TITLE OF THE INVENTION THERAPY DELIVERY SYSTEMS AND METHODS
SRELATED APPLICATION The present invention claims the benefit, under 35 USC 119(e), of the
filing of U.S. Provisional Patent Application serial number 61/098,030, entitled "Fluid Removal System
and Method," filed September 18, 2008, and that application is incorporated herein by reference
10for all purposes. BACKGROUND  TITIERQFeEHEIINVERNPDIORIates generally to medical
treatment systems and, more 15particularly, to therapy delivery systems and methods. In certain age
brackets, trauma is not an uncommon cause of death. Severe hypovolemia due to hemorrhage is a
major factor in many of theseldHaRAP X Bk VER Y rS¥SIHMFOAND IMERH@DSC shock remains an
important topic. In addressing hypovolemic shock, vigorous restoration of intravascular volume
remains the primary task of resuscitation. 20This task typically requires efforts to control the
hemorrhage and to provide fluid resuscitgtHﬂAI\EBréﬁ’ £€Ce‘h¥éQﬁ‘a trauma patient with hemorrhage
requires balancing good electrolyte levels, maintaining systemic blood pressure, and minimizing

reakage from the miGoYASEH VLR Sh RN R BROH SR S DR Y TR, D aiing yg eforts are
Provisional Patent Application serial number 61/098,030, entitled “Fluid Removal System and

Method,” filed September 18, 2008, and that application is incorporated herein by reference
10 for all purposes.

BACKGROUND

The present invention relates generally to medical treatment systems and, more
15 particularly, to therapy delivery systems and methods.

In certain age brackets, trauma is not an uncommon cause of death. Severe
hypovolemia due to hemorrhage is a major factor in many of these deaths. Accordingly,
resuscitation of hypovolemic shock remains an important topic. In addressing hypovolemic
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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25 inadequate, the main contributor to damages is the hemodynatnic failure itself. If a 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 (LAR) and ahrinminal compartment syndrome (ACS) may
occur as a resuftrodritiechrsiguadondibgiosimg alyegossibie s e P NS &y 6. nrstRIsTn g REQIHE ARy A&
resuscitation I I use the volume qf the, intraabdomipal ents to increase
thereby incre@g%g%%%p%ﬁm ﬁf%%@%&%‘éﬂ%@ %‘S lC(lanfﬁ/tsr'aa\rbfilalvé)r]nd?ﬁl5I('ibresosrure (IAP)
increases, peERPSIHNG teriticaiset gad inrptgrisituationsr dimisp Geadvdirakly heweit decorftiptsirgan
dysfunction %BQ&&@MM%&&%%@e%SEﬁW%%MQUG for diagnosing the possible onset of

MODS is_by monitoring creatinine and blood urea nitrogen (BUN) levels to detect damage to the
kidneys. Tn avoidinghﬂ@ SreLRIogiARASIsRs kkertupdftipsd inarabdomivalorassHesy Beidiesirable have a
decompressivedaganato isyrippicaly bpeniddéhkdiesliaalong aspidlinadichoisarusaiation and
steps taken t Ss intragbdomi ressure, fluid ma ment is important. Jt would be desirable
to have a sysf[léﬁrg %{ﬁ%asﬁére%ncﬁlbl?o Oél?f)? bv%t#?fﬁ%ﬁﬁgﬁg%rg?ﬁerﬁa.gl'ievr\r/%ﬁ%fg? 3}%6{’3%"38 ress fluid
removable fréavithansbiadnithen dravidjuidscat thivinteestidichantliids e i er ilstelsRiattenddrey itcellular level.

Furthermore vibwawiddes derita il iqhavstesthagk anoiuid A?mezaheﬁhﬁé?mmﬁdtmeg Yquld be

desirable 10 to readily make available reduced-pressure treatment of tissue within the abdominal
cavity, ifichhisahibsnakeariiahle srdusesaeessimedteatment@d tsusmithin the shdemmiaahsaxith medical

treatment systafisimeestheanmsnatbosktiaicad dirssasidy the systems, apparatus, and methods of
the illustrative embodiments described herein. According to one illustrative embodiment, a fluid
removal system for removing fluid from a tissue site of a patient includes an inbound conduit tor
placement proximate to a tissue site on the patiSiMMaARYHound conduit is formed from a
semi-permeable material. The fluid removal system 20further includes a treatment-fluid delivery unit
that is fluidly coupled to the inbound conduit. The treatment-fluid delivery unit is operable to deliver

treatmel fluid to thBrAbkSRYiBuRadicahtrratment ryptRoVRIdsYisrsrrRdrRrshode Rra eddagsssdibvihed conduit

for placemendyprenimpiRiisnif)adisrethsiemimRatant R aHbevadsaduitisiformeddim a

semi-permeatble m;ﬁteria{, and Lhe,outbou?ld_ onduit is fluidly coupled to the inbound conduit. The fluid
0 one 1llustrative embodiment, a fluid removal system for removing fluid from a tissue site of

removal system
a patient includes an inbound conduit for placement proximate to a tissue site on the patient.
The inbound conduit is formed from a semi-permeable material. The fluid removal system
20  further includes a treatment-fluid delivery unit that is fluidly coupled to the inbound conduit.
The treatment-fluid delivery unit is operable to deliver treatment fluid to the inbound conduit.
The 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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25further 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 previdingtredmeatdprassioracmbiiagtingnt witthiedadee gyesaivéyaghanFaldefor and for

removing fluidfom waler sRaeesef diseuc,siie inckides alid smpual subsystery for removing
fluids from the waterspaces and an opéen-cavity, reduced-pressure su syg em. The open-cavity,
reduced-presieansuiodsiicens seadinglesmbiee findisposiogioe dpordonafithy flatidetisitpidedusenidpressure; a

manifold for disaasipgh T6a S UFAIMRSRLASICRARHPRATRNS IistiBG Fadused-Piesge to the

treatment device; a sealing member for dlsposmi;lgon a portion of the patient's epidefmis and operable

to form adpnethfhatedueed-Blrssirrdmegce &g uptia iR the-praling member/ang epmaklrto Suidly

reduced-pressiiiisidittie aRR OHESRENB IO GRRING the MABTANdTeRaTaRIRioibidibsatle the
reduced-pressure d?lia/er c%ndu&tgg H{Il?t angio d. The fluid removal subsgstem m% include an

I
or placEme cs??ée%“ﬁ%tﬁgtfgﬁ?%ﬂ& QPES RALHE ﬁioadelivery unit

inbound condUYTor placemen Hearts 4 58
fluidly couplettegmisatiflbuldedi conduit. (b yteatried io-fhe dhtielive cpnduit.i SThp eraitiecto-tekver treatment

fluid o the inoeh oy by B CHHERTIP YRR ARSI MG QGHHRS FROHIROUR apndut for

placement near to the tissue site on the patient. The inbound conduit and outbound conduit are formed

from a sEhi-psebaveismdushaeingludesanowhamd conitifos rlarameabogaete thatissHesdians tvnduit. The

fluid removal susleay STRifBORRT doatsema diersamaRbiuld selesiidfiida cenpisdiedhe outbound
conduit for receivinq tt;ﬁ treatment fluid and a.r cruitec;dlluid from the patient's tissue. The fluijd 15
A iR R RN s STREEPYRIRS (ot oA Ponifi o DR AR Thoval

removal subsr%%ee
treatment-fluishbgibertofuritiee inebrdetedtfaiohaetfoidinaltiouflitiEyopeadélad chd eigbning @ndiitme of

o e PSP SN BT,
placemért ng&moval subsystem may further include a recruited-fluid determination unit 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 method of manufacturing a fluid
removal system includes the steps of: forming an inbound conduit, which is for placement near
20  to atissue site on the patient, from semi-permeable material and providing a treatment-fluid
delivery unit for fluidly coupling to the inbound conduit. The treatment-fluid delivery unit is
operable to deliver treatment fluid to the inbound conduit. The method of manufacturing
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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20 to a tissue site on the patient, from semi-permeable material and providing a treatment-fluid
delivery unit for fluidly coupling to the inbound conduit. The treatment-fluid delivery unit is operable to
deliver treatment fluid to the inbound conduit. The method of manufacturing further includes forming an
outbound conduit, which is for placement near to the tissue site on the patient, from semi-permeable

material and finddibingery trainingridtlidcodioaios fwflofdlyagheaunlingotthenabouHaREEO Ndt. The
treatment-flui I ' rable to receive the treatment fluid and a recrujted fluid fram the
llqqu+1§ Sﬁé{ﬁ%ﬁ?‘g 3918 é‘?m gssue sEe (ﬂr‘{ T mctlu#es g?acmgﬁlﬁpdﬂk?gl&d&ﬁg l_lfhﬂaal‘

patient's tissue. The _ f manufacturing may further mclude pro
determinatiofiouhft isruesiippaghe natéente Jthadndiuid ccoloittimg owthoTinkeradniited fokdéternaination

unit is operakigriopeRieRBINGAeMal Uk il B?fr‘éuis%%g?lm&*ﬁ%ﬁ%‘@éﬁh&%%&ﬁ@%&&a@?Othef

illustrative e od?lSément .a method of removing fluid from"a tissue site includes the step of: placing an
inbound tonditidhesqurline e autbrung ponduitindhn havndiempdist Simdhuceeplingmiterimentlivery unit to
the inbound dhidlcilicEe toahsroabouttlodrdaiy erretribis aratabl el dshveionrfiow pfttratment fluid to
the inbound ¢conduit.. The,methad of. removing fluid from a.tissue site further jncludes placing an
outbound coﬁpﬁﬁnﬁg{ﬁl{gﬁg |§§(fjréllsﬁif{eTt]]g‘h rtﬁ;%nb fhHePhE B an %Bfﬁgﬂﬁf’lé’g&*g{%ﬂ% H‘gonduit are
formed from _ﬁ@émtiwmmléhmimliaieﬂdi@gsé@@m_:;itmd’midg\ﬁltli_ﬁlfntw_rtraﬂiwugﬂaite further
includes Sfiglyvppating the aLRRHAG RSN iR AT I, Sk fornling p frgatment:

fluid collector to the outbound conduit. The treatment-fluid collector is™for receiving the tr&atment fluid

and a ré@ruitéFiRS A teteroaination unisirthy Hrsatmemdivisk seliseiom T heremeitadaidue site further
includes disptiséngiaatientmie i Shuehviithirdhenigatmenidiid glalivenuuodtrbheme gtieg: of removing
fluid from a tissue s[il%qﬂa%%raalg‘geinc u coupgﬂg?a 10recrll{%$ftfj-flui dgterminatio_n unit to the
treatment-fluid collector. The recrunaa-Mie QLI SHHERS AR SR Libe RIS HatREHD DAY ume of
fluid recruitedrroide theuprwent perceiied iiivatiative dnfbedicauaptesifthiowy Jiamsianadwathadof the
present inventi ] | i es, A few examples follow, Technical
advantages g}t e%é%ﬁ%ﬁ%%n@ﬁ%ﬁﬁﬁﬂ%ﬁ%%@ lﬁgg%%m %aeé tiseie SV\I/%étgrL esrr)%nc}%‘éefinlgyabe
removelPin £ABEIIMENshanethos adtRRiagRiisdhesystem theysitapnionthy uston ppatienisse of
hypertonic sehitinas i prafvaennacnelianiugrsmavahsithautallertingdisiplestiohde balance.

Another advantage is that it may help reduce intraabdominal pressure (TAP) and reduce organ

damage. Andther gaa\?é’ﬁ%@% 18 PatdSman DR sedes nimakdemy eRrrssy b ESERRSPIRAR from
tissue. Anottianagvataabenvaly dntaje pr thaedt safeajiowtforespeairiogtofpesivai@T recruited fluid

from tissue. Another advantage may be improved safety with respect to hypoperfusion.

20 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.



20 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 25apparent with

reference to the drawings and dBRIEH DESTRIPTIONIGE PAE BRIGFIRGSCRIPTION OF THE
DRAWINGS FIGURE 1 is a schematic diagram of a therapy delivery system according to one
illustrative embodiment; SFIGURE 2A is a schematic diagram, with a portion in cross section, showing
another illustrative EH3&RIM dna stkenmtiagipgtalively thystpynielivery GHRER® idingzoh@matic cross
section of a dgﬁ@{}@fvmm%gelivery system of FIGURE 2A; FIGURE 2C is a schematic
cross segtion of a portion of the therapy delivery system 10 shown in FIGURE 2A taken along line
2C-2C; ° FIGURESIYREZ &careivenansdiaggmolitir anssian insrenesastirapshawing spahistem shown
in FIGURE 2#instrativishiBddidéeoseipsnapicslireryigstahanother illustrative embodiment of a therapy

delivery system; 1515 is a schematic plan view of a detail of a portion of the therapy delivery
system of FIGURE 3 ;@H%:Eélﬁﬂf%%n gle e 5??5‘,08&13?)%%{}@ fasvhsrapy deliy gy S5 of the
therapy delivEl8RE@rk: of FIGURE 3; FIGURE 6 is a schematic, perspective view of an illustrative
embodiment of & FIGURE 2C is a schematic cross section of a portion of the therapy delivery system
10 shown in FIGURE 2A taken along line 2C-2C;
FIGURE 2D is a schematic cross section of a portion of the therapy delivery system
shown in FIGURE 2A;
FIGURE 3 is a schematic plan view of another illustrative embodiment of a therapy
delivery system;
15 FIGURE 4 is a schematic plan view of a detail of a portion of the therapy delivery
system of FIGURE 3;
FIGURE 5 is a schematic, perspective view of a detail of a portion of the therapy
delivery 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.



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 illustratiPEFANCEDPRES CRIRTECN OESIVEUS TRAGTV B'EMBODIMIERNT §B is a schematic,
lateral cross section of the encapsulated leg member and nearby components of the system cif FinT
Tp st3AL. DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS In the following
detailed descriptiodnghehielitvanatetaited destiiptions frthieibmtetiseradbedonts acdenanoesyinglerawings

that form a paHRateahohigRR SRRAMERTALG dee ket hrsk iR delitbie aghladhpse skiled

in the art to practice the invention, and it is understood that other embodiments may be utilized and
that logical sTERE drfrkiofmeble Brsesislipdindheraindareticsihe invealione anthitdswsristosdparting
from the spinhangeopmbbdigeinyanyde utidiaditddeialbprhnesREsAlyMe-ERATBIE thasecakilsd in the art
to practice tf})%eerpcgii irgentsmdei?cribe he{gint dtihe descﬁgtiogl may, omit certajn. information known to
those skilled ih The 1 0TS THE YORS RS HetIgH S eRaLUpR O PRI R SCRE LS4 AQimiting
sense, and taeoistdgseilafotrediemimativenabhixhdsmekitischie thie fin da ppadyideytib eratppinees claims.
Referring to : | ve. | rany:del f in a body
cavity, such giééﬁ@a%ﬁh%@3&\%@;@@9@3@%@%}}? p@r% r‘?ép%]glg illr}f 8;:%%/2%%%5%%5%{3#55‘ In
addresdthg fitifd Enfedprangdetaded desseintion s dbprefte oratindbe takigm tnaibimitiglsensstand garces (or

compartmenisdpebet e enianas FBoRINE Gre deﬁﬂ%@r&l@r@yth{@ﬁpﬁgﬂgé%@&?;ﬁ§pace|5: tr*]‘e_ tial
e body of vessels; the Interstitia

intravascula_lr V(_)Iu ne IasmaIy ), whi, r is the volume within t f
volume, which is sitifated" &%&lﬁ%@ﬁ&r Pé'éi HYEAYS Fphertimsri oS ipharaps drey e petamd A olume;
and the intraloelhgtan wdiodyesavityichuih thheuwvabdoeiad cavitygsedfkip. celldtyAp eiting 1psraiFIlvater space”
e S G B s e
dynamics, body water spaces (or compartments), and membranes are involved.
There are three body-water spaces: the intravascular volume (plasma volume), which is
the volume within the body of vessels; the interstitial volume, which is situated within but not
restricted to a particular organ—it is the “in between volume™; and the intracellular volume,
which is the volume occurring within cells. As used herein, “water space” means
20  intravascular, interstitial, intracellular, or intercellular volume. Under normal situations, the
water volumes in these three spaces have a fairly regular relationship. The interstitial volume
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



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 lasgtuprpBdiigrethmiub tiiprsdin daséscice ovith sssdvimipataasionl duuw (rAOPEFRCH ter stitial

volume can RElkalh Wigeing [HURIRPASE JRRYLRRRNERRANAT RRIBRBAIANERDetween
water spaces p

ay an |mp(.)rtanetl rS%%iélﬂtI:ﬁle movement of 30 fluids. The intravascular and interstitial
spaces are seshansmbrang isecmsablpienatsthdfitie SofEHRSASHETRIERD MY AARR A AEIR tifferently

in various organsmeineslemsmbiance WhisfoalRrigastinada arsandbelmaxe sienidaiveen the
intracellular volume and interstitial volume, is imperyious tqlg teisgs, bﬁtfuncti%ns with a
e} JE(f% hﬂ]?ransport

sodium-potadHIsBathe tHEcs ARG RIS &Y Y SSH0N G OMhe LaNSE

m from
potassium inthisheagedial tbhreliddr svestiigariEhis peymeabiade thatemdyshefsbddsm-potassium pump
shuts down in trauma ot for some other reasan, passive ditisi Sodivmdong-testhgigells may still
occur, 5increasingn%ﬁeeci%?%%gﬂa o co?fs%n[]l%{?(? ﬁ?&@%raj.l@gter Wﬁﬁ%év down the orsmotic radient, and
this may leadranagstatat witkilitiee, DRitienang teecdssrtdelivene reoa HGIHHES advaﬂth%eaﬁgl?‘é%teristics of

the membrangs aligngiferentARRIAAERE SLRAILY BR SR i BRIAGEREE oFthindhisbpatient, and the

therapy delivery system 100 takes advantage of these characteristics. A few illustrative examples that
show thEch W¥ristics of the membranes follow. If a balanced salt solution, such as Ringer's
lactate solution, is use®asndet ealtrslotidinisudh asfRitk ety amits solighing & assodkomtseatinens liters of this

treatment fluig, whichs.a crystalloid, is adde the iptrav | rRapHalfian hour,
equilibrium isgr‘é1 ,Cﬁh‘gét“ﬁ%ié’lgﬂﬁ}ﬁ%ﬁf % 8%%9‘%?’&%% ti)gf‘gr?c%% gg ttglglﬁ%%trrﬁgéi.@.t’o c'rlossl the capillary
endothelium d5fteBdjdaischdiisttitothesntavagawlerlimeesofftorahuhalfin brrisaudiim 13 rashsdo mL

(i.e., 2000 mig) 1EMAIRS DRI HEIMBEFRACRIARA EHRQ MBleldR h2QaRIML dd@erson to the

interstitial space. There is no movement to the intracellular space because th(gre |(§ no .
15 freely and distributes along the lines of the initial fluid distribution of 1:3. So 500'm (i.e.,

2000 mL/4) remains in the intravascular space, and 1500 mL (i.e., 2000 mL*3/4) goes on to
the interstitial space. There is no movement to the intracellular space because there is no
osmotic gradient in this situation.

If the treatment fluid is changed to be a colloid solution, e.g., 5% albumin in saline,

20  then leakage out of the intravascular space is in proportion to the net albumin leakage in the
body of about 25 to 35 percent. As such, if two liters of this treatment fluid is infused,
approximately 500 mL (i.e., 25%) will leak to the interstitial space and 1500 mL will remain
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

7



osmotic gradient in this situation. If the treatment fluid is changed to be a colloid solution, e.g., 5%
albumin in saline, 20 then leakage out of the intravascular space is in proportion to the net albumin
leakage in the body of about 25 to 35 percent. As such, if two liters of this treatment fluid is infused,
approximately 500 mL (i.e., 25%) will leak to the interstitial space and 1500 mL will remain in the

intravasciiacSheeRri@ains ther guldnt-am axmAteaRlieR AL 0SS thesiosslicnnambikane of the

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

treatmentitfidieed Bypetionio Samddsdand d 729 phlisdifianashriirascdiirigerste Tt ieétlon of fluid
from the {raesllvigisenagewbiRedcalizriaSaechiartipatnant fhedahiahmpideadeding to

(weight/volume) of sodium chloride, exerts about eight times the normal osmotic pressure of the body

on the cfi§ FHEP NBSTAEHS I IR, G ARAATsh ERwmssiNHg of HETWAKERYasolT the

intrasellulaespacesand natdromitbe inteaitiahspace HegRUSR Ihesapillany endeibalatbatier is freely
permeable to small ions such as sodium chloride. So if, 250 mL of such a h;/pertonic treatment fluid is

infused ifPSrNEsARIVREEE P WA deeei e ARPERS PR DR rEm e thcetdtdt 3paddieso the total

volume thabistiistribhtedvisulvecke(286Q 69 adeed and AiZAGedfroptheaitagellwasspace). The
total volume is distributed between the intravascular space and the interstitial space according to the

ratio of tHE STartiy DSk E8 MYREEOH tHECHIEN L ORISR BY Rt SARFARRSCOIATC S 8htbrs interstitial,

and 36 litesssipitaceuey ithevepfitha bailiteqs oiieésl YalumeRdderinibadniravasedlafspace would
receive approximately 0.5 liters, i.e., (4L/16L)*

2L :,QO.S L. The intersti;[(ijl?l spac vt\]i?uld reﬁga/e 15
Liteld, . neEopPTIapondi108y S G 2 Pl LIRS AP RORRA B R WU seel et fuids
since theyndaRecatiseiplyPRIPAL eiiehaNenRassiklyIReizuesiifieivenadTeicassive srasitiiredl he largest
volume adminisired safelg 10 under r%aél cggg]iéigns is around 250 mI1 till, this approach may be
helpful if controftet AL R Op??rﬁ%‘iﬁ?eFﬂ%?H if R YHFAYSI ARy SHEEPSIR TR QLS will be
describegnterstiGointinlingaeneier fufdl GoRE tissthestlerapyvwdedneny sisiride HaGRalpsttaramove
interstitiai)a d intrac ulaéfluid from a tissue siie &02 v%l.hicg)ﬁr&%g intc):l de an area within a body cavity.
The therd§ HEREYy KstarrepscsNGst e alepinall iy TP 2SRRGBt uid delivery
unit1304 ischuistyitcduidl @dlieeryeunin fdidsahimimuciaptienyiile, ,dn fluid communication with, an
inbound conduit 106. The treatment-fluid delivery unit 104 delivers a treatment fluid, which
is described elsewhere, into the inbound conduit 106. The inbound conduit 106 is fluidly
coupled to an outbound conduit 108. The inbound conduit 106 and outbound conduit 108
may be coupled directly or with a conduit interface 110, which includes a plurality of
20  tributary conduits 112.
Fluid pulled, or recruited, from the interstitial and intracellular space of tissue at the
tissue site 102 enters 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
30  through the 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.



inbound conduit 106. The treatment-fluid delivery unit 104 delivers a treatment fluid, which is described
elsewhere, into the inbound conduit 106. The inbound conduit 106 is fluidly coupled to an outbound
conduit 108. The inbound conduit 106 and outbound conduit 108 may be coupled directly or with a
conduit interface 110, which includes a plurality of 20tributary conduits 112. Fluid pulled, or
recruited, from the Thienstitiatatruidteatietiotar 1gpaseinditids uaeairinerisanedeiterd 2 ptsisiige conduits

106, 112, 10 I I- bl s More fluid ited th ters t
conduits 106%%%%%%@%%& %%pf gg‘ g)%lg afﬁ%w%léi%uﬁ(r?égﬂ‘é%evﬁﬁ%% F?Cé’yégaeﬂp ’?tger?gg?ﬁt:%aqﬁressure,

open-cavity Sisoaairaent dhaig prd ieerdited fBridmoy deivpalintditip nataisicenciduish priodudtsials, e.g.,

ascites. The igretfiakanddnreseluan il bring-ulesdonRrdshRisamlis HRfiokL2, and 108 is
represented by arrows 109. The outbound conduit 108 is fluidly couEIed to a treatment-fluid collector

114. The treSTABHRIRARPANDITA LR RbKchmrehr &2 fislay iRt FHEhIERERNIST 114. The
therapy delivempessiespH)GrintecagiButes sranemeans sevigedidddarsvidigdhadseaieneighigid

30through thﬁ,g%@g‘ﬁts 106, 108 11§é dﬁe/hjch n be anﬁ]({nea ssgltable#g(%ar%ga%t that function,

such as a pump In the freal naeﬁtr!}?gi ﬁll{Yeerrff umit 154° a%oblgslﬂésctwgeﬂ | %apumﬁn Mreatment-fluid

collector 114entplen E2thetheideamant costiotize tld asasheng ast esceine Higohls to anth&dnedienent-fluid
collector 114mg0 RS RIS Aol BYSHHCEF tiRS (DGR Hiaspests of the treatment fluid and

recruited fluid delivered thereto. For example, the weight of the treatment fluid and recruited fluid may
be reali?bd by a tral S!S Mathegtsd feevasiovsiepiedatinns. diva eramaledghths fsaine#dmunicated by
first couplingweighinst ihikGriatthenc AMATSBIGMIRN tnHe kAR trMdRCibHaN: Do PadibmiawfaHIoF thensducers

might measyre temperature, pH, or other attributes of the fluids and produce corresponding transducer
ol The RIS P LA R i G aFBD e RUmR EEANG bk B 96 (ERHERment
controller 12, tiihegtaami nidoriteotierl 1223w aneighhoff drecrecnitizdrBigials He rendi Hr datethdned.
treatment-fligofeiée s e O Y MRAPIEL CONPH BRGNS Sebied vk RGERIGRRIR i & 415 for

various calculations, For example, if the beginning
control signal may be sent by the third coupling device 124 to the treatment-fluid delivery unit

104 adjusting the flow rate of the treatment fluid into the inbound conduit 106. Whether
directly by the transducer in treatment-fluid collector 114 or by the treatment controller 122
processing signals, the weight or volume of the recruited fluid may be determined, and the
transducer in the treatment-fluid collector 114 or the treatment controller 122 that does that

20  may be considered a “recruited-fluid determination unit.” As used throughout this document,
“or” does not require mutual exclusively. The treatment controlier 122 may have its own
display or may be coupled by a fourth coupling device 126 to the communication unit 118.

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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weight of the treatment fluid is supplied to the treatment controller 122 and the weight of the treatment
fluid and recruited fluid are sent to the treatment controller 122 from the transducers in the treatment
fluid collector 114, the weight of the recruited fluid can be readily determined. Moreover, if based on
programmed protocols, a greater or lesser recruitment rate is desired, a 15control signal may be sent
by the third cpepliagigaviaantrdstbdhteifieatmidirieftuislaedid/aryonndcliod willusiigRES Adveiate of the

Jb%G. thather ding(gI‘)(dQ%the transducer in treatment-fluid

treatment fluj Intonmlﬁlqggggg ((:jOLlIlIf 1 €, Integra
collector 114 FB())/ Yreatmen controqler §5% rbcesgsmg signals, the weight or volume of the

recruited fluid may Bes dattewndcenduin tothendavibdued condwie 198 amaychi srmeresHatitertyiof or the
treatment copiraller. 1 5¢ (AL Aaes DA ARMaY, MhANRIYEE wely BEHiRribdiheleisiTinadien unit.” As

used throughout this document, "or" does not require mutuyal exclusively. The treatment controller 122

may have its W HIBHMsBwIE) Hefeanad Byesmsatthae S MoRaRt IR B% ERAE 8 Amunication unit
118.  Thecapimdritm 1QGhutAH Bt 1TReardahe sendite Mekdipeatiembeanefamaseriadxidsedconduits
106, 108, and 112 can be e from any material that permits,0smosis. ' ' patible. One
example is atgi‘l?mggléegggig@%dt%g%eﬁg t%%r‘?slgef{ydlrloﬁﬁﬂ?%‘f Té?gﬁbséﬁﬁﬁééﬂ@gﬁg&%ﬁ? pliable, and
readily bondabifacEisrtiesiniotef watiabies ae i dtioghdientte denssfipe. chhrinfesiabyea 08! Bhd 112 may

be selected tg.help Achigva RrlesirReh it rerava-iifrriaRisneisadene &l Randeffective

diameter. The operating temperature of the treatment fluid will also influence fluid removal. The
surface @reafMHeateonduits 106, 108, and 112 that 30is in contact with tissue allows for removal of

fluids. The conduitsrh@&:bHa8d abatit 2 0paythedbussiigiddes indreeliviantloio dakverrioitdf cavity and

then unbundled. The condyjts may be a sepatate system of conduits as.in Ll

associated V\}i’t‘f‘?ﬁ'%(ﬁ’ﬁ&’é‘a‘fd?@é’ g elP% Wity %Sriatﬁhnee% 120! %y%?gﬁllégov%iﬁgéﬁ éﬁiéﬁg}w&? )ién

connection with fréSHRERIRIA BN bl ddaldoitd dOBayre 168 dostehbetbesimhedimenisal EBaduit. The

inbound condul 490 oA FuR MErAERAMMRRINERCINiCT04 sRaBRRGIER D the
which may

tributary conduits e a web of smaller connection conduits. 5 The tributary conduits

112 forrhSan ﬂnﬁ@@n&@ﬂt@f’aﬁ@%%g@ﬁ§% PRIy dep erR s e AHBIPS e Y uman body. The

tributary conquifsmbli2Hag pyagivis) shansuifass ae GsrRsEAiariserdientiecsiinetiighibathéelinga desired
fluid removal at the tissue site 102.%‘}ypically a surfgce ig %gsirqddthat Willléillgyv agleoasrrgggi(;)ig.g‘{@dient to
cause flow. THECHREAHRDA RS APHH JeTE i B R LIRS OHRI 5% TSR eatmant fluid, i.e.,

the gradient, srinbladbsidirecflawpliggn The term “coupled” also encompasses two or more components
that are continuous with one another by virtue of each of the components being formed from
20 the same piece of material. Also, the term “coupled” may include chemical, such as viaa
chemical bond, mechanical, thermal, or electrical coupling. Fluid coupling means that fluid is
in communication 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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The inbound conduit 106 is fluidly coupled to the treatment-fluid delivery unit 104 (a bus may be used
in some other embodiments). The outbound conduit 108 is fluidly coupled to the treatment fluid
collector 114 (also a bus may be used in some other embodiments). The conduits 106 and 108 may
be coupled to the treatment-fluid delivery unit 104 and treatment 15fluid collector 104 respectively by

any manner sédutexs(hphd Nh€lcovibagmiayohea agpaspicics divm pakyios solitibanpaggph avelding, an
interft_arenc_e p&cc%%g,ﬁ&%ta g%lisno%ﬁege%%)pautery, efc. As used herein, the term "coupled" includes
coupling via & Separate object and Inc (de¥ Girect coupling. The term "coupled- also encompasses two
or more componentbeligetment Suithudghs alithberaaltebgae thay ivipasecdfirethcrvafdiies d0mpohents being

formed from 39, the, SRMesRIRSE; i il St dD6IREM G60HRE HomAYRBLAS, Hhgical, such as via

a chemical bond, mechanical, thermal, or electrical coupling. Fluid couplingﬁmeans that fluid is in
commumcatfSfusetiierehberdnniig pd everamiexisinthe flopringieasphbstrammentBuideed by the
treatment-fluitioglivieghosrit dadsiniadae uiaslisandii dR8anaysheodidén baeRHSHF08 gases. The

treatment fluid may, b i that recruits fluid from the adjacent.or neighboring tissue at tissue
e 103 ance SHRE S0) M F0 SR ale i S SRR TR oSy et
hyperosmoti8uldiavhilaatifeasanentifaithimaizieg foeratkastplthepdtigneribimdiesl lais nanftiey groscopic

material o a8t STROUMRR L A 6% HUEIGHY AUME) BRI RIpTiR SRipion may be

used as referenced earlier. Other hyperosmotic solutions may be used, such as a sodium chloride and
30 dextf%n (&3S MM&?&‘}@&U%&#%WW&%&&& Fine Chemicals, Piscataway, NJ, in deionized,

Stelrile Watgr)l. Othern Lmiﬁaia«e(ﬁxaé;w&ﬁmﬁtthai&ﬁﬁ?m%ﬂmwa@y@l% Q@afdldMakeht @é\g&Xtran
solutions. Still pther examples include, rosmotic roncotic solution (1. , 6%
Dextran-70) ,ﬁg 'Slg‘eeﬁé(%,’%o *8 @8&[1%‘%&}%%%%8 3%191??823/&%? i’gf;’%g}‘gﬁﬁ}é’wﬂgi? n-70 solution
6%. Theaswatlndeplfivéd mighthalocheity nkie digas ditat 02,phs seapindioe: oftiduds:diag 106, 112. As

the gas passemibiatah Sauheid ARl R M R AE dRIAINRARHNE SRR (rouah the

conduit 106 and evaporates into t owing gas of the treatment f e gas Is chosen and situated
to maxihize tREBetiBridiscaliectgiaibsisatienirfitid ealigeion rthed aoatyard tecleterminerthe | where

the surface ignfsintafadd ol winecaliRa MR, KERIRE NN He philgi@d Haaysamedime minimizing
heat loss to %ﬁgtient. The heat loss can be addressed by using a gas warmer at the treatment-fluid

delivery unit TP REHIh 2iRst Serle S gashio dhlsrnps theadeighy otchs suthpsigiipid;which is

compared to the weight of the inbound treatment fluid to compute the weight of the recruited
fluid, i.e., the difference. The difference is then displayed for the healthcare provider on
20  communication unit 118.

The difference may be used digitally by the treatment controller 122 to automatically
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
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The flow rate of the treatment fluid may be controlled by the fluid-movement device 115. The flow rate
may be adjusted to account for the length of conduits 106, 108, 112 actually deployed in the body
cavity near tissue site 102, the temperature of the operating environment, or the rate at which fluid
removal is desired. To monitor fluid removal, the 15treatment fluid is collected at the treatment-fluid
collector 114kwhavithynddpa detenidte tHehasignahidefiedelitionmpdiudeyics 180 sitedaltedlysupplied from
the patient's e jmer impl i .10 rmine the wei the outbound
fluid which is&}c%an%%%?gq(?lfoﬁﬁg %e%ﬁ? E)%ﬂt??e w%%ﬁérﬁ I?e%tgrﬁggfﬁfﬁg %?j ?3%%5‘ e-a t[N?eégv%/}é'fg] 1tnof the

recruited fluitheiiapuids dpd Adhmay bhéhenfitelisiseed it thewflgraprayend fod git¢isahbliedéoprovider on 20
communicatigambif driBor devided SHIRIERLAMRYREHSS D SigHHNRYIre JEeatnay hetipligs 122 to

automatically make adjustments as previously suggested. The removed fluid's (treatment fluid and
recruited fluith) k9GRAESdNEoL the inppdataifd alter dhferenb dg By waiasatment controller 122 to
automatically adjustibeicloptoedsteadoantpieriblotesmns ofiflonunttes 6€ differaitdecahiathion? Svariables

to control the amount of fluid recrujted. If the, treatment fJui(T a gas, the gas can be passed through a
condenser tgf?]é?mna qéaﬁeaﬁ‘ﬁ'fa‘ﬁ%rr‘étﬁé‘ﬂﬁ |%a%‘8n0%tﬁa§agg‘§§ﬁ) eﬁren(l:&: eé lé‘fet%%’enaggrggrfh@%leﬁatment fluid.
The recycledigagistathoptivhedupbesdavicedd ayfoceuamplsna aintlsignal menbedelivoedrolkbe 122

includes a hgusiRgHUALLARIVENEMAOIIAIN YRTOHR SRTNARRASIIARRIYTH S dalad M Roeatment
fluid and recruited fluid and controlling 30treatment-fluid dellvea%unlt 104. The treatment controller 122

may red8ive AL SrufResh eREIR S iedrsarBrti Aol eavmaRites Hedamersiyrnd
delivered byttelaRbasi aod pidggiaticouibd fosntine reimpddttiuche alactoid ddieddtrdteatment

aiready n & Be S e AT S Sl ZUROL e T i Ve A hecenved i
the input devidsl te@plingydbedh é2ddelibe tedttocatlifid detiveriominht aittanasuimolislt acheatingmory unit or
device 134 Qi ¥ elMREGH R AMINIRIAC TR hifledl BBAYIEABS5R0Bwn in one
15  illustrative embodiment utilizing a microprocessor, but it is to be understood that many other
approaches might be used.
In operation, the treatment-fluid delivery unit 104 delivers and causes the treatment
fluid to flow through the conduits 106, 108, and 112, and to the treatment fluid collector 114,
As the treatment fluid moves through the conduits 106, 108, 112, an osmotic imbalance occurs
20  between the treatment fluid and the neighboring tissue of the tissue site 102. In order to seek
equilibrium, water seeks to flow from the tissue to the inside of the conduits 106, 108, 112 in
an effort to 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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5 to keep a recording of the input data to allow different determinations. The microprocessor 136 is
operable to carry out a number of different determinations and may have a number of outputs. An
output device 138 may deliver one or more output signals to the third coupling device 124; for
example, a control signal may be delivered to the treatment-fluid delivery unit 104 and on to the
fluid-movem@phoitiitarddBlitucatohtiddaniavtitd sateetireoshe. candaito tHis; &&&inhpleanhtheieatment

controller 122,may, monjion e {SRREIANS AL AplEIa VG KE-aHiaRy dkcappluit 108

and determine-thal more or fess S needed, and a't EEerature control signal might be sent by the

treatment cohifbitey be2allected andreemousdiifpersibiaby 2nathenweraathBisIAETCABMEN IFals104 that
may include g heating SipRentip e flindItb el wRINEN | iduIREiasiResubserimiiak AdEsis shown in

one 15illustrative embodiment utilizing a microprocessor, but it is to be understood that many other
approacRes FBAYDEA—ed. In operation, the treatment-fluid delivery unit 104 delivers and causes
the treatment fluid Reftavin1e BEHURE CoRPIDjtani06stH08e ambdtidestrd scybenrddbrfiarfividid collector

114. As the treatment fluid moves through the conduits 106, Q% 14 086 REBAiciRRalapcmoccurs
- . [INC Sy 20t
20between thEPEATENT %ﬁgd&ﬁrasﬁ%ene?gtﬁﬁ%grllrsié)rteéesnﬁ%&)of t%ue |§ssue site 102. In order to seek

equilibrium, virsteestitisbsdtinfiave! futamstiaeeti sfiadissuiter R4 oMY EB AHESTOB2HBSYEMiN an effort
to achieve the,same-caBcar kel Rl Sl it olisaneasolfitaecieRmant ibishoreasisse of the

difference in volume between the treatment fluid and the_ fluid in the tissueé)f the li??d)i,hhowever, no

practical €haffgetrRESssHn S bEYstn A Ao AR SHems 20R ipslides afcaeRtend oSl 185y will deliver
fluid from thegipdtaesilidaicspacasansidigyiplesstitiahapareitierardahdohiital theigoribheteptds, 108, 112.
The fluid will be delivered from the intracell space at roxjmat 1 Jatig telative to the
interstitial spS&&™Y" regxﬁ?ﬂ‘épfﬁses Fggr}ﬁsé/rsl eﬂﬁ% 5tr%?\&e setﬁﬁgﬁlg rﬁtégvgcégn zét%%% I%8,.’11 there is a
concentratioragitesj@nd bistvadlom shgertissiUedanetitheessoracasment efsisiraicn peaittie HHS 85930 balance

the qoncen;r%q&t H%f&@&bﬁ%ﬂ@l%ﬁ@@.‘vely 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 inid the conddite regmepbdervice FHY iﬂf@ﬁpﬁ?ﬁ%}ﬁiﬁh\*h%c\ﬂ?ﬁ%Pﬁﬁ‘ésoaﬂ%tﬂwtéemﬁ%%qﬂﬂgﬁ space
and interstitiafispReR AP MRENYBVilE 406 HABhELRsandithe04viTheitieatiate devidei2020nplullesl through

another meard TP EU G R 0 A B A e e RReE L o
reduced-pressigrebstssiey b atdeednia brneraray/Brsvateacolic gutter 208, and one or more of the
plurality of encapsulated leg members 206 may be placed in or near a second paracolic gutter
20  210. Each of the plurality of encapsulated leg members 206 is coupled to a central connection
member 212, and there is fluid communication between the plurality of encapsulated leg
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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Referring to FIGURE 2A-2D, an illustrative embodiment of a system 200 for fluid removal and
reduced-pressure treatment is presented. The system 200 removes fluids from the interstitial and
intracellular spaces of a tissue site 204 by way of a fluid removal subsystem 203 and removes ascites
and other fluids from the abdominal cavity using an open-cavity, | V reduced-pressure subsystem
201. The systelrc@Bprinsiutlddiacieaindaitt2dovigarsiedpedsartivant dovidalin isdygigally placed

within the pa\g}%gg%aﬁg%m%kg&vi%s&@% gr%%ﬂ-%d/ity, reduced-pressure subsystem 201 and the

treatment device remove fluids, e.g., ascites, and also allows general reduced-pressure treatment
of tissue at or near The tifsyasitsiR02 omywihihetbredidip toswerndlavantiyn s Thisnaleatiothert efgeiden20? is

disposed withiris emabamidneRatisiel i oad & WaHRMPLANER HEAALARRELANISPYR AlgRnear the

tissue site 204. The treatment device 202 includes a plurality of encapsulated Ieg%[members 206. One
or more of tHERHAF2IADISMIRAl Sontsmifneioma s Dos il edeepmeatdsy 5F A&r a first paracoiic

gutter 208, and on&Redutwar predsthe miyrbdigpplicioanstiRirdile 2omes ey prad R amdeaprced in or

near a second paracolic gutter 20 210. Each of the plurality of encapsulated leg members 206 is
coupled to aacsglir%ﬁ?éf)({:%(%ﬁgesc foortmgﬁ{elr% '8? %2?,?3%853%% ?s%t‘ﬁgﬁcaosrﬁgnsﬁmgas AR SHY a%lurality of
encapsulatethfegrondinitbedsiPiogahtisstiae Aensedl leweinsdioredueedipees2i2)’ Botbraty plvrakioy of

encapsulaledis et ARAABLIRBEQNIALARBREIANIEIBRKS b RLEIASIRINUR fRestations
214, 216, 218, 220 that allow fluids in the cavity to pass through the fenestrations 214, 216, 218, and

25 220 ¥he DRMREF DR EeyseiRessug Wil bbloss Do theAimesehies pEs Bk Whick&itral connection

member 212phienmianiekanaRgansvilye eansutadasidearsamyRs ket kBan A z3E3 pediseussed
further below.f . A nt']alnif[old 22% anif%ld ad,ﬁl%strib tes redlfrced ressure ﬁ)?the treatment
g Member 4%?0%%88 TR NNSHEL RIS O Bressyrs SHEMISEERAEC One or 30

device 202. R élgglffng menber 2
more skin cl@suge pfessers. may be placed on the epidermis 234, or skin. Reduced pressure is

delivered to the mapjifolgl, 7igs dyougp ﬁa?ﬁﬂ}i'gﬁgd?{se HE é%ﬁf&?a‘f& %%%eeg(‘é ?ﬁ%rbéﬁ&%‘&?lﬁm@c‘t?oﬁ

reduced-pressure deliveaf conduit 230. A reduced-pressure source Ivers reduced pressure to

the reddéed BRI Eonbeineniold 223 may; aksamsany fymim Apeiennd merifpidisavesed bergimuman,
animal, or otheHeRINARIFHMIR. th b IBsRINRAH A0k OB S provilR 24 iSi genepibitisriaadeuthe abdominal
. Ty P e R T B IS B0, S Remmaning Boide From b oot Boe: The manifold oy device 202
typically includes a plurality of flow channels or pathways that are interconnected to improve
distribution of fluids provided to and removed from tissue (or devices) around the manifold
20 222. The manifold 222 may be a biocompatible material that is capable of being placed in
contact with tissue or proximate tissue and distributing reduced pressure to the tissue site (or
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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Reduced pressure may be applied to the tissue site 204 to help promote removal of ascites, exudates
or other liquids from the tissue site as well as, in some situations, to stimulate the growth of additional
tissue. As used herein, the "reduced pressure” generally refers to a pressure less than the ambient
pressure at a tissue site that is being subjected to treatment. In 10most cases, this racluced pressure
will be less than th@laireakphermpee33diie gihowhicvetiie: padaninsl esidecpeiier 026 valypitvddaduced

pressure m JQ&J rostatic pressure. of tissue at the tissye site. ss gtherwise
indicated, vz‘\( es (ﬁ%@é@%{ij?g %{%teg r(teeﬁgiﬂpgrrleca\g%éeplrlges%gfgsss.uﬁsél ns'n}ésrilelpélgéﬁ%?]gqrdjmanifold pad, is
placed proxifadiecdpragsire gidhedistud Htsddetibre s tingmismben224mayrbaiaitold2hat inasetkie many

forms. The tgsBird RRMRARTLRE23M hRy 6lR:EL BEIALMIERI RIS BRI SIANREIR SHIIGUREBaL is provided
to assist in 525) lying reduced pressure to, delivering fluids to, or removing fluids from a tissue site. The

manifolc® 227t TtIRFiTRRSEREA! Rir sy BReRr Akt ts P p atpiRE S Pt SpReRIEREonnected to
improve distrilaidteiniof feddsepireidad 40 thodsmswierdirofertiasidBatndadicashBngunanthie zaanifold 20
222. The mag‘jgcr)lt%g%% @na}xapeaaitbiocgmrpai&%e aterial that i%ca%ble oLbei g If\ced in contact with
tissue or proximate tissue and (Yis%'rl%)uﬂln& féduced f)ere‘eén&?ee O HhetisSR &id aor%eev?(‘:’gs'). Examples
of manifoldsdvag on il éowigrbliotmaissticomeibaded sompoural ecsplis turddogid wdnidrogehifioedng form flow

channels, cefiulaii 0am sy shasRREREAILIOAM R AYS HSSHE SRURG RS ANy GHids aRiggnd foams

that include or cure to include flow channels. The 25 manifold 222 may be porous and may be made
from foldfn, g‘%i'ﬂ?é’tef’éﬂgd ﬁ?&lﬂegrf%frﬁ/tﬁfﬁéﬁ‘ltﬁgféﬁﬁ?rs@%af@ﬁ- particular biological application. In one

embodiment, the maieifeliz2admpearovs HagTuand incluian atiHakiyv advieragnossiad grlls or pores
that act as flow,channels. oroys foam may b lyyrethane, open-cell, reticulated foam, such as
vt g R RS s e S LR o
Other 30 emfmdiir:rfenlwmm}eimadhﬁsblqmdrcﬁma@ﬁmdsiﬁens.dﬁakyxge_pnritudEddﬁttw snalthg manifold
222, such asRRRmIvEMAIRFR S i Hxaehlﬁél(xdi%%O&J&mékﬁé'%ﬁl?‘ﬁéﬂéglﬂ{%&y'i&y@?ate“a's-

The sealing member 224 is placed over the abdominal cavity opening 226 and provi a pneumatic
seal adbtjuate dnighe Biehr essmpplied aed qonreakwith suBlspseansmber thahisirerisded thediBeire at the
tissue site 2@4aghiRARAlINg member 224 may be a cover that is used to secure the manifold 222 on
the central connectjon member 212. Whil?tréceéga%}a& member 5 224 may be impermeable or

semi-permeable, tha SESMSERESTILT 1844 ARG FAEPIECR RYH BreSAOR £ e tissue site
204 after insteiiehipermitthbesgaling widinhicfir @R 4he weanilfiel bk foinihe kahwity-prenirgd2Réry he sealing

nenter 224 o e R SOl e R e, e
impermiéabilprifokd P abpigrample, ascites collected from the tissue site 204 using the manifold 222
and the treatment device 202 may enter the reduced-pressure delivery conduit 230 via the
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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10characteristics desired for a tissue site or other application. The sealing member 224 may
further include an attachment device 243 to secure the sealing member 224 to a patient's epidermis
234. The attachment device 243 may take many forms; for example, an adhesive layer 236 may be
positioned along a perimeter of the sealing member 224 or any portion of the sealing member 224 to
provide the ssamplereofidipesiutdtyeddbe28B4mihdttrmasbdingidedpplithd medidqetied Moathelease
member thatyis. . 1ime; O ication,, The reduced:pressure interface 228 may be, as
one exampléi,l%(]gg?? gﬁ%oﬁn%%’;lt%%%%% a/%gl%:ﬁr%gr?%tft%ct %\Sg%svagégemgf%ﬁ?atﬁg mine. hi’i?ﬂ old 222 to the
reduced-predeisrEetiisp.cofgtinmdteshiensytea dlpremsnitofingsystencmnstrivre seenisodalvery

conduit 230 t9sm, 28 MeuHfe sk drde Vi QXD ARGIRD FURKISLHOM the tiRstmnRileid044ising the
manifold_222 aé)gg‘tgﬁﬁ treatment device 202 may enter the reduced-pressure delivery conduit 230 via

the conrectdf 258 N ArRSASEI R BB mdnt RE*eyilsnt SHBGFY6RI TROTE AR ARIE srirds
reduced_—prepmssereledemmehaaﬂemﬁj{té}eﬂmbﬂeﬂadlfﬁmﬁeémmgﬁﬂ@mmheiy224 an_d into
ihe manifoldided N (RONERTERIRSSHEE SelGONGRNdHI R AR Amedigal 25condul o tbing or
any other means for transportation a redﬁceglnpre sure. edade pressu‘?e IS generated and
supplied to the redBetringpdmesibeipElG URR B 23hdmative Iregilodinab rees sesdonofe R82. A wide

range of redfRe 1PV AP MAPREARVEINEH R IR GRISHRY. ALY SRYIBGLRIRI T SRoriBgrrange may
he AA mm H&to -AAA mm Ng and more typically -100 mm Hg to -250 mm Hg.éThe range would

usually ihclute Ban s farmgd 3othaRimsdEy of lgaedilercinbe £ash i eoruils 226 Masit e &levice 240,

might be adadeahifold mecbal pesiehickhef boa alcaenfadshembleltieryuas belwten@e iy example, a
fluid reservoir,oglrﬂ%ggggti?rrln gwebrgg%rdrgpi%h}n be adgleci{ to hol cittesi xuda(jjerc,, and olth% luids
removed. Other examp?es of represen atve dEICes 248 e rﬁnélye &inciiie e&%??(fﬁlé Tiddial portion
242 of the déitangksonuihiz 2gnanifolibmemhes 260ccfdecitmoksttedd sy olamie2A6cilba kgstem, blood

detection sy sigitolaREHLARER B ¥l MnlHK IRALPROGSY26Br IREUREIALLERATRY1ONINg system,
etc. Some of these devices, e.g., the fluid collection member, may be formed integral
member 206. The leg manifold member 260 has a first side 264 and a second, patient-facing

side 266. A first leg encapsulating member 268, which is formed with fenestrations 214, is
disposed on the first side 264 of the leg manifold member 260. Similarly, a second leg
encapsulating member 270, which has fenestrations 216, is disposed on the second, patient-
facing side 266 of leg manifold member 260. The second leg encapsulating member 270 may

20  be a portion of a non-adherent drape, such as non-adherent drape 302 in FIGURE 3. As
shown in the longitudinal cross section of FIGURE 2B by arrows 272, fluid may flow between
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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5 to the reduce-pressure source 232. For example, a reduced-pressure port 244 on the
reduced-pressure source 232 may include a filter member that includes one or more filters and may
include a hydrophobic filter that prevents liquid from entering an interior space. Referring primarily
to FIGURE 2B, a schematic, longitudinal cross section of a leg module 256 of an encapsulated leg
member 206nspbes26detrrbaels dredipssiliiedd agdtiepadphbth Payen aychadeneadswiivmdgalorality of

leg modules Zﬁﬁst %&A%ﬂ?ﬁ%ﬂ%??dqé‘r%n% é‘?gﬂ”ﬁ O AMEIDSL 2O WRIENNAY PEa Bingle
manifold member that runs between the leg modules Y or may)i)e discrate components of a

manifold mafPaarmcenried &g thesgemadise eneanswating prembee d 10 nivaitis?8ibBre2@6t déghe

encapsulateq |egnaghaRfer o8 Jﬁgérts@m Qd*ﬂ@EHP@&%@@l%@%@&ﬁgtmgﬂ{&mﬁ%@i&omon 262
of the encapsulagg Ieg§15 memper 206. The leg manjfold member 260 has a first side 264 and a

second, patiéfY-KIARE Eriwiaps nckdngyteasenisavsiding Richadinggeondingpibesivere acmrnts

fenestrationsef14, is disposed on the first side 264 of the leg manifold member 260. Similarly, a

second leg encapsylating membher, ?‘R\g ich has fenestrations 216, is disposed on the second,
patient-facing side gg’é’r{) aor%%%ﬁ%ﬁ me% ot éﬁ%%cg%sggﬁclengbﬁggpé%qaot?ﬁger%e@%%er 270 may
20 be a portiepnafctioromenthes 23t is papentadeThs ssohrah dinnestiod rapa 802 13 S BtoREVES shown in

the longitudiRghrEasshREIE PhELBHBE42ROX aitawsIZéd wikid metycﬁmwéesm‘éggaﬂm%m leg

modules 256. As shown by arrows 274, fluid is able to enter fenestrations 214 and 216 and flow into

the leg ManifBRIFEAfiSerish Stifenesiradons 248 c phedustsenpsction armdasion membst$itentral
connection nagypdded 8d 2 f2§iRrie2EB o My taiedabiRtmrifol @dRiatat 25assAsactan, phiepofitangof

encapsulate%lil egz%ie(g\ er. grcl)r?e (i% Dresen 5\8. As efgfg%,hit can be seen th?t the first ﬁige 264 of the leg
manifold member 26U IS covered with the w&ﬁl@geén ap ﬂ%?f’r%ﬁn EMBET OB s A A the second,
patient-facingnsitlec0BE disprsdd gnordmidts theneaminetiQ6 Orapifoidenent ey 23d. sEbosabded encapsulating

member 270 yhichdR dhisRIRRGSISHBCIER B mBP R AR RAISIAAPSA 430U RA thindlsiative

embodiment, the peripheral edges 276 of the leg manifold member 260 are also covered by a portion
of the fifst le§TEARMRINBIRIERE ARt aetinberd apermateagidithyshavamduehick ispnaleus Rye 277

and a seconthiaferphefgedsd 91 T betiedelRhrIAARSIIATNG INTAGDRE2L SRR FaBAR A Sheside 264
and the peripheral edges 276 and extends down onto a first surface 278 of the non-adherent drape
el I Rrsmeen At e RBGIRY

248 and formS QeI B FRY @Y RLHLIA RBERIRAG R RALI H, (e R et Wi ating

member 270peyiphetals=@820fThe fiis iclrmpetioapaciptulgtivremdnebe? 86 Aiceedphipte ddgethitizecond leg
encaps umtinﬁr@%ﬂpggtigz Qﬂéﬁ&glation member 286 is coupled to the peripheral portion of the second
20  connection encapsulation member 292, except at the leg coupling areas 252 in order to provide
flow channels for fluid within the encapsulated leg member 206 to flow into the connection
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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5any known technique, including ultrasonic welding, RI; welding, bonding, adhesives, cements, etc.
Referring now to FIGURE 2D, a schematic cross section of a portion of the central connection member
212 is presented. The central connection member 212 is formed with a connection manifold member
254 that is encapsulated with a first connection encapsulation 10 member 286, which has
fenestrationsW2tBFTGUR{ SACOTIROG GBI BRAPSHINS DB Mamie pRBElity dismespdianrdufigst side 288 of
the connection manifgld member 2534. A second, patient-facjng sige 290 of the cqnnectigon manifold
member 254 ?ﬁ%@ggﬁﬁ%pgg)cﬁ%gvii%dﬁ%ﬁ@§§%ﬂfgﬁg%a¥ﬁ%r% de?%ﬁg %lnsoﬁléas%h rpe?(t)glrﬁPaeteJ&%n onnection
manifold methbehedity Phensapswteddeg atidrers 206 psattisivibuted mibthe 20damifsimedenishthénestrations

220. The firshgnAGGHLRIsLR £ACRRS JALIOR: AR 28 AR RRTIRARI ) SPA8.RRt augligity shown).

which is analogous to the peripheral edgﬂe 311 of the central connection 310 in FIGURE 3. In a similar

fashion, the SUHEHF S AMbELdN ISaBpulnkdid? iteast dompdiacepdn thrfiastsiseidhiREtnes up with
the periphersireggamtiivn tishmaniReRenw2BsBESTGURPLE) 28fe skt paiiptirial dagyof the first

connection epcapsulation memper 286 is coupled to the peripheral portion of the second 20
connection e{%gg%gl?%ﬁ%ﬁ %S?n?g%?lﬁgﬂ?lggiccé"ﬁ{téf)ﬁﬁeglr&f%ét{ébﬁﬁod RSB 19‘{8ng Svide flow
channels for fhdehvintienttity eprrans 26t eud| e:glniphdjd_eﬂ@%ctaﬁiow hatdtympqﬁmglézﬁ@rommfold_
member 25433igHHREBH A (RISLERGE AP 295 ERRARR 2ening FIRIVAY flFRGNe directly

into the connection manifold member 254 by flowing through tene ns 220°as suggested by
arrows 296, FieechriRiniPreed vsivgspedtnionl esingmeans Qhesis e cefredrRspseneslssiiation member
286, and whegst@fluced pressure is applied to the manifold 222, the reduced pressure causes fluid to
flow from the connectign manifold member 254 through fenestrations 218 and into the manifold 222 as
is suggested by arrows 297. | t n ced-préssure

| @ by an ST SR 4 R Bk RSO G PR PR A G PORET st
interface 22&¢hoaligd tovbiehlthgrfitiid snbelimeat] deddsahie dacddgnresters tHelimerynchaddlic2ise.
30Referring {g,El SRR Bnd e AREa%aNQ1 G CRSIPAIN dfRdsRIGRsHSS SHfystem 201 wil
be presented. The open-cavity, feduced-pressure subsystem may bje use rby first'sizing the

treatmeht dedgainstabeRationt s enidesmaindddrabams thecabdonringd aperitie 32 vithhe CdyReE-BrRsspre
non-adherenthgiaRR 246 Widh 0pJlurality flepRaanRidalertSQIME MbRE 220 S plagsdiibig the

abdominal cavity and both the non-adherent drape 248 and the plurality of encapsulated leg members
206 are distrBERBHHMRE deBSHthS the REhiSSitheonsh jhnssatie member 20 e BxidstiadBtiated leg
member 206mimifold202.nEhe thdupal-peakord ¢ulivers cdwrs @ i0AJibE tdapiédlch AR2rédweadsed down
adjacent o Ine sk side 4040k e, st connection. chcapsyiafion MBS A0 (See FIGURE 2D). The
sealing member 224 may(fﬁen e applied over e abaonminal cavity opening D580 provide a
pneumafic s@alover the abdominal cavity opening 226 and to help hold the abdominal cavity opening

226 closed. In addifliﬁ@t’é?i@&@%@%ﬁlﬂ@s%ﬁﬁ:'mmg%h@ﬁt@@ﬂro@ﬂiﬁ?%@%&gﬁﬂmg%@emay be

further 10closedor reinforced using mechanical . Aumn6 means or using a Icuutscu-piVJUIC IAUJUI
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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system. Application of the sealing member 224 may be accomplished in a number of ways, but
according to one illustrative embodiment, releasable backing members that are on the adhesive layer
236 of the sealing member 224 are removed and then the sealing member 224 is placed 15 against
the patient's epidermis 234 about the abdominal opening 226. The reduced-pressure interface 228,
such as port 238, immmmwtmﬂsps&aaﬂng mnme&ﬂémwdmﬂhatbmdmcﬁﬁenrdammm be

delivered to %%lBQ&EﬁZ%acﬁQF iMh neﬂngltlx r2 c{lc%&iuﬁr éd?f@&&t‘panf Id 222. The

reduced-pressure delivery con Ult y coup ed ere uce pressure’In erFace 228 and to

the reduced-pheahityrefiehoruhconduits ﬁéé@éé@%b@%dlﬁ@@bﬁﬁ:@?@ﬁgﬁmmdb@é@lpm%ure
source 232 isaeiiupiettiamdingdany s, m&%&&r@dﬁﬁe&b@fm@f@@;%a%ﬁm iy 8 Bo&@BgAtt 230,

which delivers reduced pressure to the reduced-pressure interface 228 and into the manifold 222. As
shown irP FIGORESTS:§h 84 RAHAS rP28 diiblite S theeplpnseersit cacensulaied ivaEmRAtAMough the
fenestratlonSaﬁdBrérﬂmdﬂlyeaﬁ)ledMyeqtlommﬁaff@iﬁumgmb@dlﬂ@QOﬂ&éZEm&dwﬁnmaﬂ)f0|d member 254

draws fluids from theg abdominal cav estr igns 2 n sf fro rality of
encapsulated leg rrr?@m nerosmé% °§§s§3§e}fs %‘] o%/(\)/uazfler%rgws%?gn fer}%géfﬁﬁr"{?/arﬁl h?()?Fﬁ%?JRE 2B,
the fluid fIowEIﬁt@fbﬁe@ﬁ@apsﬂnaﬂyopmlndém‘émwmc@ugIqqﬂ@fe%(é)str“%lmﬁ&tzcmmntma first leg

encapsulatingfginbey RaRRNASIALIR DEeIRSERloNs M ANHhPReRILAPEI R RBRRUIatiNg

member 270. The fluid flows thr ough the encapsulated leg member 206 towards the connection

manifold%merdiispientluid, deliaeeonduit e 2375“““3’ C?%eﬂdmtb%ﬁfébﬁﬁt%rm]téﬁ?‘é%aand its
operation W|Itreamd@eﬂiaamhe&ylﬁbmmanmemafai@mt@dthalvdapmﬁd(@@élsljdﬂnm@ﬁnd outbound

conduit 108 of FIGU d the plur. b onduits 326 and outhound ¢ 34 of
FIGURE 3 dgsc %tf'%?v geﬁ ulr%jlft)ﬁ é‘%r?é%%n% CON ?J sto (?e?vf’rrlb(;t]llﬁ%ocoﬁ&unf Bga“(‘nl"-‘:@ C),and a
plurality of oMbm!nﬁadcs mbnmultsmeigltsaatbaudlmMdﬂuﬁmge(moﬂmtg@félfdﬁglbﬁdﬁ\eﬂlcapsulated leg

member 200aaRi A beoUD B A DURMELURANERNAUIRAMS RBO FIGR, 28 and 20)

The inbound conduits 237 are fluidly coupled to a treatment-fluid delivery bus 207 (see FIG. 2A), which
is fluidly Toupierinsns firdd eenthiicilg bsitshimerdicr2d Fitbe dbshronnaiins sardrid8%sandithy coupled to
a first mterfa@eaai;am\zﬂwfwmyrpc@m@’ybow port as shown. 10A treatment-fluid delivery conduit 215 is

fluidly coupled to the first nterf treatment-fluid deliver urce 217. A treatment-fluid
delivery unit (see b naq &91} ﬂ‘ff E?d&ra R X/CL?HR b iR Wgt%)ﬁ%%ngéwgﬁlg flow of
treatment fluidetoRliée 2A), which is fluidly coupled to a second connecting conduit 221. The second
connecting conduit 221 is fluidly coupled to a second interface 223, which may be an elbow
20  port as shown. The second interface 223 is fluidly coupled to a recovered-fluid conduit 225,
which is also fluidly coupled to a treatment-fluid receptacle 227, which receives the returning
treatment fluid and any recruited fluids from the tissue 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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plurality of inbound conduits 237, and in the illustrative embodiment of FIGURE 2A, the treatment-fluid
delivery unit may include the treatment-fluid delivery source 217, the 15treatment-fluid conduit 215, the
first interface 211, the first connecting conduit 209, and the treatment-fluid delivery bus 207. The
outbound conduits 239 are fluidly coupled to a treatment-fluid collecting bus 219 (see FIG. 2A), which
is fluidly couplat¢ctiagantini 2dhrtketiagubiniri’12 3T e seovactcanitkaiityicapsiund® it is fluidly

coupled to aﬁ@ﬁ%ﬂtlﬁ[ﬁﬁf?e%%ﬁgﬁe ﬁch may be an elbow 20 port as shown. The second interface
223 is fluidly coupled to a recovered-fluid conduit 225, which is also fluidly coupled to a treatment-fluid

receptacle 227, whith tredteiveisfind wanelpitepughutim arhotnidicandvuin $ Yadhsimiburdkcaduithe tissue

site 204. Thez@%%m%@ﬁ'lﬂﬁ’ta{ _ ‘iﬁﬁ{g226%,7_ﬁﬁ@ﬁQ&Hﬂ%&fﬁ@%@%&F&iﬁ&l@ﬁﬁ‘iﬂ@a@%ﬂdﬂﬁig_ht or
volume of the recovered fluid (i.e., all the fluid) and the weight or volume of the recruited fluid (i.e.,

from the 25irntRAes iR HSTHE AL Lsdissye-pHe APdansrartelivite iiermd afe P71 allBeinclude
transducers fiecmitedr fladaosadeaasstans pEtatuterdntd fRiyvithl digetreateosdiifiadcolechos,114 in

FIGURE 1, the treatment-fluid yeceptacle, 227 av communication unit and a treatment
controllr 333 Lo TR PR ro e ahcid b5 PR e SR A e S e by
analogy treafivibitanaidciestiial aadimrcsilalhfispationg befuaeeiterthetBOcwduity P Trd3ti%, fluid and

recruited fluicyignd fafd uRsany SperbediMEMET o'l ko 26y AR FOTA IR YIS GONRGgyNI

includes the treatment fluid coIIectin%bus 219, the second connecting conduit 221, the second

interfacd®2 PHREMEE A raE AR o hE REER XY MRdusRsRrsERTSIRtESHstaa 2 avIbrul st e atment
fluid travels ths@uigkd theidnheites] eantdtbisaad anihareringund awdailsedPdesand tberéghamary conduits

205, fluid is recruited fr e interstitial and injracellular 5spaces of the.tissye. at or near the tissue
S 204 gon S R e e B e R DA B A

S -tISSUE sité e recruité or at least som e recruited fluid,
will enter thedsbiveigdsirgTo 280 MR Sighetinhide snggesiew bynadwars 009 ¢ank K. B rining same

time, some ofyhgdgraieddif uiieanedeuripiiaL iR SEARRARR U bslnia gptering the

conduits 237, 239, 205, will be g)ulled into the apertures 114 and 116 and into leg manifold member
260 as éaggéléq(gauplmg device 235 to the treatment controller 233 to allow the recovered fluid from the

open-cavity, reduced-pressure subsystem 201 to be factored into the fluid management
situation.
Referring to FIGURE 2C, the inbound conduit 237 may be coupled to the encapsulated

leg 206 by the tributary conduits 205 running through the encapsulated leg member 206 or by

20  adhesive, or welding, or any other means. The fenestrations 216 may be arranged to be dense
and near to the conduits 237 and 239 to facilitate interaction of the treatment fluid in the
conduits 237 and 239 with the tissue site 204. In another approach, the treatment device 202
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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10by arrows 274 in PM 11:1 The nn...n_nomit.,reduced-pressureenl..c.w.-nrn 1111 will pull aLmajowm
S...z nisi pun mut recruited fluid, ascites, exudates, and any other fluids to the reduced-pressure
source 132. It should be noted that the representative device 240 may be a canister for holding the
fluid delivered thereto and may further include one or more transducers or means for determining the
weight and \adumend doetfatthdetesiadhtioasahe bundstB2d b3 taian badyched eposiecckigrhbihe
coupling devtiézﬁlgggﬁ %t‘he treatment controller 233 to allow the recovered fluid from the open-cavity,
reduced-pressure subsystem 201 to be factored into the fluid management situation. Referring to

FIGURE 2C, the inkefaringénHIRURESRad and Soupidgrtdlwyeative spbartireentad patasy ehe tributary

conduits 205yuBRinGotRsPHERENEVaNcARSIARHRh BR TRRGEN 208 iRfrRe Rl AIPRIVES Ppateldigg, or any
other means. The fenestrations 216 may be arranged to be dense and near to the conduits 237 and

239 to facilitBEESFHETadiSP B Anleles AutPAdbrscab AtRRS S Vhish 26 bhifhrnetdEde site 204. In
another appeungcionthdhtrent mienindeyriaeZ Betpypdebentlippaditant halidhagdtaphe widalikstaite of the first
leg encapsulatin ber [ ainst the patient and the conduits 237 and 239.would be directly
against the t@g&%@%ﬁ e ﬂ?ﬁ@ﬁ%‘?@e hilvits -?g }ng\r/lzéiﬁlslf/gf)en rﬁ‘éif{)edltanrap §(%§aﬁ?%§%é%3al subsystem

203 presenttritbable pokyusgtheatyilntrotheos et dranspidd eefvinned iwithtlaarwalits efe possible. For
example, thedid-HEsROYes SYRIEMRaY 90k 2arh 3008 Neh AHidarRRaNAl RURRY SiBSY s hay he introduced

laprascopically into the patient. In such a situation, the conduits are introduced with a string of

pressurd maivBlathy aeotbereiss pssosiated ikt wradhersnt draned 2g =trifasmdl 206 (FIG. 24),
with the lapasigisestes, 30schiiden Hperiaoindenpelijtesbare snskpudwiangconduits 239 are fluidly coupled

to a treatment-fliddeliyery Bus, g Bus 32410 I, 3 290,A ieaiment ful collecing bus, e, 330
in FIG. 3, respectively Biernal to the pa I AR T points DUt thaf T Some Sittiations the buses

324 and.33mm1§1ydné1©¢at§hlidt amuequtefnmapsumepde@memberﬁ&fém’n@utdli‘vl@U}R@&I&d, 4and5,
another llustial s B\ARIMSNS CoRIBONROLAAINEMAN0RcREFTNASS Hidelsdinghe interstial

and intracellular spaces of a patient is 5 presented. The system includes a non-adherent drape
302, wHith rissFRelifountamassy 3ih ubish allevvifnidrommanipatineyith theielissefe from adhering
to the non-adheigiltbang #hvaone lluptraditerinhraive et m0-Rahpkeieyape 302 is formed
fomestationd SOA SN A R TH & AT 0 SURUZR b R 10 coupled
to or otherwiga, agsokimtedmidtdhemoivdtierenithdr aple @dZressluidsoame (e.g., reduced-pressure
source 232 in FIG. 2A). Each encapsulated leg member 312 may be formed with a plurality of
20  defined leg modules, such as the leg modules 316. Adjacent leg modules 316 are fluidly
coupled, but have a manipulation zone 318 between the leg modules 316.
The manipulation zones 318 enhance flexibility and help the plurality of encapsulated
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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oial subsystem 306 and an open-cavity, reduced-pressure subsystem 308. The open-cavity,
reduced-pressure subsystem 308 includes a central connection member 310 to which a plurality of
encapsulated leg members 312 are fluidly coupled and may also be physically coupled. The central
connection member 310 is also encapsulated, 15except at leg coupling areas 314, which allow fluid
communication witmthﬂngluoality mé@mmmmddmymmbeymm iMeabetsal waimnetidie member

o SR AL N ERIAARS o3t AR AT UG O O AN R ol 222 n
FIGURE 2A |c IS |n communication with a re Ssure source (e% tice -pressure
source 232 i Frmmyfmwcﬂpbmm&édslegmmﬂbem szmtaa}l benfentiertmentber gifdtity of 20

defined leg mﬁ?tal@@bé%mﬁ%ﬁ@%é%meﬁﬁéa%ﬁmemﬁmmm&wﬁa #lEwke fuidyaegupled, but
have a manipulation zone 318 between the leg modules 316 The manipulation zones 318

enhance flex BRI St KeRiRbts f hguwst sArdyt dafea diyidlx saveledde shptsatmestifltisositioned
within the bodbfieayibnsBRe. rmhaipedatian- ﬂﬁnmeﬁ\léi)&bﬁ@ mmw@araomnmmmtmwaaﬁyelgcatlon for the

healthcare prow er to cut the no adher nt 2 nd the Iur of en leg
members 31%“%0 S|zet erggstg)m(%b(? for ﬁgeolntrgapar %u 4 patc’Lel,gﬁ “58%}%"5% %ﬁ'a] fﬁe?;t?'acmtate

sizing, visuapfrioheisnd 20ndwits B2oprimeticotnpiatuiddelivenydnsilddrar uﬂatmeeeeﬂlld deliverwhere the

non-adhereny,draRe39 RIS el AW RS £ BESHaAl i HRnMA AU e
manipulation zones 318. As with the subsystem 201 in FIGURES 2A-2D, the encapsulated leg

membetd 312atsRt ixths Septmsntuiddeliviashusiads HherRRASLIPACIS 320 HBIIBIBEnember,
which allowsaftey dide/edchtbetaeptiall ﬁ?ﬁﬂ&ﬁ@@uﬂﬂ@mﬁgrﬁiﬂaﬁ)em 313urning now to the fluid removal

subsystem 306, inf{u illustrative, lg:g}g] t the fl rfirem val subsyste 6 is associated with the
plurality of encapsula Stedieg e etrQs ﬁEtl’E‘%ﬁ 8 Ww 8%?‘58% Ii& 3%y Sﬁggl‘t)lrolﬁgff on the
central connéttionupiemB2s Batarbwbondinaadsorith thitmanipeladortzines 3h& ofitre wveredpend@td as was
shown in FIGhIZF 401 AEESD o Bly kP BRIABLERIIIRASSA R Buidicipled to the

treatment-fluid delivery bus 324. The treatment-fluid delivery bus 324 is part of a treatment-fluid

delivery Unit tha£oidisiat mam el e mizing pirdsmramdherenadrapidBstdhoraireawrlers 38 plurality
of inbound ceadidits ﬁ@.&ﬂﬁﬁﬁ@@&@ﬁﬂ&ﬂ@tdﬂﬁ@ﬁ[&bﬂﬁ S%M%&H@ammﬁmmw&rmus port

525 that alloys i JERITEDL e Colie o Jo i eI 4 g
treatment fluid does not flow into the body cavity. This will be described further below.
Referring again primarily to FIGURE 3, a treatment-fluid collecting bus 330 is
20  associated with the central connection member 310. The treatment-fluid collecting bus 330 is
formed with a treatment-fluid collecting bus port 332. A plurality of outbound conduits 334
are fluidly coupled to the treatment-fluid collecting bus 330. The treatment-fluid collecting
bus port 332 provides 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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t, along side each of the plurality of encapsulated leg members 312. Referring primarily to FIGURE
5, each of the inbound conduits 326 has one or more first couplers 328 that are coordinated with the
manipulation zones 318 of the corresponding encapsulated leg member 312 to provide a means for
the inbound conduits 326 to be shortened 15in a coordinated manner with the sizing of the
non-adherenndngpdaBoRzdites Jit8t dheptern@2@ipks ttcaiiomdmostizhadesmatuit{3adtiobs to allow the

nbound congfh 480 4 DenUBGRLRISH. A% 8-30a RILALISIA BNSaLpasAEnGRon of he

inbound conduit 326 S0 that the treatment fluid does not flow Into't cavity. This will be
described fultfesuplsbihersesand cguipifpoinidlpyorideiciorR et thedisshanbafhaiemainieging bus 330 is
20 associategowith frene@nttauaarbegtiensnember 310. The treatment-fluid collecting bus 330 is
formed v¥ith a treatment-fluid collecting busgoort 332. A plurality of outbound conduits 334 are fluidly

coupled Yo the treafh TR0 RYMSEIR AU SBE iadesanarins: i apracsnypisd lsemnesbsrovides a
location for chllsnyetermerk e ahicamdwididant 3héway berfleidipalipieth eatheentftundaoddidcruited fluids

to a place e 7 0 vity. The,tr. fluid 25 collecti s.330,is part of a
reatment o] polgo g ot b, TR UREE b PR MO BRULRE, i an

to remove thEPdHlss3 i anbmayHurthecinehdy deaserenyerabenidd.aviehunex ¢ andwtmbhation unit in

order to detejpiRg-henrins Pt aeiuiiedftPnihnanisha’ el arihakparameters as
previouT discus\ﬁ?gd The plurality. of outbound conduits 334 are fluidly coupled, and also may be

physically 38" blr tcrreserelitiddnierahirr brtwerngsuceamisnt Arid avddissiee BRGNS 34 are run
along side eaohneétithestandpis ke dnég3neThesisfadeartaein 6t tibusietbaunshemndetitsf 334 may be
provided with al I%%% %r)wﬁe coupler, e.g., second coupler 336, proximate each of the manipulation

zones 318. The gecon couplers 336 allow the outbound conduits 334 to be adjusted, e.g., uncoupled,

in a coordinated m&sfRering weaiepsinesilyf td RIGEIBES, iresregroodifts 3 | therssoovmiatongotdts 336 will
provide a seglatfbsalisialeot fidhesiRpaniag Merion afithae ,WQ%&%&%M&&?’%@% fqd{ging in

particular to FIGURE 4, a ieg module 316 on an encapsulated leg member 312 is presented. The
inbound TondeRt 8B 4 ERdRfdhs Sstisrp et ASantsunbossd dondsi 43, dndhisaiigyotSibutary
conduits 338inbéwendr oty I8 YitswiBwithdemsk iTSRIBAS Rthaving a proximal end 344 and a distal

end 346, a second portion 348 with a proximal end 350 and a distal end 352, and a third
portion 354 with a proximal end 356 and a distal end 358. If the healthcare provider desires to
size the encapsulated leg member 312 at the most outboard manipulation zone 318, the

20 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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module 316 and may further include an area member 340, which may be a conduit. The tributary
conduits 338 and the area member 340 allow for increased surface area, which prnvidee thr inrrPnePA
fh" ;Menet:on between the treQtmentQnfl tissue Q6.4 fluily connects the conduits 326 and 334. The
surface area can be adjusted as a parameter of subsystem 306. Referring again primarily to
FIGURE 5, thos®ief frfdinast®b6darendhiv 36 allorthisiiflastiai e enmhedimetatiba distabend B8 hefween
them. In th'Stﬂé%\é’coﬁtlﬁg&f&%'32scﬁ’é}da%é’i%ﬁn%haéﬁ%%olé8&%&98&&%‘%@"&3}8{ BGHLSESRMRfers 328 on

the inbound conduit 326. In this view, the inbound conduit 326 is shown with a’first portion 342 having

a proximal effifl 329 efibedhirdeersinn 36, Bhuscwia Bisriird pasionthod isisdkandreesdhfam distal
end 352, ane,aniaitRRecHAN pdpdon BB RRXKBRhan#ARET tvdlinteliend $H%diiipadeaiihaare

providersdesires to size the encapsulated leg member 312 at the most outboard manipulation zone

318, the 20 ﬁéﬁﬂhcare provider will cut the manipulation zone 318 after uncoupling the first couplers

328 located at thatRetenipglatrenaBIERES JAhasd 81 thicdlpontione2pdroddin e iabdlusolationduit 326

would be pu f ion.3 g R,e ' t] i moval, the
bt JQFﬁg&QQﬁQJ%ﬁgdiS@éﬁgéé nlé'al{ﬁ(%%{gg& %@‘éj%éﬁ%’d%ﬁgf&ﬁ{ﬁ 5

distal end 352 of the sec portion the e iment’shown, the distal end 352 is

automaticallusyHuscomeqsimenbithn éribiaaiy saadpiston. 39dbars parhofia serdpi datarfage aiieanalogous
fashion, the fraleaniifexaRIRaRUeEN TR SEMRA IR 3G orPSibE SaneReLpRItISN 348 may be

uncoupled. If the inpbound conduit 326 is formed as a s,in%le integral unit, the inbound copduit 326 may

simply b& cufGARPEaURSMENEAT 44 by e ihuAncondts TPoDaRe SERCtOHRRMLCLIER St the
treatment flusecolbkneaidpsulntiogheinbel4Cavising3oR kiewing:cloigie fuébdRE&SESpasviodsian illustrative
embodiment cpupler. h.as the fi upler in F 5, is.por, ed, fj ouplers
328 may ne ot Lo iR M EE SRR A et Rt e ke e
348 and the 4Afrd Apertiees. 35 fcoeshativnsctdidationtihin 806 ofrfiwids inte thetive wanboll membehe distal end

352 of the sqggnd RRHLRFHBARv%8 AEfaiBeshRias (QFIORS A4l 4R heit et @PaICBYiBeRipximal
end 356 of the third portion 354. Thus, when the third portion 354 is pulled and removed from within

the secbhd pBFtHPSaEE 4% EHEMWH mAtest e oMY SenduEn 405D eBKeLRI O M H R al,
Referring nothetinfrdczsliiir SndAnssnsti8 i, spae cltatirativatapruodahstatE@rns kigkedive Hiuatkoemoval system

is presented, Jhe,system is f@{ﬁg@ tg the system 200 of URE 2, but in this embodiment, the
tributary conzé%%;spfé%?vwvﬁfc ﬁare par%%f %’ec%%ndél i (Ialrf%rg ?é@g B’I%Eg% bgny%n?féﬁtéfn(gllesnuﬁgge-in this
case on an ekyoropdreidtbainkcondutrd Tegdihe npthokmihepndaitbi 470. The trikotnry eoncloits 405

mny he seriired tc, Mg et iR SeeRRsh 5o R GAPAM DI MABREH S0 LS ARG ABOVR

technique such as those previously given. In this instance, the first leg encapsulating member 468 is

part of 2horfsie HnttRsewadinibag e dipsatteEherA Duvedestiond dhat naticys ALRBESHhto the leg

manifold megabgttutions, 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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460 as suggested by arrows 474. The tributary conduits 405 are placed directly in contact with 15the
tissue site 404. Externally placed the tributary conduits 405 may provide better flow from the
intracellular and interstitial spaces to the tributary conduits 405 as suggested by arrows 429. As shown
in FIGURE 8B, the non-adherent drape 448 may be on top (for the orientation shown) of the inbound
conduit 437 and the outbound conduit 439. Although the present invention and its advantages have
been disclosed in the context of 20certain illustrative, non- limiting embodiments, it should be

understo % t various bstitutions, permut on and alteratlon%can be made without
departing Miithe wcch LR R A AP BT M A dBehE M WP B appreciated
that any fea frePing descrlb%ﬁj mlba ggrggggonfto ap&% one em odlmej['g) tr]]yag also lge applicable to

any other embodlm n . Ver un Qﬁa cﬁ ?rcz)ilr re ovlman Con&m{a eersllrtle the
system comprlsmg Hn%q n )¢9 g }orpaceme proximate ?oaﬁe tlss(%e site; a
treatment-fluid deliy %9{1 &RHB’% L{%{ e gge 99' iblongeletiogaatmentig o the
inbound conduit; a squ ch?BHH% 8n9H Jetplac gag(pg%gmte to the tissue site

wherein the outbolipd, GaREU | el GPOHR! 8@%&9&&%%@9&8&%%&8@%%&% qgllector
fluidly coupled to the putboung candidit, i Feesivingsthe Haatment uid and a recruited fluid from the
tissue site; and an,RRERIGAVHY), FeAMSRACRIGISUIBRYDSYSIBM IRk IeRRaung fyds.rRmy ahegweavity of
a patient, the open- ca\ﬁ%egg%@%@;@W@g&%@fggsg%@gg@ggnﬁg%mt device comprising: a
fenestrated non-adherentgf@Rfent device comprising:

a fenestrated non-adherent drape,

a plurality of encapsulated leg members coupled to the non-adherent
drape, each 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 fluidly coupled to the plurality of

encapsulated leg members, the central connection member having
a first side and a second, patient-facing side;

a manifold for disposing proximate the first side of the central connection
member 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 fluidly couple the reduced-pressure delivery conduit to

the manifold.

Claim 2. The system for removing fluid from a tissue site of claim 1 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 3. The system for removing fluid from a tissue site of claim 1 wherein the outbound
conduit and inbound conduit are coupled to at least one of the plurality of encapsulated leg

members.
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a plurality of encapsulated leg members coupled to the non-adherent drape, each 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 fluidly coupled to the plurality of encapsulated leg
members, the central connection member having a first side and a second, patient-facing side; a
manifold for disposing proximate the first side of the central connection member and operable to

manifold¢kdficed presStreYiictRd WdRtaY BsnhECtEPhetintis, s 1ie SE Slirig rhelHIsRST RATHEHERg on a

portion of thg-patientisuePidesmis anthRPAERIL IR dQUEHRIPREY RrbisuaaLaVET ke herysavity; a
reduced-pressure delivery conduit; and a reduced-pressure interface for couplingﬁ},éo the sealing

member and GPREHIRYY fﬁﬁﬁﬁ?ﬁ&ﬂgﬂﬂﬂ? EABREGISIING L HRYRRIFPUS AHNE 0 W A Claim

2.The systegaardignexingoiuidfranvatisslitisic dhslaimn sbivhereindthaganiyal connection member
has a connection manifold member and wherein each leg manifold member is in fluid communication

with the ection If lal . for. ing flug ' site of
claim 1 vgﬁglr%iﬁ' the m@%%ﬂﬁﬁgfﬁ%%ﬁgg%bn Oc?lgr?ﬁﬁ%ugré{gc%%%%gtg%? (Ia@gl ((?Ir%ﬁc?)#ﬁ%eéplurality
of encapsulatddnedranednberfor diaiermPressyrsterdiortresrdvinglfloie dfdrpatmpas dhisiandf claim 1,

further comprising & ieatment Uit AsPasRAOMIMIRHE MM REEIRY LARG Otpound conduit,

wherein the treatment fluid is selected from the group consisting of a hypertonic saline solution, a
CaCl12 solution, a?REBAYYRAFSHa NaC1l solution, a Dextran solution and a dry gas. Claim 5.The

system for removigeh fiichramisetizshe Site Wik i teloptbesssgmprising a volume transducer for
developing a signal indicative of a volume of treatment fluid and recruited fluid, and a treatment

controller, the trestieHE %%\H%ﬁgpmgﬁgmdhe microprocessor for receiving input signals;

the volume transducer coupled to the input device;

an output device associated with the microprocessor for delivering output signals; and

wherein the microprocessor and memory device are operable to receive an input signal
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.

Claim 6. The system for removing fluid from a tissue site of claim 5 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 7. The system for removing fluid from a tissue site of claim 6 wherein the treatment-
fluid delivery unit further comprises a heating element and wherein the system 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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a microprocessor; a memory device associated with the microprocessor; a input device associated
with the microprocessor for receiving input signals; the volume transducer coupled to the input device;
an output device associated with the microprocessor for delivering output signals; and wherein the
microprocessor and memory device are operable to receive an input signal from the volume
transducer and to determine a recruited-fluid volume, and to develop a control signal to deliver to the
output déJEB Whereby RS YhEatfITEmMad ricfivityrametsyy o e estebian linhssgBraghto the control
signal. Clainahha avstegieriemoMRg s iont antissug:gite1of FlaimSwhsigindhe microprocessor

and memory device are further operable to develop a control signal to adjust a flow rate in the
treatment-fluid defVERYHECTATHICE $ERILILRE 1B PR ving fluid from a tissue site of claim 6
wherein the treatragsiieftrick debvay ldpitfoiharcamprsesa heating element and wherein the system
further comprises ap inbound conduit temperature trapsducer coupled to the treatment controller and
wherein the teat LB HFoié TR RNP SFEALTE t BRSIUE ARHLL Al o S Aorature
transducer and to dewelbpsacondtratsigadddpr delivery to the treatment-fluid delivery unit to adjust the
heating element. Claim 8.The system for removing fluid from a tissue site of claim 1 wherejn each
encapsutated o VOIS L B oo S e S SR GRS o e
leg encapsulating médngoernddehmstrinadtbesormaddgeencapsuitiegmabnsas dishesedpthei regananifold
member has a first sige, 3aORA AR AITSHARYAL 2406 ARGLE REABEF IRtPIAL AARg.herein the firs
leg encapsulating member is disposed proximate the first side of the leg manifold member, the second
leg encapsulating metttses idadisporsatbpir anshiegentécs saerits Hatieg tremhey dielecwptpé leg manifold

member, and the firspleg; engapsuiaingnenper-AndSeranstde ancansHlaiinanamkenesscoupled
proximate the first lateral edgLe and second lateral edge of the leg manifold member to form the first

encapsulated leg melfbgsm the first encapsulated leg member.
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