFHy menber
268 surr ofhg stdeess of 18§ mahifsd Rﬁfhb@m;ot rge &%ﬁdqbgé&hps%%ﬁ% méhBerddTd nfyt ends

down onto a first surface 278 of the non-adherent drape and forns

ext end? onke dpytionpfa oRradhgPr dsapoguchpsenonwdpare diape t”%lf@é@éﬁg@ 3 ey
encapsul atjoha 1ﬁrﬁi§b&{ ltaglgal QYosg"?écgén S8AGURESH ¢ l?}}r stfows®92 ?ﬂﬁ@ﬁ’ﬁg hia ibBSveBR Toer

268 may be coupl ed to t he second | eg encapsul-ating me usi ng
adJacent leg modules 256. As shown by arrows 274, fluid is able to enter fenestrations 214

and 216 and flow into the leg manifold member 260 and then flow, as represented by flow
arrows 272, toward the central connection member 212.

25 Referring now to FIGURE 2C, a lateral cross section of a portion of encapsulated leg
member 206 is presented. As before, it can be seen that the first side 264 of the leg manifold
member 260 is covered with the first leg encapsulating member 268 and that the second,
patient-facing side 266 of the leg manifold member 260 is covered by the second leg
encapsulating member 270, which in this instance is a portion of a non-adherent drape 248. In

30  this illustrative embodiment, the peripheral edges 276 of the leg manifold member 260 are also
covered by a portion of the first leg encapsulating member 268. The peripheral edges 276
include a first lateral edge 277 and a second lateral edge 279. The first leg encapsulating
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any known techni que, including ultrasonic welding, RF welding, bonding,
adhesi ves, cenents, etc. Referring nowto FIGURE 2D, a schematic cross
section ovoaopa3si’en of the central connection nenber 2PETiGs2@esent ed. The
central connection nenber 212 is forned with a connection manifold nenber

254 that 'nftenﬁa@%’d%%‘dh@ﬁxﬁg Eﬁ&gﬁﬁfﬂigfzﬂﬁ 4tﬁ9§&ﬁ>§&’af’é& ENRRRY ?t%%&%’&o&ﬁ%’f? r 286,

whi ch has nestrati ons ctl o encapsu I on menber 286
i s di sposedirgiiurface B?&Of the den-&b8reoff drofec248 @ndhfocms extensions 281] drheerteasio354. A

second, p 40, S i de 290 of the connect,i i r 254 has a
second CO%?\%%rtelcgu Qhe Sefoé‘td%%enﬁ@r%lg?n%?n 22@5%%? %%’gg}eg"#ﬁ%g

connect i orncapsildting dxdff&ﬂbm% Rodbe cBhﬁed;mmﬁcmnegatchmnlaﬁﬂgmbéraﬂb asingrenber
292 is_formed with fenestrat.io 0. e firs negtion encapsul ation
renber 3208 e Han R P eE RSl REM g S ROE HHRERS PaheTl ogous
to the pertcpheral edge 3 11 of the central connection 310 in FIGURE 3. In a
simlar fashiop, _ the second connection encapsul ati on nenber_ 292 has a

per i pher al porRF%‘ﬁmﬁﬁ‘&Y" i FHEURE gDy sohemptie ohess seatian af 2 ten ofithe ¢ratrel; 1 st

connect i ORofRERMSHEner 212 IRPRET e e cditRl BANERIIR MRIMLBLDIE i9TorhbBE@with hSt
connection encapsul ati on nmenber 286 is coupled to the peripheral portion of

the secondovBHiECRINRIdAERRE dphitridh chrepwyiatedayith a Bseeopnection enrapsuagior oupl i ng

areas 1452 MCﬂle{ sier waéh Hﬁ@ﬂéhéiﬁatfdn@‘%’l & hﬁ{ér}ﬁ&t%oﬁ&&l(m ik ghsiffidi ﬂelﬁl};le‘? 286 is
encapsul ated | eg nenb oflowinto connection mani fold nmenber 254

as sugges disgossg on afigst élde é8fﬁ®frtbﬁ/\@n2%0n mamlf@yREmbﬁr 250 @i geondy patiesiofaeing er
directly 'sf?ﬁ: 994 HEHE Qd?ﬂgcqfoh %n 'rﬁembgr f@ﬂ@gé s&}?ﬁ p&ﬁngétﬁwle{i}ggwtﬁﬂg h
y

fenestrations 220 as suggeste arrows e mani I's di sposed
pr oxi mat entembsh@%disp%edqmnimateKMOemaanmhrafoﬂcbmeMtié# PB6secedd when

reduced pre ni foI the essure
causes fl ul @1%& fe]n§%§1$lﬁ)non rﬁﬁxtlbe(r:%%lgga fq‘e%tf a°n dﬁ!’ﬁgﬁst? nrngﬁ

f enestlSat iencapsididn arethben286 Hake pmleifabédte Zlibz egdicitly shmg@ewheﬁ 1smpalagamms 297.
The fluid, cont.in

s,to fl in the direction of reduce ssu
T er t aco SRPRTE St ot herchutal Eorrabfog Sy B GG o s RR B cssur o
del i very cendditdnn2ddn eﬁeibﬁﬂitloﬂ%dgibeﬂ%gg{&ﬂvh&al dtBoroMer 1adek ﬁpwgfﬁ tiehe
open-cavit re e sure sybsystem Wi resent e e
open- cavi tr%f *}e@gfffgé f B?ﬁ%&?@esfeﬂssfyg%pémtmm%'gﬁr 6%6 u @eﬂyheF #1edge &iths ng the
treat ment fEg¢ofiRcta@ndipsihtidn MéEnERXK @ﬁ@-i's R&ihIddUd Rﬂ%q:ferlﬂ%lrél;ﬁ’oiti&n ©PhE8Eoh®NW t h
FI GURE 3A. The_non-adherent drape 248 with the plurality of encapsul at ed

| eg meftbercennseiipn cgcapsulation mrpbgr 29% l§8cenb dhe l%ﬂcouebw& argasZAg imerder to provide
non- adher gRty HhRHRE fgﬂfﬁu@mhﬁhﬁe thlc&HsQllaieH Yeg%enﬁ&? gl fRwaitlto tROCIFREdRBR S 206

are distributed on the abdom nal content
manifold member 254 as suggested by reference arrows 295 in FIGURE 2D.

Fluid may also enter directly into the connection manifold member 254 by flowing

through fenestrations 220 as suggested by arrows 296. The manifold 222 is disposed

25  proximate to the first connection encapsulation member 286, and when reduced pressure is
applied to the manifold 222, the reduced pressure causes fluid to flow from the connection
manifold member 254 through fenestrations 218 and into the manifold 222 as is suggested by
arrows 297. The fluid continues to flow in the direction of the reduced-pressure interface 228
through which the fluid is delivered to the reduced-pressure delivery conduit 230.

30 Referring to FIGURES 2A-D, the operation of the open-cavity, reduced-pressure
subsystem 201 will be presented. The open-cavity, reduced-pressure subsystem 201 may be

used by first sizing the treatment device 202 as will be explained further below in connection
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may include placing at | east one encapsul ated | eg nmenber 206 down in or
near the paracolic gutters 208 and 210. The manifold 222 is placed down

adj acent wo 20tv38i7est side 284 of the first connection entapssuwbatizan nenber
286 (see FIGURE 2D). The sealing nmenber 224 may then be applied over the

abdoni nal } ni 6 £ 0 _provi a..ppeumat,i.c seal over,.t he abdom nal
cavi ty opcimigoysRPal it ShdehteBionbt i SRR AR CabRR B 220
cl osed. | mendbdist2061s flaced pithin thgatidomirmbedvity gndieibthe ndz4dhetdne diapen18i andl

| osed, or ed . usi n

openi ng 226 .be furt her i nfor chani cal c]osin

P ans o - e MBS Se bt s eC B REn ST Alhe o bR R M P TS Bt |
seal i ng nemdydiicliti2plarig abRadacaORhpsahed Iédmembi 1DSdov iV Yiéar thiarR6KOr di ng
to one I||UStr?%%&ﬁgbﬁdl man%,l r el easabl e backKi rll_]? nemhers that are on the
adhesi Ve 124§} 1 hae Wanifold 222 is plgesd down adjagent tthe, Brst 284k the he

seal i ng MEI@snné&fbnl chcdps@aRsh RGN 386 (SEEFIBRIREENY). THEREABRE Memberb4ahgut the

W
abdom nal opening, 226. The reduced-pressure interface 22%,.esuch as port
238, is t HisH bsepiicd euerithe abdeminabeaviiy oprainge26 soprovide p prevanatie seplieveathsr essur e

can be delbyssigsl 05@;4%%9%% a’i@ﬁo h&ip QbiE nd BRommal d'aoagye @5&3928%@9%

provi ded to the mani'f Z e reduced-pressure ery condurt 230 is
fluidly cédgtientoragplying thesgelinedneneles 824 therabderiangleoperriag 22fomexbe fagher

reduce@- PreRR&HErFeiRRided %éliﬂ% gxrécﬁant%alrc@&ﬁ‘l%e sall &Sﬁg{g% redidbd: rg%%?e’ closli

reduced- pressure source 2 I's activa provi dfng redu pressure into
t he reducemtgm.essure delivery conduit 230, which delivers reduced pressure

to the reduced j rfac 28 dinto the.mnifold,22 As ,shown i n
H GURE 20, ¢ o RRERAHGFof B ShiACHertel 30 Moy BE cbARIRE bl QlbErSruis}, Sl
fluid threuypdditdie oheilbstratbeiembsdiditmt, feleasabietackinnmembérs that@a b dleddhssivber

254. Th ti i fol 254 fluids f t bdomi, nal
coui ty ISR P Re enfbel SEPRE e &difor he'ilng PREbes s s of
e n_caps1_u: atatgdndlt: fl@ pardnve kpiderfis 263 SbU@IRSIAm Y] e 2m.rmea&54-F895ued ring
primarily.to e

E 2B, th lLuid flows into the encapsul ate nber
206 thr ouglﬁeftf%??]gﬁ%‘i‘ﬂsgﬂtgﬁ% ipthan Yhrcheddo fhersg%'mgé&"@ﬁb%?ﬁssuﬂafgmgg er 268
and t hr ougkesiuiecan@R@ekiverdd 16 A pdk P30 Mrbidh (RELAME th&lbe? DEARRYr&iddado BFRMDEr
270. The flujid flows through t he encapsul at edgl,sgt?.manber 206 towards the
19lrH

connect i o3RI 2o Thiensed-prrasusedelivery cendi 23 dycouptedrtp gherrediiced-r enoval

subsystem ' ' hddl ' i
anal ogous pfeg%rﬁfeﬁ%r%%%%%%% g 2%1%18 ?etd%lég 6p ran d © g g‘? g%ﬁ%ﬂhg g%&ﬁ%d[b rgségi%g{;\ﬁ% GURE 1

and t @ pl2d%ality of inbound conduits 326 and outbound conduits 334 of
FI GURE 3 desc”l‘ﬁ’@r@dlp:%h%%ssﬁe source 232 is activated providing reduced pressure into the

reduced-pressure delivery conduit 230, which delivers reduced pressure to the reduced-
pressure interface 228 and into the manifold 222. As shown in FIGURE 2D, the manifold 222
distributes the reduced pressure and draws fluid through the fenestrations 218 from the

25  connection manifold member 254. The connection manifold member 254 draws fluids from
the abdominal cavity through fenestrations 220 and pulls fluid from the plurality of
encapsulated leg members 206 as suggested by flows arrows 295. Referring primarily to
FIGURE 2B, the fluid flows into the encapsulated leg member 206 through the fenestrations
214 on the first leg encapsulating member 268 and through the fenestrations 216 on the second

30  leg encapsulating member 270. The fluid flows through the encapsulated leg member 206

towards the connection manifold member 254 as suggested by arrow 272.
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plurality of inbound conduits, e.g., inbound conduit 237 (FIG 2C), and a
plurality of outbound conduits, e.g., outbound conduit 239 (FIG 2C), go
al ong eacwoenwapa32at ed | eg nmenber 206 and are fluidly ecupiSea9loys2ao
plurality of tributary conduits 205 (see FIGS. 2B and 2C). The inbound

conduit s 237 auge hlifhdhiaPURLES 3 BatC SRIRALT bk Re GELCLKST o BiggGR7 (See

FIG 2A), which s ul dl connect 1 ng condul
first conn&aiquugtaibmdlbomndmﬁddiileEIand dithound wphdedt lﬁ)&oﬁFlfGU&Elammeface 2 11,

whi ch may n port .a l,ive dUI t 2
15 o PRl ol e Rt e 1o R Mhrapd SRR o ERARIES W RE BRE #1117
del i very Wmalﬂﬁoﬁilﬂouné\cbmmm reggtintfolutid condeit IZS/B(rF‘}G 120)} andgiurbiity @Nadtb@md
treatnent-f| Ld dell uni.t, 4 Fl G tlonst del i ver fl ow of
L1 eat mant cPRQi <t g v B el bt e S gt ot
illustrat |an@a1emmnly mphdayaﬁlwﬁﬁoﬂﬁbuﬁmoﬁdmmﬁe&e FiGs. dBdad i pERry unit may
delivery source 217, the treatnment-fluid

i ncl ude the treatnent-fl ui
Condurs o1e. "t B Mo cppiugs EStare Buly QHBISS 1o dgcarneiauid dveBheAY G0, and
the treat TP‘PG'QA)' whigh @eﬂmda é)lw&oa@ﬂst c%@ct&%k@ﬁﬂﬁﬂ@@OT%'ﬁltsﬁco%ﬁ&:tl%e fluidly

coupled to a treatnent- f ol l ecting bus 219 (see FIG ichis
fluidy csoplugdoP s f&ll%lée@mheddeﬁrﬁé%mt%w@ & hld tihfch ey be?nélt@yd@ﬁdts shiect i ng
conduifly 22lirdagmddiiiutll 361 t t y be an
el bow port tarls sh(gwn d‘lélgagglélgﬁg 2??11?5 etfuﬁgge !éat@{hfe ﬁ%%cggmo% Htao a

r ecover edimeptiient-Ruich deliveryxspgree b cth tl‘ﬁﬁmantsfbﬂql d‘zhvmyymctdm Ibéfdml@g}’a

treat ment ylchdefk-fiG§ ﬁéﬁvg@ I.Fl ﬁ in Y ¢ ?ﬁé&ﬁﬁk YE1ib S ﬂo§~5 %" t&!?ﬁ%n{ hGatdmet

fluid and any recruite tissue sit
t r eat ment pluralitylof mb@pﬂa&rh@ltizm pedyinitincillusbetive eoedinet of FIGURI 24 thaie t he

wei ght or e ‘éHPﬂB@ %l %r)f ron r}{a%frlgcg 4e] tHe %ea%menef‘ fl’ulc§Jl e 1vér ourceuéldp th, nd the

wei ght or vol une e ‘recrult rom t etstitial and
i ntradél | uleatmestpthde ponduh 1], rtlmﬁmtanterfademld thefispionateging 20hdain 0% laadthenc| ude
transducerts fort@.hﬁr datba gj,lch as tenperature data. As with the

tr eat ment SEFICA- T ARERPB 287 FIGURE 1, the treatnent-fluid receptacle

227 may have aThosubuung 8bridafs 2B dre ﬂﬁidly&:oﬁ;fl@cﬁlfofﬁﬁfbbtnféﬁﬂﬂﬁ@cbﬂéchﬁ@BusﬁZS9OCl at ed

with treatne i d receptacle 7. Atreatnment-fluid collecting unit (see
by anal og&seﬁﬂ%t%ﬁn‘whlﬁlv ity Fouples a sepand Gonpecang g9ndpiiget Biessegaid ece ve

the ret ur Rbiecidg@@hdBM21fit Hhidly206p1sPealkddad iftbrtce 228 RhidhhBayl Bel ddelodt | ve
enbodi nent of FIGURE 2A, the treatnment-fluid collecting unit includes the

t r eat nt PPItas houd) [The scary tpsfage 293 is Aeidlysewnieriorsriecorerad-fluiskronduit 2251 t he
second | nt\xﬁﬁd(heﬁﬁs@ﬁ@idly cBEplE@&QM%%n hh'i'dqec%?t'aglf' b37, o r ﬂ/eg B returning

treatnment-fluid receptacle . treat nen trave s through the
i nbound c éisetmentsflpdgmd @uéecomeﬂcﬂuma froovibieitissye site 204, The treatment-fluid

receptacle 227 may include transducers to determine the weight or volume of the recovered
fluid (i.e., all the fluid) and the weight or volume of the recruited fluid (i.e., from the

25  interstitial and intracellular space). The treatment-fluid receptacle 227 may also include
transducers for other data, such as temperature data. As with the treatment-fluid collector 114
in FIGURE 1, the treatment-fluid receptacle 227 may have a communication unit and a
treatment controller 233 associated with treatment-fluid receptacle 227. A treatment-fluid
collecting unit (see by analogy treatment-fluid collector 114 in FIG. 1) functions to receive the

30  returning treatment fluid and recruited fluid, and the illustrative embodiment of FIGURE 2A,

the treatment-fluid collecting unit includes the treatment fluid collecting bus 219, the second
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239, and the tributary conduits 205, fluid is recruited fromthe
interstitial and intracellular spaces of the tissue at or near the tissue
site 204-wyonerowl3byrzr ef erenced as "tissue site." The recrairtusdooblowi2d) or at
| east some of the recruited fluid, will enter the conduits 237, 239, 205,

such as ig g?‘fgﬁ r AR pome of
the recrui t‘Z’% éog L hgg%}%nc?ﬁ%rfaﬁ? gEth%i&g é%d Qnﬁr?tgr ace *F{H%gr space but
before entt@ﬂlllm‘«gt-ﬂlhérmmm]é 227.237, 239, 205, will be pulled into the

cpertures 114 Aol LAVE MESRTTRC LA FRANG D2 ARGHISBRATY

pul | that 238cnd tlteedblftim}llcdnduas 203, dsid 1ereuﬂlaé<ﬁﬁ‘omal[ﬂnafkyitlﬂtahé intfabaliuthe to t he

d 132, houl ted that t
evi oo “200Rey kS SRS oL P S ale NG eErFy iiotsed Py el Sher Do and

may furt heecriited!fluet ooa@eadl soffie o€ the lrédhisithd RIS will erdi&@aAScoh@iits8Y.£239] 705Ng t he
wei ght and vol yne of the fluid delivered thereto, and that informati.on my

be report SHCNA 13 F8ecstrd yiaHgWei 227 R& 19 a2B- 1 4t the gametimmg, srpg oldBaterwitEluidas ¢ o

al | ow t he wiR¢Qvethe thtérstitialladd iR MRaCPER M d enteRELGE dorRIURS 33, @36 Uhsy St em
201 to be factored . into the fluid managenent situation. Referring to Fl GURE

2C, the i MBbRauikdidaithe aE’S“FUFﬁSaV“@édéb@@dé@FOtl% mapafoldyaeiplas 260 assuperstedo6 by
the t rllobut@raym%@mhtﬁGZﬁ Tmﬂgaﬁt?r@&\%d ghﬁsu%] RatthfdAdyigan wRgber 206
or by adheSive, or welding, or an her f enestrati ons 216 may
be ar r angéerraitsdifluicy aseifes, amlamatnd any qthes fluisks guthe sedzeeﬂ -resgue3ourel Xadi | i t at e
interacti i h the

ti ssue si S g"‘%ﬁ’é men&ﬁe}%g%ﬂ%pteg% alrlj%gg%%e ZH ggtg ﬁ%’ﬁ%taﬁezl?dg&e*n%glg fi\((:ﬁodtjl d be
flipped sdlelitesed théretodndpey furthef inclgde Qnedne nmvte tr4medifcens ot meay fendstapeiningt i ng
menber 26 I I
directly glééa\'ﬁ%gl?%tuﬁz&{u{ngga ’glgh‘llh rEiteh %Qr%tto a%dﬂ\a 1n§0 %%%ai{ég l?e r%%\%%a
300 anid f Iths @uplrgolesice 33htoythd mmrﬁm cqﬁnmﬂexfmedo klhxveuha r@b&ré@/ﬂmd &bmythe

xampi o, CRE T T e ARe SRR EStbaemitly Shiaot i B PETAe0a subsyst om

203 may baituatonoduced | aprascopically into the patient. In such a
situation, the_conduit trod ced with string of sure

mani f ol di ng deBeEEDe 1 BIGURE 2L e jnbgrnd ‘iOPSt’/“ bif‘a”émyalﬂﬁscav%lﬁg ﬁf‘e’fjwwwa@ﬁs 206
(FIG 2A) ,1egm06rbytﬂlibembaca@rc@ﬁ&,ﬂﬂaeos ﬁmﬂl F'ﬂﬁﬂuéhftﬁe sRRRURRISNHshbSE 2884 Bnd

outward conduits 239 are fluidly coupled to a treatnent-Tluid delivery bus,
e.qg., Bus adbesiverprpyelding or anypther imeansy r"r@ﬁlfﬁnﬁﬂtﬁlﬂﬂ%ﬁlf@dtheﬁ&m[‘ﬂ?é to ke dgnse 330 i n
FIG 3, rea@a&htoss ¥0rﬂﬁft§fﬁ'a§ndt299 {ohﬁmﬁ@fe'lﬁgrractlo-ﬁmfﬁﬁltﬁﬁtlﬂgﬁt At iPE that in

sone situations the buses 324 and 330 may | ocated at a site external to
the pati ersenduits 237 and 239 with the tissue site 204. In another approach, the treatment device 202

100 and

could be flipped so that the drape and first side of the first leg encapsulating member 268 is
against the patient and the conduits 237 and 239 would be directly against the tissue.

25 The illustrative fluid-removal systems 100 and 300 and fluid-removal subsystem 203
presented herein are typically introduced through an open cavity, but other ways are possible.
For example, the fluid-removal systems 100 and 300 and fluid-removal subsystem 203 may be
introduced laprascopically into the patient. In such a situation, the conduits are introduced
with a string of pressure manifolding devices, such as the plurality of encapsulated leg

30 members 206 (FIG. 2A), with the laparoscope, and then the inbound conduits 237 and outward
conduits 239 are fluidly coupled to a treatment-fluid delivery bus, e.g., bus 324 in FIG. 3, and
a treatment-fluid collecting bus, e.g., 330 in FIG. 3, respectively external to the patient. This
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Referring to FIGURES 3, 4 and 5, another illustrative enbodi nent of
portions of a system 300 for the renoval of fluids fromthe interstitial
and i ntrawel2ouwms27gpaces of a patient is presented. ThePsYyAiSeomB@L24é ncl udes
a non-adherent drape 302, which nay be formed from any non-adherent film

terial . d tead ] f ' - d
et ort a1 BRSNS RO Er W B s el O ape
from a br wehdpdiiest. pol yuret hane film The non-adherent drape 302 is forned
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onbod; nont v Dbe WEETIRERLL 9384 % gl e Rl B8 E ok o0’ w o
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e sical |
encapsul a?r_éB‘,P ?(éx 38 pre dpsiraishe eBRRdimerY the Rencadbarant digpe A2 & TowgdrTom &
communi cabietiatié pdlydrbiBard filimd Tihk YoRhdRRGEREH AL edHBeH WRRRBlufalidler. The
central connection nmenber 310 has apertures or fenestrations that allow

fluid confRIfTradenscRithish mayiake ay shapee Igythis anpherimsng twgsubsystamsaumebe2 A, whi ch
I's 1Nl Ubglipfe@BbNdifdivis® BssWbibidd ith GRULEAaR: &R SHHE 362 YR fefiobal
reduced-pressure source 232 in FIG 2A). Each ehcapsulated | eg menber 312
may be f opupsybtent 306 andgn gpen-¢avity.aeduded-prasstirel subsyseatd08s, such as the |eg

nodul es 316. | | | i . have a

mani pul ati on lzaglnego(bgqga‘)tl) i?rmeeggc%hltp ﬁgs‘ﬁ%%b%%lﬂ '4'e0[sik lgéj%qegal#eﬂt%gﬁngg‘{tgp i on zones
318 enhanwemberedDite Whick a ghdalitebfentépsulpted teglnmamberst3 18 nwafbadlly avwpded and nenber s
312 to be_r I Lkl on £ hin t.he bod Vi { I i i on zones
318 al so Blra g\%ﬁ%{éé/%t%g%%ﬁ e(holugfr%gwgé]edc egggslfg?nggté nlrgé;‘ml?eé%l(g ﬁg?sﬁggﬁ)ﬁg%r € provider
t o cutlSt hexcepirat kghouming actaapit, 38izh ahialv flhid cpmutuaichtion with the plupdity aft ed | eg

menbers 312 to,size the s 300 for use.in a ti.cul ar, patient's body
Cavity. TEPRRIIC BEnPEY 15 M sreT cmedion MePet 1 S s huiRRE or i nted or
pl aced onfénbgration3-tid AReve AbiddompRin2ezont Wit uni fE e &., inhk@i foldz22 GhEIGURE dr ape
302 m ght ge cut, ,Tge, cut linpes, or visual indicia, maé ryn through the
mani pul at ? rBighisdn Sy CommupieripnHith 15 NS PERTUSDIOUGS (f: IR ISHEE ¢ ho
encapsul at®ece 289 iNERNEAS. BdeR edépsiBacdlich aichBer mtnhhyf&meaa&ithmu&mz fhel p
pull fluids into a | eg mani fold nmenbe which allows flow toward the

centraf ceefied lsgaroduishush he lpgmed s i Adiaoentdes modulesrd fatrduidlybsy st em
20 T S R DRSNSyt 00 1
The manilg)ulation zone{ 318 enhancepﬂexibility and he?p the plurality of enéapsulated
leg members 312 to be readily positioned within the body cavity. The manipulation zones 318
also provide a convenient and easy location for the healthcare provider to cut the non-adherent
25  drape 302 and the plurality of encapsulated leg members 312 to size the system 300 for use in
a particular patient’s body cavity. To further facilitate sizing, visual indicia 320 may be
printed or placed on the non-adherent drape 302 to show where the non-adherent drape 302
might be cut. The cut lines, or visual indicia, may run through the manipulation zones 318.
As with the subsystem 201 in FIGURES 2A-2D, the encapsulated leg members 312 are each
30 formed with fenestrations that help pull fluids into a leg manifold member, which allows flow

toward the central connection member 310.
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A treatnment-fluid delivery bus 324 is positioned on the central connection
menber 310, but may also be within the central connection nenber 310 as was
shown i n WOGURE32X20r at a renpte site. A plurality of iPobasee9vesrdui ts 326
are fluidly coupled to the treatment-fluid delivery bus 324. The

treat ment T1 Ul Aufifk Sy ol Riceolet sBRderdlod d ARTNTAL! diflflgl eery uni ¢

that is operable iver a OW 0 reat mén as
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to the treay mmbe Mthnndhwlehtra/lebmebmm mé&dber T heas wdschowdn mcHIGUIRESZA?a@tar e shown
runnin alon he | urali of . epca |.at ed rs 312.
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or nore fuasmamspterﬁ&&&nﬁdﬂﬁﬂuﬁrdeme‘eepmi3aaﬁsqﬁrtwhI&eathemnmu ﬂéliv@iyl on zones
318 of the c resgygglng fncapsulated | eg. menber 312 to provide a neans for

t he i nbouHdt thatag aipgletiver gdlostd treatment ﬂtﬁdasesgﬁsmiﬂ?a@eawmh%wuwl’ah t he

si zi ng of of ABoud@RoRMRE BENTHRRAheRQRuid ARR ey Bu3 324 RA teraﬁnénaﬂuﬁ%elléeaye
NUMer ous shapes and functions to allow the’ i nbound conduit 326 to be

uncoupl edPERer33S shahplieyrstforthe treatmpntdlvifl tofoe dplivered fianng ity qyéarmal trihef t he
i nboung Cﬁﬁ’cﬂ:Hi tb tl?é%f%aﬁﬁen& hat dehiGer? baTE 'ﬁ'l? fobbiid ¢ ?Rﬁﬁ‘ts 9% ark s fthMng he body

cavity. This wl described further below. Referring again primarily to
FI GURE 3, alang $1éembﬁfﬂlf: plmrailtmﬁdnmulntgd pganeBd@rsi3d2associ ated with the

cent ral SonneckLnuiBRaLY 3 RiIGURE s LERLARDIL L nBBL bIFRANGE BHRGRZO 1o

formed with a treat urd co y of
out bound &ohcwiptess mctha!uae cobdinciied w:thuh)d mahlpldatidnezoneséziﬂ néthbcéﬂrespohdu@ | ecting

bus 330. t i.d. col | ctln 0 i on
Cor vaun oA TR RLn b4 810V KBt Bbbund EonRliQ 26 B hetn Rl
fluid 151nd1n’ze<m0td1ﬂaﬁdl rhdnnedsith mealzmgafﬂxe%ﬁ-edﬂ’(wdnt tapd 302. e first asiplers 328he
treatment-fluid collectin ar.t atr at t-fluid cting
e s cdn e oS ShapeS i o o S PR e b TRor st dipfean g
fluid andtd alrFPdisal dag oftHalrdﬁamlﬁg pheibeof the inbbutiddsnday3 2880 aagthgzed with a
recruited-fluidf‘?’*{t‘fﬂrmn i on u in order . to_deternjne the vol une of

fluid recHeR"ney e pt ‘l’“{f:’nt '?a&dy\%‘f‘Yy ddisgyiH e dessrigefiehe bsoWor evi ousl y

di scussed. TheRath?hgetuypmaﬂytt@pmﬂzmrac{watn«?enﬁﬁdldeabﬂecﬁhglbﬁl%oqsoupl ed, and
al so may be physically coupled, to the treatnent-fluid collecti n%ébus 330.

The odf boawecizehyith ths conral awwt@ﬁ g3 K. déde argetmenr flyid eolleqng s PaQ isd | eg
menber s Bmeéaﬁna%atmﬁtma Q&&Qﬁin gwtg 3&@1&&;{ Qleou%o(a}{%%@uﬂ i at
coupl

| east one COUp er, .g., secon roxinate eac
t hemani pupwgtfluethy m@d tQ@thg treatmentsiiuid pellectingtiue 830. 3B® tegatnaant-flnid colleckbingind

conduits §l§s4poiitoj 39 %rowdes a location for coupling to a removal conduit (not shown) for removal of
treatment fluid and recruited fluids to a place external to the body cavity. The treatment-fluid
25  collecting bus 330 is part of a treatment-fluid collecting unit that is operable to receive the
treatment fluid and the recruited fluid and to remove the fluids to where the fluids may be
analyzed with a recruited-fluid determination unit in order to determine the volume of fluid
recruited from the patient as well as other parameters as previously discussed.
The plurality of outbound conduits 334 are fluidly coupled, and also may be physically
30  coupled, to the treatment-fluid collecting bus 330. The outbound conduits 334 are run along
side each of the encapsulated leg members 312. Each of the outbound conduits 334 may be

provided with at least one coupler, e.g., second coupler 336, proximate each of the
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adjusted, e.g., uncoupled, in a coordinated manner with the sizes of drape
302. When uncoupl ed, the second couplers 336 wll provide a seal at the

di stal emsoabioidsze7zenmai ni ng portion of the outbound conaairtus3@4/0442e6 erri ng
in particular to FIGURE 4, a | eg nodul e 316 on an encapsul ated | eg nenber

312 is presq ' j 53323%%8’06 & ' o the
out bound cqn%&ﬁg 0%%@%%/{82%98?%@%” p!)elr tribut é}%yougﬂgﬁh%%%g ﬁg%%l.ﬁqi'#é

tri but ary adjvsterietgs uB3Bplsstieadodrdingted anhes oyithola dizes 8f drapsdD2ndWheur t her
include a heh. ui.t.. The tribut.ary conduits
335 and ¢ RACuPRY REREE et 3o6 B vidk s B B oo, B e RY

provi des fportion nfthe astbdurfdl condlii 33der act i on bet ween the treatnent fluid and

tissue.and flujdly. connects th its 326 .a 334. The r.face area can
b o dar o nREfein SRSyt BRI A R BROu BRI st sp SRRt IE el 2
FI GURE 5, 31Disgecskited. MikuhiRmnd déndait 826may\be fhidiyoiplédrotiicotbsdndreshidpigl at i on
zones 318 ween them In this vyi he i nbound conduit 326 be seen
al ong wi t ﬁp‘f a lf"ﬂﬁwegﬂtv?lgwe@tﬁartﬁg-ef tribttary, gondui &X@aﬁﬂﬁ? thedess |'r
this vi ewmddie 3imbmﬂgiy fupthetihdludd2@ aten nSdhben3a0, Which nfdyheta cBRduit. TRe 342 havi ng
a proximal end 344 and a distal end 346, a second portion 348 with a

proxi mal  &ikytasyeendpits 338gind the areapembep 34031 lewfor iprepsed swrface Areanmhich t h a
pr oxi npgl %Mid%5ﬁ>r?&¢ea§edgﬁtﬁﬂ ﬁllterrg:ggn BaReer the rEigmbR FutdnatigsuRaRY highaly desires

to size the encapsul ated | eg er 312 at the nost outboard manipul ation
zone 318, cPmscththig|copduits a2¢panhA3de Thourfacearea eande adinstpdiasea pasaneioé 318 af t er
uncoupl i ng #h& Bhet coupl ers 328 located at that mani pul ation zone 318.
Thus, the third portion 354 of the inbound conduit 326 would be pulled from
t he second por Regﬁinsasaim priinarilye FIHIRIE 5 ghree legrm@iles B 6 are slaovadalongpwith

renoval , [ 0 {10 ' . t he
enbodi nen:tﬁégﬁgv%ﬁhﬂ)!tu ﬁg&g%%?g?fﬁ;bﬁg\b%gzﬁﬁ%s qgﬁlgg%%{fvi ‘@%f‘@“@"’f‘ ﬁ@{ %%I'P%R{)bse i ng of

t he dilst alseepratbngavithiten o8Hh2 firs couplars 328adnabenbewed|conduit 328. &nthisogey shef ashi on,

the first.coup| er .g%.btv\eenth {)(i)rst rti.on 342.and sec ng portion
345 mmy  bd OHRLERIGES F R i frstpedinbR g potdf fad PRSI
i ntegral wnd 346, h keohdipatiord3480michHa prodidfal erly3 59 iandh WistaberndB52 2dmd asikied ed, such
as by a cauterizjng knife r(g ny ot her hnj. qu ch that the treatnent
TTuid doodorise 374 Bl fpresTeslend Al avhssy endifite it i Gestare BopIer SRBESS and 7,
an il ust sit thé@neiphnstedRE inefibe3 12Qi e Blost GudsdarPardif\Bationlzehe TIBUMEeEr 328 in
FI GURI% 5, is presented. The first caouplers 328 may be, for exan‘PI e
0 ' healthcare provider will cut the manipulation zone 318 after uncoupling the first couplers 328
located at that manipulation zone 318. Thus, the third portion 354 of the inbound conduit 326
would be pulled from the second portion 348 until the third portion 354 is removed. Upon
removal, the distal end 352 of the second portion 348 is sealed. In the embodiment shown, the
distal end 352 is automatically by the collapsing of the distal end portion 352 to form a closed
25  seal. In an analogous fashion, the first couplers 328 between the first portion 342 and the
second portion 348 may be uncoupled. If the inbound conduit 326 is formed as a single
integral unit, the inbound conduit 326 may simply be cut and sealed, such as by a cauterizing
knife or by any other technique such that the treatment fluid does not flow into the body
cavity.
30 Referring now to FIGURES 6 and 7, an illustrative embodiment of a coupler, such as

the first coupler 328 in FIGURE 5, is presented. The first couplers 328 may be, for example,
the most outboard coupler 328 in FIGURE 5 between the second portion 348 and the third
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t he nost outboard coupler 328 in FIGURE 5 between the second portion 348
and the thirdportion 354 of the inbound conduit 326. In this illustrative
enbodi nerw9 20to38i73t al end 352 of the second portion 348Chas2@9pueior ned
bias to close but is being held open by the proximl end 356 of the third

porti on 3gdsion ¥ASor tm%&ﬁ g%rgdﬁltr?’% pﬂ’lrtfu ﬂﬂlst?‘é%e Eﬁ:&%&@'e@tdth@'agtag ?ﬂsq)};?% gfrom

within the second portion al end 352
col | apsesthegedond pertions 348 has Refafermied Qlaﬁ CMEIQS@ bﬁl @UﬁEsh@Aoamtb}ﬁ& prokignal

al ternatiyg 3%8%?81%91’%& orfith #4' HRbJ, Fbe %‘BEA }pr%'g "vaszﬁ%é %I?J?efnﬁﬁéﬁgﬁcﬁﬁm ed.

The system1's ana §tem

enbodi menwijthintle secoridlmaroyl 3d8rudin shewﬁﬁﬁEIG«hmE:’h tlgr distpland 353 calapss thufiotm
|nterf§c Le pl aced on an external surface-in this case on an exterior
porti on o? ¢te second | eg encapsul ati ng nenber 470. The tributary conduits
405 may be SECRH’fQﬁng aow eFIGURES &K af 8B, loee sletrite hggoaeh capsillliadativegg nmenber

470 [ t ech h th |
nst ance. TERETALYSIoBg: BREAITRE PaiprHBAbtranss Peort o EIGHRE Dby cn

drape 448butAwthid dmiRAimedt, theafibGthiy@bhduits 465 Nhichl akeOpiirtt JTQ cbhduiy inferfhidelarels i nto
the | eg manlfol d rrenbe[)s 460 as_ suggested by arrows 474. Tai tributary
condui ts BEedgnEn sKEmatsugcesin thi ca% opdAexietionortfeaf gherseediddessi t e 404,

Ext er ngl | h’nc@#sﬁfhﬁﬂg heRbér470UtTAE HibaRRASEGts405 nﬁ?l‘)e E’écﬁiéki@@th'@%&ﬁeﬁér dtiew from
the intrac ular and interstitial ‘spaces to e tributary conduits 405 as

suggest edsasyndles eigapsuiating membpraArA using PRaURINgEshnigHe sueh as Hgsrareieusi ape 448
may be onghap Qs lnkﬁﬁc@fhe%@ég'eﬁ&&mm)méﬁibe} hes s BQ@Hf‘Qn(ﬁPMWeBt &ﬁ% and

t he out bound conduit 439. Although the gresent invention and its advant ages
have been#f. shesuess or ﬁen@ﬁ@tlenﬁﬂ@xallomth@ ow af fluids intpsthe legimaaifoldanenbeni t i ng

enbodi Menjig il %E&Q#Lﬁ'a#&vyme PR ﬁg)qtahﬂ tndﬁﬁ?sr 094re &@5‘ dffeet] a%x#‘po?xrte{c{ ﬁfth ons,

per mut at 1 ons, terations can out epart I n romthe scope
of théji nd@mxsst@mlte@%memmﬂlytp}accmée amm@uwmdmltsaﬁwﬁsnaylptromd bettereflaypfioraci at ed

that any L%%H{ quutlaﬁl% din%ergqsdpsrpla(?%g? fhg ir O B_A%Sf\é}g %Xst? Loy 4 g: ms?_t A

may al so
fluid renmd2al As&hstve in FlGU R[E8®,\1hemg>nf-ddherdntfdmpm4a8 triag belen sipt(for theloeiestatidne m

i seue sttt CL HBREMERnh a8 A shpou SonfLieBt o "coupl ed 1o the. i nbound
conduit for deAlthtﬁgh thg pi'd’setﬂﬁlmtﬂﬁiorf dndiitd adv@niap& HavdbsendisclosadUn the context of
20  certain illustrative, non-limiting embodiments, it should be understood that various changes,
substitutions, permutations, and alterations can be made without departing from the scope of
the invention as defined by the appended claims. It will be appreciated that any feature that is
described in a connection to any one embodiment may also be applicable to any other

embodiment.
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a sem - perneabl e out bound conduit for placenent proximate to the tissue
site wherein the outbound conduit is fluidly coupled to the inbound

condui t; woaor/aswat ment-fluid collector fluidly coupl egCTarseeve/oe2iboound
conduit for receiving the treatnment fluid and a recruited fluid fromthe
tissue site. Caim2. The systemfor ing fluid froma tissue site of
claim1, further conprising a recrui Fﬁqﬁgu' d determnation unit coupled to
t he treat Méntlaifd:ui d coll ector for determining a volune of recruited fluid.
Claim 3. The systemfor renmoving fluid froma tissue site of claim1,

f h uid_di hi h b d d
and out bostatandu & MERETR sl of AR el MR PRom the |

group consi stompgsiog: a hypertonic saline solution, a CaCl2 soI ution, a Kd
soluti@n, a NaC sol.ution.,. a Dextra | u ndadr Cla|m4 The
syst em(gf or removi ﬁeﬁﬂfpfeﬂ]i’eﬁb]lel”b%uﬁ‘s ?‘ir‘g‘éﬁ g’r ?f ed’?p‘é’f‘ﬁ‘?artﬁ 9_/? t ?W\‘%%'iﬁ
conprising: a voiwesméntdusdidioeryfuai ldrweloapedd the Fib@iall cohd\di fopddiveripf t he
vol ume of treatnent fluid, apd rec |ted luid; and a treatnent controller,
the treatment cont FEHMER rthesinbpnd sonduti opr ocessor, a nenory devi ce

associated with amlxpeﬁﬁaare@ﬁ%woonwt fOP placetfnt ﬁexﬁﬁ&%&&ttgﬁle%éh the
m croprocessor for receiving input signals, the volunme transducer coupl ed

to the input devi cEhersi thee bﬂ“nﬁﬁ%“aﬁ‘s@é@v&t’%ﬁwmﬁ’ inppundeondyiirawdessor for
del | vapi Ng oL PU ki ia AL SIRIE Ro e BRIALIRESH Al ARkOR TR devi ce

are operable to receive an input sighal fromthe vol une transducer and to
determ ne a recrui treimentflugd Wladﬁ@uléﬂdcﬂw%fr@mmttsweélteont rol signal to
deliver to the output means whereby the treatnent-fluid delivery unit may

be controldiggh 3. n r eﬁfé%?ﬁ@mtf& rErH@vﬁQﬂﬁlH‘ﬁlonﬁd 3 site G BiM P-furllte cSUSERIR for
removing fluid froma fissue site of claim4 wherein the mcroprocessor and

nenory devi caregpited-flyid determipation ynis coupledde thedisatmentoiitid epllesiog fgdeteaniaigust a

flowrate |rh\tmn55fq@érﬁq@éatﬂufld uid delivery unit. Caim6. The systemfor
removing flurd froma tissue site of claim4 wherein the treatnent-fluid

delivery unit further conprises a heating el ement and wherein the system
157 Claim 3. The system for removing fluid from a tissue site of claim 1, further comprising

a treatment fluid disposed within the inbound conduit and outbound conduit, wherein the
treatment fluid is selected from the group consisting of a hypertonic saline solution, a

CaCl2 solution, a KCl solution, a NaCl solution, a Dextran solution and a dry gas.

Claim 4. The system for removing fluid from a tissue site of claim 1, further comprising:
20 a volume transducer for developing a signal indicative of the volume of treatment
fluid and recruited fluid; and
a treatment controller, the treatment controller comprising:
a microprocessor,
a memory device associated with the microprocessor,
25 a input device associated with the microprocessor for receiving input signals,
the volume transducer coupled to the input device,
an output means associated with the microprocessor for delivering output
signals, and
wherein the microprocessor and memory device are operable to receive an input

30 signal from the volume transducer and to determine a recruited-fluid volume,
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further conprises an inbound conduit tenperature transducer coupled to the
treatnment controller and wherein the treatnment controller is further

oper abl e WO 20®a8B27@ an i nput signal fromthe tenperatur @Criseedoeeso and t o
devel op a control signal for delivery to the treatnent-fluid delivery unit

to adjust the heating,gl L0y » ittolbifnal lG1SSTH HE Mt &Sﬁ}gwflm@l%bﬂh‘é' d from
a tissue site of claiml, fUrt Aer compri si ng a condurt I'nterface for

coupl i ng the inbound tecatmeni-fluid deliveheumniundoherndnicalfed ik tesponbeioghexantrel condui t
interface conprises 3 Ialur ality of tributary conduits. Claim8. The system
for removing fluid fr 4 tissue site of claim12 wherein the tributary
conduits are sized and provided in a quantity to provide a desired surface
area. C aiGhia.5. The Biesystem ffanremeving flwid fiohnua tisshie timoficlpins 4 whersintthe of cl ai m 1
wherei g the j i Il ses fir rtion hayi istal end
and a gr oxi ndﬁﬁpogtlbggssglﬁ%ggﬁ egneogg%wﬁc?ret ]icu%lrllerr? ?f?‘%‘g?"a&d?'é)f’ Sl%grgﬂog % rﬁ% tcg pr oxi mal
end, wher ei mdjusea flow taad inghaltreatmént€lufd deliterponit.i on of the i nbound conduit and
proxi mal end of the second portion of the inbound conduit are coupled by a

first cou .« O ai emyf.or. remvi ng f i [ Ssue site
of claim Sﬂ,lﬁ{;/\lh%r ein "a?g“%‘g? %orglﬁg\;lg@ﬁuiﬁtomcaownsﬁﬁ sgtgso fglag?fr‘é'? Qpﬁglrtb‘% on having a
di stal end arwtngenpfloiideliveremdt fusthet campeses ndieqing telearentrand iwhgredn tie sysedm end and

a proximal e wherein the distal .end of the first poriion of the outbound
condutt and it ERERTER ot BPodiRo R GRar SR rB i R R Rt ar e
coupl €éd by aoareliehandwhgrtia theGleatmBnidontrdeg isfgh&opé@ble terosivaigh ihputi d from a

tissue site of aim1 further copprising an open-cavit reduced- pressure
subsystem f osamﬁﬁ%w dePPUREE t‘faP%ﬁE%{ aB%WCE‘QW 5 W%‘P?%lgl}f‘ifqré‘ﬁ'fv.erﬁoé‘?ern 12.
The syst em fidatmicmBvidiglivdritiglt foradiisthd h&aGh€elemé®. of claim 11 wherein the
opencavity, reduced-pressure subsystem conprises: a treatnent device

conprising, .a . fenestrated non-adherent drape, a.plurality. of encapsul ated
og membetdiifdhot ea tsvHe NgHaHRe f oo s s ono R e SRRET It
portion w tha @nb@gintepatd P oupRADBE irdothd @hdithndithdodtas tomuitOMerapteabl e
to al |1%W fluid flow into the interjor gprti on, and a central connection

menberl>f | ui APIEbsrace womprises apluplify of YibsarysordWSul at ed 1 egs, the central
connection nmenber having a first side and a second,

Claim 8. The system for removing fluid from a tissue site of claim 12 wherein the

tributary conduits are sized and provided in a quantity to provide a desired surface area.

Claim 9. The system for removing fluid from a tissue site of claim 1 wherein the
inbound conduit comprises a first portion having a distal end and a proximal end, and a
20 second portion having a distal end and a proximal end, wherein the distal end of the first
portion of the inbound conduit and proximal end of the second portion of the inbound

conduit are coupled by a first coupler.

Claim 10. The system for removing fluid from a tissue site of claim 9, wherein the
outbound conduit comprises a first portion having a distal end and a proximal end, and a
25 second portion having a distal end and a proximal end, wherein the distal end of the first
portion of the outbound conduit and proximal end of the second portion of the outbound

conduit are coupled by a second coupler.
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patient-facing side; a manifold for disposing proximate the first side of
the central connection nenber and operable to manifold reduced pressure to
t he cent raiD 20v138272i on nenber; a sealing nenber for di sPOETIUSGO4£4pOrti on
of the patient's epidermis and operable to forma pneumatic seal over the
body cavity; a reduced-pressure delivery conduit; and a reduced-pressure
interface oupl i b iSRS G I L glyv. coupl e
t he reduceog%;%lrlgssurgﬁ gse}{sﬁ\r}lteﬂragreggﬁgg?fﬁlto tﬁgssﬁggﬁ)@ﬁﬂh é%g{t%r%‘gﬂﬁ&#ﬁgg system
for renovi ngnfapei-eavity grsduced-preswiee gibsystent for tegioving Aluidsdioai abadysadmfaal
connection fbgr has a connection manifold menber and wherein each |eg

mani fol d mermber is in fluid communication with the connection nmanifold
menber. Caim14. The systemfor renoving fluid froma tissue site of claim
12 wher ei flaifd 2oyt bbheriister deruemowingfliid Brotratissemsdigiof claine ] bobgikiadheapert | east
one of st he ' 0 Jrenbers. C aim15. The system for

r enovi r519 fl %agﬁﬁkééiﬁqxzﬁérfsg%g&@s%tglhggm@ﬁsgls.m 12, further conprising a
treatment flui d direaoeddevice doimprising: i nbound conduit and out bound condui t,

wherein the treatne .l 1S | d fromthe group consisting of a
hypertoni c saline so ﬂ{sltrgﬂﬁ?néén @&gﬁsrgqeﬂti on, a KO solution, a Nad

sol ution, a Dextr am gotalityiodencapdilacdley mgmbers Chupladtd the ndbh-adisyait dnpé,or
renoving fluid froma tissue site of claim12 further c rising a vol ume
transducer for devel of)archz'a‘é{“%i“b'ﬁgepo’f?\ ‘%‘h‘ﬂtl@/%]egfn@l@%%qnﬂ’:‘%a%&oﬁe@at ment
fluidiand recruited flvithd@nearations dpeBlen® Allove Ml Flolv it thd iRRribi Rafioie add
controll er conprising: wth

m cr Qprocessqr; a nenory devi ce associ ate
the nicroprocessor;? nirﬂﬁa?neaté ‘B@“%Féglﬁ@ﬂ)éﬁoéﬂlg&‘qthePW@?‘m%freBﬁarpé #&Sor for
receiving input signalegs, thd@nivalcbiRclidnan&ibes Bivigifiseddd MdlalBednput devi ce;
an out put device assoclated with the m croprocessor for delivering out put

signals; and wherei n PHENagingsidecessor and nenory device are operable to

receive an input, $hgRad for URPASNErYQnHRBhd frANSHWE Ble RMEhI tohridei R idnir &
recrui ted-fluid vol une,
15 and operable to manifold reduced pressure to the central connection member;

a sealing member for disposing on a portion of the patient’s epidermis and operable
to form a pneumatic seal over the body cavity;

a reduced-pressure delivery conduit; and

a reduced-pressure interface for coupling to the sealing member and operable to

20 fluidly couple the reduced-pressure delivery conduit to the manifold.

Claim 13. The system for removing fluid from a tissue site of claim 12 wherein the central
connection member has a connection manifold member and wherein each leg manifold

member is in fluid communication with the connection manifold member.

Claim 14. The system for removing fluid from a tissue site of claim 12 wherein the
25 outbound conduit and inbound conduit are coupled to at least one of the plurality of

encapsulated leg members.
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and to develop a control signal to deliver to the output device whereby the
treatnent-fluid delivery unit may be controlled in response to the control
si gnal . Gvaizmolod327The system for provi di ng reduced- pr es®arastoooatsrent of
claim 16 wherein the m croprocessor and nenory device are further operable
to develo cant r [ I ' . £ t ment -f 1l uid
del i very ljltr%iﬁ!tn 1%CI am’%gg%ﬁ%#rg?%%ﬁp‘gﬁoﬁ%Sg‘ﬁ%% Olrfglghlggé’- %‘ﬁg%rsur e

t reat ment of copipsising & fregtiventfluid disgosed wahimghretindund dordeit andeoytbamni torfduitt her
conprises a ] | eneng .and erein the systemfurther conprjses an

i nbound cond‘giﬁet%lb g%rfﬁ%? a eﬁ{r]%ul rlsas‘ﬁiéégtﬁ%gr md “u%f’ dcanIS?%Ofta?‘gg?'}%@}%tsafé Sntroll er
and wher ei n dohgioh,rae@iGi2 pdlutiomns Kall betutidnsa NaCl dokitionpdDdadnhe sdlaticnendadey an

i nput %i gnal fromthe tenperature transducer and to devel op a control

signal for d&ivery to the treatnent-fluid delivery unit to adjust the
heating el enent.d aim 19. The system for providing reduced-pressure

t r eat ment @iaimcléai m T syktemdomnremacing Aniddpaud adsedsifead claimmbZ furdfert he plural ity
of encapsul ated |.eg nmepbers c rises: a fenestrated first |le

encapsul at i ncé)mrPélﬁ’Bgla;v Ognlféﬁ?B%‘ﬁ?%tf%rdﬁ%%%%%a f‘g'batléﬁ ¢ g‘é%?fﬁ'?fi Y?é“rﬁ&?fber :

wher ei n t he treagnemfluidahd rezriiteé fuidpsnda ticatmdnt Sonttellerths eeamentsbateollen fir st

| ateral edge, and a second |ateral edge; wherein the first |eg

encapsul ati n§"PEI8r is di sposed proximate the first side of the |eg

mani f alod menber, a i@ose&eie; | eg encapsul ating nenber is disposed proximate
the second patient-facing. side of the |leg manifold nenber, and the first

| eg encapsul at i n§MBRBEVisH asseaatehWith 8l UISORISEMH: i ng menber are coupl ed
proxi mate the fij§hul RVRE ﬁiso@i_ﬁ'tg@wﬁﬂ%%@&Pﬂmés@&%ﬁec&ﬂggirﬁﬁt Jidals €9

mani fol d menber to formthe first encapsulated | eg nenber. Caim 20.

met hod of manuf ate yPlumg tengduchr gowpdeddio Ahe isgus deviges t he met hod conprising the
steps of: formn i andiuli ] 1 i t he
i nbound condui t %o@l%‘]ltgg\g%%%?&pr oXi lﬁr%élég{%&gr&tﬁs%zE&emgﬂeginggatgwpﬁ%ﬁalesht ;
providisng a treatnmemd -fluid delivery unit for delivering treatment fluid to

t he i nbound condyift.. f ] %Wli sen - r{m@ e
material, the ouﬁg‘lgﬁlﬁéﬁ){:@ﬁ% %g?sggér@ﬁlg%goﬁig pra%&%;gﬁg{gl‘f t? gé ¢ ﬁlg I gte site
on the patient; andignal from the volume transducer and to determine a recruited-fluid volume,

and to develop a control signal to deliver to the output device whereby the

treatment-fluid delivery unit may be controlled in response to the control signal.

20  Claim 17. The system for providing reduced-pressure treatment of claim 16 wherein the
microprocessor and memory device are further operable to develop a control signal to

adjust a flow rate in the treatment-fluid delivery unit.

Claim 18. The system for providing reduced-pressure treatment of claim 17 wherein the
treatment-fluid delivery unit further comprises a heating element and wherein the system
25 further comprises an inbound conduit temperature transducer coupled to the treatment
controller and wherein the treatment controller is further operable to receive an input
signal from the temperature transducer and to develop a control signal for delivery to the

treatment-fluid delivery unit to adjust the heating element.
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providing a treatnent-fluid collector for receiving the treatnent fluid and
recruited fluids fromthe tissue site. Caim2l1l. The nethod of

manuf act worgi3si7ai d renoval system of claim 20 furt hePCEAISPE9DI42g0 t he
step of providing a recruited-fluid determ' nation unit for determni ng a
vol une of rig te I vi.n |dfr

ti ssue si t(J’gBﬁl ];1élé rrg¥ l{fosggtgm fqrp?é‘f%lgg {eﬁiuce e resgéjre Ergathﬁg? niélmg%%m erﬁgreﬁ%abl e

i nbound con chmcapsplated ilegananlieo of ﬁ\e pmrafhas}mf eacatpmlat'éd 1¢g dieyhbesupmprigesa
treatnment-fluid df e{eﬁéusg & i nbo nd conduit, the treatnent-fluid
delivery unit op®f4BI"& " é‘?gle\%arps‘t‘f’é%t% " luid to the inbound conduit;

pl acing a sem - pefaﬁmiateasmhbwgmdcapandmgtrnmm mate to the tissue site, t he
out bound conduit formed from em - pernegbl e materi ; 0 pI ing
Phe. outbound. conbBRENE 1ok SePaIS IR ifst sig, %%qnﬁal bt i g

w thin the treat neahd i sddbsli 1@@}5114@@)/ unit. Claim23. The rret hod of claim 22

further conprising the step of fluidly coupling a treatnment-fluid collector

to the outbound WBFiEHthe ﬁrtsth‘ég ericaRiulpEng membsrds disposetrrerinpisthe BBEsids ofg t he
treatnment fluid angheded Makifld REmbérling sécBﬁHﬁe% E)éu%‘ii‘rl nfelribey 18611905% ai m 24.
The method of claim 22 further conprisingt ep o further corrpr|5| ng
the step of coupli ﬁ@’xﬁmﬁ‘éﬁlﬁlﬁﬁqoédjpéﬁlem'@c'aéﬁlé? af thategmﬁntfﬁidtmqmber,

treatngnt-fluid co d operable
to de{ﬁ?r m ne a vol Ehﬁ%&hﬁpw %‘r{rgglgértlm tggr%%%%q?%tc%;t I (e]'?éﬁ] ée{:a}m 25. The
met hod of cl ai m 22 couptadgireximhie therfiratt Interat edgk andisccenddeterat edpe of thoregt he gr oup
consisting of a hy i tion, a KC
solution, a NadC S%aﬁ{f&ﬁh&@ r@ﬁlkgﬁ%ﬁ’t Q&B%Iaa%ﬁgé%mgab&gas Claim 26. The
met hod of claim 22 further corrprl sing the steps of: |ntrodUC| ng a treatnent
devi ce i nt(daim 2190dy & anethog of merifacturing hiduid resmnyel system, the msthiod camprising thevi ce
conpri si ng: Pest rat ed non-adherent drape, a plurality of encapsul at ed

| eg nenbers c upled to the non-adherent drape each encapsul ated | eg nenber
havi ng5an i nt er i trmmgraniidound ¢dndeit freig semi-permeable material, the inbound conduit for

placement proximate to a tissue site on a patient;
providing a treatment-fluid delivery unit for delivering treatment fluid to the
inbound conduit;
forming an outbound conduit from semi-permeable material, the outbound conduit
20 for placement proximate to the tissue site on the patient; and
providing a treatment-fluid collector for receiving the treatment fluid and recruited

fluids from the tissue site.

Claim 21. The method of manufacturing a fluid removal system of claim 20 further

comprising the step of providing a recruited-fluid determination unit for determining a

25 volume of recruited fluid.
Claim 22. A method for removing fluid from a tissue site, the method comprising the
steps of*

placing asemi-permeable inbound conduit proximate to the tissue site;
fluidly coupling a treatment-fluid delivery unit to the inbound conduit, the
30 treatment-fluid delivery unit operable to deliver treatment fluid to the inbound

conduit;
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mani fol d nenber and forned wth fenestrations operable to allow fluid flow
into the interior portion, and a central connection nenber coupled to the
non- adherwot2odvep2zand to the plurality of encapsul at ed PCe&grs2o00i0er2¢6 n t he
central connection nmenber has a connection mani fold nmenber and wherein each

| eg mani fold ne . is.in fluid c | catl. ' tion manifold
menber, the cen?ggyn%oﬁﬁg3FF§%Sﬁ%ﬁggﬂah§®?%8ﬂ8¥¢%ggéQgﬁggggﬁgtggsecond,
patient-faci ng si deutboirglposduigforneueirint @ kahigpreoncabiztneatéria fi rst side of the

central connectign nber, .t he manif ol d. rable to di.stribute reduced

pressure to the ﬁ'é‘ﬂg'%ﬁ}’&%ﬁ#\ee%‘{ﬂ?%‘ﬂd ﬁ‘g}‘?ﬂ%?‘?@? 8'§Ildn°§n‘§ul eal i ng menber on a
portion of the tiisgdsthgSiticatnicnt figitd Mithindheticahhém-lakbdelioatenit.he body cavity;
and fluidly coupling a reduced-pressure delivery conduit to the manifold.

Claim27. The t hod of ¢claim 22 rt.her conprising the. st f sizing the
i nbound condliit’s anﬁhedﬂ?tﬁ%‘ﬁ?fc;’]'aé%ﬁé E?r%hfr teRe “g\hget ﬁ%ﬁ%not éﬁ%gﬁ’yﬁ%ii ty. Claim
28. The net hpatmdnt-EluRi 0dl1&2orw ee@utbolikteconthiin thedreamieaitsfltidcoltqetdard@s a fir st

portion having.a distal end, and roxi pal. end,, and a.secand portion having
a distal endesHYnahssHMeRs ﬂ‘é%r}da aiReied it Fom s GPUSSE 8 t he fi r ot

portion of the inbound conduit and the proximal end of the second portion
of the i nl@ir24condUihd methed cfulgined finyheacdmprisingaivpdpeot, furshred céroprisingrthe

conprising the step of decoupling the.fi.rst .coupler an | i,ng the distal
oo “thg | el e e i Bet M iabE imE R i R A5 el fbr e
conpri® ng tReruféERsid Abterndih@tioninit dPerbiile &t detsihind @Wolienefof fluldsrecruitedt fiegn body
cavity; and decoupling the inbound conduit and out bound conduit to

correspond whERatHe treat ment device after the dressing has been sized.
Claim 30. A nethod for renoving fluid froma tissue site, the nethod

conpri si _ng:mihgzsst epFhoihethid etdldig 22 v?lﬁfﬂ:ila fe _frﬁ%@bﬂlt&]ﬁ@@ﬁ deledteddfrant :cth&g_r?pt 0 the
tissue site; disposing a treatpent fluid within the treatpment-flu

del i very uni €ONSISHRE Q,fiag‘é’ﬂ‘?%Ich@l“ier?éﬂ”PP%&tm sqlytignga K&V/ﬁ]é‘ﬁgf%’ ‘[‘N@élt r eat ment
fluid recrui fgtutfohtd Beltraf@iutish dldesiigegai.t € into the sem -permeabl e conduit.

15 Claim 26. The method of claim 22 further comprising the steps of:
introducing a treatment device into a body cavity proximate the tissue site, the
treatment device comprising:
a fenestrated non-adherent drape,
a plurality of encapsulated leg members coupled to the non-adherent drape,

20 each encapsulated leg member having an interior portion with a leg
manifold member and formed with fenestrations operable to allow fluid
flow into the interior portion, and

a central connection member coupled to the non-adherent drape and to the
plurality of encapsulated legs, wherein the central connection member has a

25 connection manifold member and wherein each leg manifold member is in
fluid communication with the connection manifold member, the central
connection member having a first side and a second, patient-facing side;

disposing a manifold proximate the first side of the central connection member, the
manifold operable to distribute reduced pressure to the central connection

30 member;
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Claim31l. The nethod of claim30 further conprising the step of determ ning
the volune of recruited fluid. Caim32. The nmethod of claim30 further
conpri si nyorzhw/s8ER of selecting the treatnment fluid fr@cTiuseogoaL2po
consisting of a hypertonic saline solution, a CaCl2 solution, a KC

solution, a Nad dis?BLiHé 5 Qé}liném%ﬁérro?ﬁ% p%ﬂlo“toif fifd tﬁghg sfte %r%mg Qﬁneumatic seal

over the body cavity; and

fluidly coupling a reduced-pressure delivery conduit to the manifold.

Claim 27. The method of claim 22 further comprising the step of sizing the inbound

5 conduits and outbound conduits to fit within the body cavity.

Claim 28. The method of claim 22 wherein the inbound conduit comprises a first portion
having a distal end and a proximal end, and a second portion having a distal end and a
proximal end, wherein the distal end of the first portion of the inbound conduit and the
proximal end of the second portion of the inbound conduit are coupled by a first coupler,

10 and further comprising the step of decoupling the first coupler and sealing the distal end of
the first portion.

Claim 29. The method of claim 22 further comprising the steps of:
sizing the treatment device for use in the body cavity; and
decoupling the inbound conduit and outbound conduit to correspond with the

15 treatment device after the dressing has been sized.

Claim 30. A method for removing fluid from a tissue site, the method comprising the
steps of:
placing a semi-permeable conduit proximate to the tissue site;
disposing a treatment fluid within the treatment-fluid delivery unit;
20  and circulating the treatment fluid,

wherein the treatment fluid recruits fluid from the tissue site into the semi-permeable conduit.

Claim 31. The method of claim 30 further comprising the step of determining the volume

of recruited fluid.

25 Claim 32. The method of claim 30 further comprising the step of selecting the treatment
fluid from the group consisting of a hypertonic saline solution, a CaCl2 solution, a KCI

solution, a NaCl solution, a Dextran solution and a dry gas.
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