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SYSTEM AND METHOD FOR MANAG NG REDUCED PRESSURE AT A

TI SSUE SI TE BACKGROUND OF THE

| NVENTI ON 51. Field of the Invention The present

invention relates generally to the field of tissue

treatnment, and nore specifically to a system and
SYSEENDAND MEFHIOP KFOR MANACENEREPUCGED PRESSUREATA TISSUE

10 2. Description of Related ﬂ:ﬁ Cinical studies

and practice have shown tha§ provi ding a reduced

pressure in proximty to a tissue site augnents and

accel erates the growh of new tissue at the tissue

site. The appl BAGKGROEND QESTHEINYENIION e

1. "YSRICHS e'ih'f'e | ication of reduced pressure has 15
been particularly successful in treating wounds. The

treatment of wounds using reduced pressure is
sonetines referred to in the di cal camunity a
" nERSAIPSFE! PIVERU @l%t?%&qyéraé%égﬁﬁe@? of ifsyg eafineht, and more
~ r 468l for HABEAessu TS dRE s
Spem??%mﬁst};s %ﬁ)@?ycpelgthg&nur@wg% benef’i tsss, I ncl udi ngsgl
faster healing, and increased formulation of
- granul at.i on. 'isu&‘. The reduced pressure at a tissue
2. il¢scription e &F%fe liced pressure treatment system 20
may need to be properly nmanaged to maintain or
increase the effectiveness of the reduced pressure

t r(diniead studigsrand dadctico have s thalprovidingsgedueed pragsure in

.CO nents of the reduce [ re trea . t . .
pro PSR e Sl S AL RS ML (A Mo e sie
The apbli€ttiony 6f ﬂﬁﬁ%&dﬁﬁﬁfenm’?@fe R EIPLSS buttapptiadtiodr ofrbdided Peessure has

In the tube that connects a_reduced pressure source,

been pytiulady sucrgesihingieaping woundre Thedsaatment ol wanpdsipsing peduced
press;rdy SRS, ESRALO e ALNEN comm iy A AARLDE BRANER issue
treatnientltl Cedlupedpressute theeply(tesr “vaying therdpgy’ Thisggpeofiréatment provides

referred _to. as ! pu pressure control or i .
a nursbgr of benefits a?cflpﬁrl@& te& heaing, and increased fopmplation of geanplajion tissue.

u r r j
oSO AR R E SOOI LS4 7 (EASE R gment syt
may regd tebe properly manegedatopnaiptairoorinbicesethe effectyenessrof sbareduced

pressift feneneila i addfvort st il FBkos s HsoppBBel B e reduced

pressuB &eHinfht §%stérﬁ SndIHERd %' bé BhtcdtBd ahd SorPEcBSt8 Raihin effective
proximty to the'tissue site because pressure is not

treatment shoreaxanipley a leakaor lockage ssthe tehettbat chnnects a ngdsiced pressure

sourcg, %Bcrzﬁgst 2'1 ¥aclﬁ%1%dplpﬁajﬂno hetissue Site r%% Ehoslrup§ ¥}§et redbced pressure treatment

being administered to the tissue site. The management or control of reduced pressure
treatment systems may be generally referred to as “pump pressure control” or “differential
pressure control.”

In one currently used pump pressure control system, pressure is measured at the pump
outlet and fed into a control system that drives a pump to achieve a target pressure at the outlet
of the pump. However, the system neglects any differential between the pressure measured at
the pump outlet and the pressure in proximity to the tissue site because pressure is not

measured at or near the tissue site. Thus, this currently used pump pressure control system
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fails to provide information about |eaks or bl ockages
that occur between the tissue site and the punp.
Currently used differential pressure control systemns
enpl oy two sensors to nmeasure pressure at both the
punp outlet and at the tissue site. The pressures. .
fails toeprovidednioymeatien shoyt Bakearblpekages thabagrar gmn thedtisspe site and the
occurrence of | eaks or bl ockages in reduced pressure
PUMR- eat ment system may be identified. However, the two
s eDaméritlyussed differential prdssite cbatrslslystains RhpieUne LRBors 6d measure
systens i ncrease the systens' sjzeThmeight, cost, and

pressyesgibett) the Pumproutlebansl &, the Hesugsie-ofhg ms%’rﬁsra?@uredaby the two

sns G RSRRRAIS SEUEbe Bl RLESH L 6 LGty i

treatraelttisystem, mapbg atehtifiedreH swe esrpthic swb semsotssed By dufrentrdifferential
sensors requires that the reduced pressur g%{ar eat ment

pressutesqomtro] $SISREINETERE NG SYSIEY 445 IRAghe P8l adRGTARIeKig For
cxan B 3 ydDEbdp ARSI COTBUBILRA A e pover uod
by the haleed pesamre treathient systenn  neadditésh, temparesg measurements from two

it S et T e S R P ot by e
softwaRd for PhaKREBE comPad§ind MiheQldditidal QPRENR F&RSE Dy current

___treatnent system thereby 15increasing the disconfort
differgndal| piresstierngntrabsyisteims riedycedhosersystorsi ahility taiRemsed to treat low-

UWARY OF, THE | NVENTI . To.al l,evi ate the..
severlL AL Ay T} BEPRIRONP PP gBetirnfy J etfitiof B pffipnal components
incre£¥3h€oBtrusiViResd dndshéight ofeh&fddaeid mbisaretesabhbmaystefy, Edieby
are directed to an apparatus and nmethod for 20

incregpinigiic dipcpmdert apd hmating the mebilityrafshepatisht e, The
apparatus includes a reduced pressure source that
generates reduced pressure. The reduced pressure is

delivered t o BREEFISUMMARYOF BHE INVENTUON ube. The

apparatus includes a single pressure sensor. The

s %@V&t%%ﬁxgt@g R eraw@btrgg%d REGSSHF trealgnput gystems, the
illushﬁfi@? %Bgdiﬂent%séﬁl%ﬁ%re?h% difddedd Qﬂrag%éfﬁtu@ L@ method for

i ncludes a controller. e controller termnes a
managiegpehwied prsswreaf a tismeaitt.udhe appluateslinohuelss a rejuced presaute source

by the singl e pressure sensor to .an increase in . .
that ePYeTHER Fr P RL B Rr G Fis HroeRpeTHe 5 Saatt fr D Gapu site viaa
delived§ WitkeS ThENPpARRRALIHSes M\,\%g g%sﬁﬁe s8be TR sindlB$ressure sensor

indicator emts a signal the controller
detectd @n@ciiaheducddapresshes atdheitissue sideicEhe gpasatus alsorimabudesd controller.

by the sjngle pressure sens i S, nonr.esponsive to th
The opiroll dBleffhnes BrepRn et P e s LR R T emire, byt by the
singlePreSaty ®nS6tUb @f inctéfe lih tedttéPpreyRre REHEEDY theadbfted pressure
provi de a nmethod for managi ng reduced pressure at 30

a
source.j The eppgrates inthidepan indicatofe {Thendieajoremisy @ signalsvhgnehe controller
a0 e 0 UEEE, 1 5P O S oor s
nonrespomsive to THeanereaseds seduesp pressurt lgenerated balthe duesdpressure source.

pressure with éh_ target reduced presgﬁre to forma
c ysigtve g Ofgme%sopwpwé? ganethodtor sapaginggedyced pressure at

a tissUERNEI §HE Brodet WetéMHinEASGrbeP Pedub€d HRERAL. | B process detects an actual

reduced pressure at the tissue site using a single pressure sensor. The process compares the
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I n anot her enbodi nent, the process increases a
generated reduced pressure using a reduced pressure
source. The process determ nes an actual reduced
pressure at the tissue site 5using a single pressure
sensor. The process emts a signal using an indjcator
actual redueerhpressure withitke taegal agducedpressirp fetpsmracomparisan. The process

tissue . site bein I ' ' £ he

perfogy’ 3 S0 B! PretGieB PGSR IORGR HeSed REBE BB 1
DRAMhDEES: ¢@bbdivieat, thé progdedslincsasds agemerated reducap peesaira sising a
for managi ng reduced pressure at a ti ssue?(fi te in

reduqgd porsgpreceuiiet Hhaproqerydateraninreanaaniir refured presturg at the tissue site
i S5PUprSUETLARY e s L £ SRR Hissponsc ot
actual tdduséd picssoee atrthe tissversite beingmenresperesinte to inaredsingithe generated
Figure 3 is a perspective view of a multi-lunen tube
reduged PEeSS¥idance with an illustrative 15 enbodi ment of
t he present invention; Figure 4 is a flowhart

illustrating a process for nmanagi ng reduced pressure
at a ti ssue BRIEFIDESCRIPTHONOWTHEDRAWINGSat i ve

emhodi nent .of .t he present invention; . Figure 5is ..

o TR BRn POTogk SERE T P RPOBdRCPpppeinFrhfppressint & a issue
site il SEHOERMCE WEHSIN iBustative ehibddnéit L tHepréseaPidamesh; W t h

an illustrative enbodi nrent of the present invention;

20Higener2eis @ pesspactiveoviewaf @ multidumen tubegn gcenrdance gvithpan illustrative

naqi reduced pressure at a tissue site in
embogagggﬁé)gg}&e r%;qnglrg%nﬁ?q,ust rati ve enbodi nent of the
PrEageet3 is a\Ritpeetive VoW of a multifiigigh ubé ih AccoridmRea¥iet 4n illustrative
illustrating a process for managi ng reduced pressure

embogimentof gha presgnt mvieptienscor dance with an illustrative

S T R SRR AL L e oo

site irf adchalsinng withtaaiillesiraties embptintont of tHelpeeseneineentiz;

enhodi nent s rifer, nce .i s made ) )
igure 5 is a flowchart illustrating a process for managing reduced pressure at a tissue

site in accordance with an illustrative embodiment of the present invention;

Figure 6 is a flowchart illustrating a process for managing reduced pressure at a tissue
site in accordance with an illustrative embodiment of the present invention; and

Figure 7 is a flowchart illustrating a process for managing reduced pressure at a tissue

site in accordance with an illustrative embodiment of the present invention.
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to the acconpanying drawi ngs that forma part hereof,

and in which is shown by way of 5illustration specific
preferred enbodi nents in which the invention may be

practi ced. These enbodi nents are described in

sufficient detail to enable those skilled in the art

to MEEAILEDRESCRIETIOMOFFHE PREFERREP EMBOPIMENT

ot her enbodi nents nay be utilized and that |ogica
structural, nmechanical, electrical, and chem ca

¢ hmnpe ol Byinp detatieedavctiptiort ofihp prdferned émbaditrieatssfeiférehce is made
or scope of the invention. To avoid detajil. not

to the,eccempanying dravings wat fsme rart hereef, and inhich isghovindy way of

t
s LRSS L PRl 8 YRR B g . Tos
embotiaeiite lafaximmgbeﬂahauﬂhniemi detarllt@ enabrie tlmse SIhHedafmuhe artrtotpractice the

to be en ajJjmtjng se , and CO t

invengiogs wdef%t%f that %J@?rm £11S BYRYy é‘ ’i‘ﬁﬁ‘gﬁ'&fg@’at ngal
[ [
strue e‘?’el.“ﬁ%%?} leckial, anbBEGRE! UinBEDARY BE RiaRe WARRAL Bificting from
the spigtiocadpp Dﬁﬁ'sun'eermtbna Toiayeidedetdil mot nRecksarydo pnakds those skilled in the
e raII refers .to,a pressure 15l ess. t.han the ambi ent

art tofFadich (e ind S eSO A ol R R Gtk RO those
skilledif M@0 The fbllmﬁ% &R &R dés&hﬁtldrﬁg UREEfdRE SR ¢ Be Ykl in a limiting

be | ess than the nmospheri c pressure of the | ocation

senseg andpthie shonehed tbapteemt ln\sennon sﬁ inedjonhchithe appended elaims.

n .ne _used t
ae B e R BEBLS aBERPaH FoinRbidf et et flus and pethod for
managitigliedudet §sesdiire a8 R pissurGiteO Kfehﬁcddl ;ﬁrésléﬁresgeheraﬂ?)feﬁﬁs to a pressure
significantly |l ess than the pressure nornal

less thansthe ambiant RFaspura abd HpTussie that inhminpobimsted t@tt@atmwtt fhn most
cases! t%issreﬂﬁ)é@gfr {ﬂér\gﬂ l?enleégltﬁgx? &%%t&psﬂh%ﬁg %? ds e%??ﬁglgczﬂ{on at which
cuum pr ure re ers 'on o
the paiimoisllbeat@f eARhduzh thk‘ltdnﬁs avatmant aad "ndfgah@d peessure” may be used to
essure or um pressure refers to arelative

describg the.pressure aéﬂgeatglt}@ t5u& &itRs the actual pressyre appligdto fhe tissue site may
b LIRS SEHE A SUETENR LSRRI .
Consigtent with¢hip abmendatugs aerimsdreasg in esiucatiprpsseses or eicu_ﬁim@res_sure refers

rreduce Spr ure is delivered to the tissue site via
o 0 G AR 3 S YEE dhaebaie S b o Facuum

preSSIB'E @&%ﬁrtS aSBRB0E incfealE BEMIbRISHRIGe.i S any device
T%g e of neasuring or detecting a pressure. The
lap

pfpm@lg sndledesarreduced gressurs sanrca tha gengretds cashiiced pressure. A

recucl GBS et Bank REIF kT of Gl pe ERBirTPRspuby The reduced

pressdreﬁ:d d&lﬁ/@rddrto itiecti ke sitetid 9. deliReryatipa r P ppataes inBRidesi® single
a controller. A controller is any deV| ce capable of 30

Pressyse SeNSeE| APreRsus SCBINT S 20y dryice Gepaiie 0 @@u@g@r&e@@%g 8 pressure.
The s%ggﬁgéssué SR Rbd Y z}n%ail% c&Pprek erggﬁfeasﬁﬂe% 8fe

r nore conponen e appar a
embodiarent,ahd singldgiressuierseso is the only pressure sensor included in the apparatus.

The apparatus also includes a controller. A controller is any device capable of
processing data, such as data from the single pressure sensor. A controller may also control

the operation of one or more components of the apparatus. The controller determines a
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responsi veness of the actual reduced pressure neasured

by the single pressure sensor to an increase in

reduced pressure generated by the reduced pressure

sour ce. I n one enbodi ment, the reduced pressure

source generates a decreased reduced pressure when the
respagsivignessrod dhgcaaiugd redused pressure measyred by the siegld prassure genppr to an

; t he. Si | re 5 nsor _exceeds a target reduced

incregse indeduced pResie defierdted BY ARG relCST BRSPS IR 1 ossur e
SO iR estRliMbRS thateduted pacette s66lE gendRites & deceaded Reduced
target reduced pressure exceeds the actual reduced

pressyrewBen thegctuaheeducadspressyre ¥ thetizwe site Boteetnd by thrysingle pressure
sens RSB A0 Rl el BGOSR . fLAtffehre soure

generatds\an insreaseyd reduced pesdpare vehenfa tdget Rdatalgpredrare @beeditthe actual
pressure. In this enmbodinent, the relief 10 val ve may

reducgdamessuret dhetassue sifedetestedby eingleipissBie 66180Rt t he
: ’?ﬁé"%)pélﬁgngs I\glgf Bish E‘lﬁ:l\g@é z%’ﬁeléleg ?%g? g&ﬁéﬁ%ﬂé Qelfery Pﬁ)e. A relief

tissu ect essure senso
valveeix aap @8lva chpabdedf deedtasmg the sglacedeprioysuse. dhahsteathvdirreht, the relief
t hr eshol d. As used herein, the term "coupled”
valve Ry QBRI IOASGIRFh e Ariabredupd RIesS B g tissps F“"e&’iiﬁ% fhe actual
reduded HréShreth thetiséBe FRYddEAELPHPIRSirePe laSsutELdniEr Sk cbbtii®: target
if "both the relief valve and the 715relief tube are
reduced ppéseurethy apredétemniobd Buesholkhe term "coupl ed” al so

i n¢l ud "directly .coupled,".in which case the .twp.
opcettied ersiny g ke ‘SPHRIRST inclidés Solaine Ti® seafaee Bject. For
example) tHel relief il wOmay 66 th@sisE o thideNerPRILR iEFFRIRCHHRL V419 and the

are continuous wth one another by virtue of each of

reliefitke @ewpupled taa Burdwpiedr fbd térmofeoupled’s alse insledes “directly coupled,”
. mat erlal. ~.Jhe.. [ udes_an indicator, An, .,
m o 55 e Q0P80 5 QRS0 R i o
encordPSsisei o orfdrevaifiohents thie atd dn€inhds wily ot Adotler Yydidhe of each
to a user of the a E@ratus. The indicator emts a
of thesgogppanenisdsingfermerhirpm the sarme piecaphmsteright t he act ual
r by _t. i nal ! o
P ARG R SR8 BEESIUEpl of emiings
signapriEmsuamplye theriadieatobynaylemit @ dignaldo prusersafitke spparatas. The indicator

.. "Nonr esponsi ve" y refer, to the lack of an effect on
emltstaffég‘?if‘@lﬁp %%985@%4%%@99@, thattheactuglreduqsd pressuremgasared by the

singldPreSut SensSéiS ﬂﬁnregﬁd?ﬂlv%rio lﬂ%g@é ihRededd EF&SI%@ §gnerated by the

pressure generated by the reduced pressure sour
reducgdigiessweaadurdet ANomesropaive npytréfer toethp tavkiof anesfeciodn theactual

N e e
pressi@8ipeadraRa by tREfdutiBstelRkOWurce. Addifigndl dkidfs Flatdifg the

enbodi nents al so provide a method for managi ng reduced
respopsieanesy @f the agfuglj redueed giressureTneaspred bydbe slaglernressuee sgnsor are
§ar: ) reduced pressure
provugegi lgfgff/e g@g%%)?/‘% regﬁobﬁ@?'gg‘g? éi-gr%‘glrb é‘ﬂ’ g@%‘"i s set by a user
ofTht lildusaapias absdinfutalasprohideaanéthed fmanbighgre@edpressure at
detects an actual reduced pressure at the tissue site

a tissysaiiteg The rofssedqieraynen atasesh suhucedpresve c Baa taggntpeduesd pressure
may btetéﬁg C4uLah 8?%%#%?? R &38Ya%s¥ dr'thd BpatAtd Shel SOUE SBntroller. The

pressure t
process detects an actual reduced pressure at the tissue site using a single pressure sensor. The

process compares the actual reduced pressure with the target reduced pressure to form a

5



10

15

20

25

30

conpari son. The process perfornms a reduced pressure

managenent function based on the conparison. A reduced

pressure nmanagenent function is any operation,

function, or activity of any or all of the conponents

of the apparatus. For exanple, a reduced pressure
compregisenye The processarer fiormera yedvsed preseurapthnbgennens fignctigpbased on the

component s of, the a at us. .reduce [ 8SS . ..
compzp Ak pktEu Rk En Badidi P b7 Rehfos, Hillion, or activit
of ankTor ANl @@ pENehAts of € Appatangs. LHR ek aflplecsl rqduesdpressure

managenent function based on the conparison includes
managsmeabanaiommgy e psHamedsly ergoiinawcempogents phthepppgrags. A
e ] ual
e B ERECAULES, Hy HETIORER i A
priasshdregnbodimentppdréormingdthdirsduved ptdssurp hepaganepdanction based on
relief valve that decreases the_ actual 10 reduced
the comparaspndneludesiflecreagiag @ genperatadifeduced presaure gepgrated by aeduced

R e e S R
presstutee Iprancthsserabodiineat, dise priveesy @perisad eetief edducthdt decesasses the actual
by turning off the reduced pressure soyrce in response
reduce] PrEUS Y LA HSSUEHIISA THIROBSCI0dhe RNAPIHS o ESSPU fapeoding the
targef RAVEGRIDrESBASHY £ pRMeRriimed hRsHTIN e ddfRs BRIbEdindedk Nthe process

~~anot her enbodi'ment, performng the reduced pressure
eliminatesithergenerafedireduced phessiere byrtutning off theaneilseed presshredosrce in
i ncreasi a generated reduced pressure.generated.,by a
respopiio G alpadetieed pER s exheodute B fuestyedyred prtyie bY
predet@BIRIkhRIRSIFUr € exceedi ng the actual reduced
pressure. In this enbodi ment, the process may emt a
silgrapthgsembodiment: gedarmaingithe redugrdrmyesstits maraggmentfunction based
I. e the tiss site bein
on th. EHEEToR R RNSIn el B ReduBed eliro generaip y  reduced
pressyre@d8tteén responseltd i arRx fodlak&l prefura@eiocdading aebuhichl reduced

pressur.e a% the tissue site is nonresponsive to )
pressyrge rhég*g? A DediEcgb iy BroEss TR f7Bl 25tanakuniRe HhisMiqates in response to
the actdl Yeduck® gﬂfé% e Bf &%%H%}E e b%hﬁ ﬂdnf‘essggns?{aé S ifl@x]ellsi%% the generated

I ncrease thin a predefine nme peritod I'n Fresponse

reducedpressureasi ng t he generated reduced pressure. In
reduced pressure at the

anot her exanpl e, the actual .
¢ iR one cxample! '@e zefualorﬁaes%dﬁgﬁw 3t ghe Hspesits i Gopresponsive to
increfANE RERkriEH ARLePPRISHE S AL Al RERE plaBdtE Sfihe tissue site

fails tp énfweasd withes 8 prezlefinedtimepepiné drefaspasie té inerqasinigahle generated

eauckFHROBRS PO SRR, Ml S R i

nonre§poiBivie@s il the gértrated ?élﬁl@e@&reés_u?@wﬁeﬁ BfeOReMl reduced pressure
urning now to Figure 1, a block diagramof an

at the gisgersite fails tormens A dgrerigredecdeessa itlyn aprededined timespariod in

j - i i ccordance with an ild ustrative
resporeiE ARl Bl BB EGREETRGSIY ofh Sysmiic RAEpE exampte, e
predefmd@iitiie peSbdinty bednla eghgerofsistoleesebdRB ment  syst em 100

for managi ng_the reduced pressure to tissue site 105.
Turning now to Figure 1, a block diagram of an apparatus for managing reduced

pressure at a tissue site is depicted in accordance with an illustrative embodiment of the
present invention. Specifically, Figure 1 shows reduced pressure treatment system 100 for

managing the reduced pressure to tissue site 105.
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Reduced pressure treatnent system 100 may be used to
apply reduced pressure treatnent to tissue site 105.
Ti ssue site 105 may be the bodily tissue of any human,
ani mal , or other organism including bone tissue,
adlpose ti ssue, nuscle tissue, dermal tissue, vascul ar
t i Bedueced poesawettiegtment S¥giem 189/mp3 hejesed t@ AR §educed pressure
RN
neapeAT TR i BoTibe e 1055 b S hotily SiFO B bl animal, or

othert drgsniem, indRidinigSlsone tidbiies adipysd tigsubjanuscirctissde, deerakl tingue, vascular
tissue that is noi wounded, ..di seased, or defecti \(@h
tissucsifenBeRive ditce FATHIAE ATIEQNY, ligaracy. or pRY pihes fissug; pEhilgassue site
105 8 RSl B ORRAG e o ARG Sl B L0 RO e
inclutlé hezgthyvﬁdsu@ﬂlaadmot wounaded, dssared, émdeféntiveadbe lapplwdatlon of reduced

tissue site 105 is, a wound site,. the h
pressySiras Bt 1USuHLbE R B RBTaPtehe dpirhat B uifitergnd other liquids
from REG|ELited 03T NRER Ss PRI theProtitfo tditthnall H%ue In the case in which
app | cat'i oh of reduced pressure to non-wounded
tissuersite U isatwanmndtsitssthe growidl of @rmgllmm ttshn)e andsrswvam/exbdates and

ed to o of t
bt RypPiel PR 4 IHE PO o 4nt BPiARvE ! RbedPHPits togign-wounded
or nohltRfERIIE ¢i8heD [IRARNKELdANAY tﬂsé‘ueaﬁfabrlb%%sé&tot profieee thietePowth of tissue
105 is generated by reduced pressure source 110.
that m@db@bmpﬁe@m@mﬁpm to poothaytissue lovptieype of

hani ect. l. 0 e
o e TR R il t°3§5$e isc08 it Ve RRRLb ead pressure
sourck Q0 Rekdues] Iﬂewufee@ut&anoah@y b hﬂ}efypb)bfﬁiaﬁﬁﬂdy eh@cally, or
and which are cagﬁble of producin reduced pressure.

electypsallyinssatest pymp s Nostlbpising enamples 0? eduedprgsssesqusce 110 include
dev1c§9 taf gl% drieh % g%torg\ﬁ EHE& é dnldWiidd !ﬂ%rbapﬁﬁgpisp%d{l&ﬁg aP¥duced

I ezo el ectric energy, ~Spring energy, solar energy,
presskren dixam;ﬁesarfghese&nﬁe(g ynesgareduded peaspareisbrcss 1nclude without

..conbustio ener devel oped by Sterl
limitafjop; pumpg 8’8}’%’2"3’ Bpigz %tPCé’& ! %Pé,m@fenF’é%i'ué‘g%r PHeEs jngtic energy,

energyred uiléz{f)abl?&Js %ﬁllﬁﬁ r? Gnd %H%g%@@elw $¥rling or sxmllar cycles.

activated, such oms pu ltic punp
Othemhmpml@sg)ﬁrpalqué presemra rsyumaﬂ &0 folpte, deiviaee trat presmmually activated,

such fo BB b BERDS merinBG iy b Lo FSTenistal) 2k Pipl linear piston
pumpIBHheaia¥ic patrip¥ eﬁﬁﬁla\ﬁfér[ﬁl‘{nﬂéoﬁiﬂdeﬁxmp%t £ddt pakips, rmﬂ‘%ﬁz&rﬁﬁﬁpumps such

and processes that may be used or |ncluded in reduced
as thqse ased v ith seanueldy-adtivatedcipaiebatties. rfgdlsothbre@m@@ ragdprocesses that may

kwor k drlve drlve
be ush b RERBeq 1o BNt R RSB0 sy R e kb Bctrs
clocktvoik- Hﬁgerpdmas§p@muam@dﬁr«ac &@&86& manidl lg’éﬂer‘d@@zﬂ 'éBi\notlc processes,
pressures are generated by condensat i on.
thermgh,heatiag PEPRSSHAS Nk ProsesaRsdB Vel vacypm RYESRUESS a1q seqﬁa};ed by

<mndé§£nge a punp that is driven by a chenycal reactlon
sol ution, spray, or other delivery nmechani sm

ey ah@thaloexﬂbcbdimene dechmed pesquerpoacel1 L()smdy irclude 4 puahp that is
heat genera E)y t he

. tEe reaction. Th
driven. Ry &ic sﬂm %?é?‘il% fh«éer]o ﬁesﬁgw sprayy pnRthendeliverymechanism may be
deliveREPEIRE p tzxnlg, arnaqigs@ﬂ) RIEISHES emama&m{ PRPRGE PEftrate@by the

pressuri gas cylinder such as a CO2 cylinder~is
chemgglengactipnomay be asqatadrive the pump to produce the reduced pressure. In another

embodiment, a pressurized gas cylinder such as a CO, cylinder is used to drive a pump to
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produce the reduced pressure. In still another
enbodi nent, reduced pressure source 110 nay be a
battery-driven punp. Preferably, the punp uses |ow
amounts of power and is capable of operating for an
extended period of tine on a sing!e charge of the
prodiseet the rgduceid presade.p et dLianothas gmbedmantgeduded @sessargsoutre 110 may

ressure to tissue. sife..105 vi ' 115, .
be a BiEREHTe) Bubp, RrBLNA i Ml B 457 Ao b poiggr and s capable of
operdt £la extendeiGRiiodtof tigde dra Siapleabhrgsiof khd batere site
105. Manifold 120 may be a_bi oconpati bl e, porous . )
neRedycsd pmamreisgur@aéi% peovidesseduegd presewrg to Hsugsitgd 5 via dressing

. S . . i . c .

150l TR BA pRAR RO AU o BB Sf contc

with tisaursitg 105 e Mdnéfol 1ROty be a bisvonpiatible, paroes matertalitiae capable of
articul ar_ bjiological application. Manifold 120 .

. 1 . [ . .
bemgrr&f}g 8 ceptrchwph Gisste st 106 and disteiniingarducsd PIRspteriodipstissue site
105. ?ﬁaﬁ &9 120 3 vl Mhdd b 88n0 au%g,ggﬁ&pmgf, o ?1?1}; gtrl]lgf material suited to

UIldS to or ‘fromtissue sit
a pargéoladbintgical applichtdénl Mahifokl 120poayoinsiufie amplaatityi ofdlave elsannels or

pathvgasyg:ct%)'l (rg%ﬂat}qé{ﬁgq'l Q&%gp %a&%gsep%%g# q%é’&ﬁciétgrg? %'otn? ggsu%%}te 105.
PanlHe it in e PRBniEaL! 1%0 €4 b6rouatcth ARPMcRIdEa ﬁﬁl(r)?lity of

) G anuFoam manuf act ur ed Ki hetic Concepts, I|nc.
intercompeqted eellsor ppegsdbat act wehannsls | Thegmnousfoamanay bha

polyBBBRE FeRBA 26 en B et 8 R R A Rineti
ConcefSNnG] G anMntbhoQ TEXHRU T AEpaRodelll fofim 3 usBANiHePotostnay vary, but
havi ng open cells. The cells and flow channel s may be

is prefgrablyrabpnit09He SO0 arigrosisz dhe flownehannels alleve fluid eammadication
throub RO MAHibR b BRRith 2 PRGN beR c&ffs M 3 gff oy ehannels may be

uniforain slidperaad isizef sremby Mistudepatieingd oA démGAriations in shape and size.

. charac eris&iqs gg% be used to alter the f|ow
Variafigng ch“ﬁ'ép? 31q sige of the (el arifRlé resuli iin yarptmps sthe flow channels,
and shidh QfAfacREFRpidL fﬁ%gtbe u fpcaﬁieg tﬂoﬂg&&%ﬁ@é of ﬁﬁlthﬂFough manifold

portions that 1nclude ose
120. cl osed-cel |l portions of manifold 120 contain a

P e sroboimalaniif\d SpGres urciar aclis gRriaps Bp) include “closed
cells. P AHesOBS sRYelBSori ShE St h¥ififold 96 eﬁﬁ?ﬂr“?&'&%ﬂy &0lels Y28 majority of

. to prevent transm ssion of fluids erimeter
whichsarefnat Buiddy carmenteditd adjeceb? OellsMitipsedtatll fRbtiormymay bosdectively

. construc m bi or esor bahl e terial s that do no
dispofeH)R odf R 24 BlRre P BRfarter ahfuids uBtiet Bitimting Thhoes of
manifofd r®@duced pressure treatnent system 100. Suitable

bi oresorbabl e materials may include, wthout

| iManifeld éfﬂ,) mgy @&ant%@omfbi@rgfqrb@tdg n@t?riﬁlsgthenimot have to
ve AR YO o6 B T RROLARLF B B 100,

Suitalje bidresvryableematetiald mapinalude ! witlhsut lidtakiba) dpdigthefiBYlend of
further serve as a scaffold for new cell-growh, or a.
polylaghig peig) (RLAY aed palyehicglipacid §REA)n The aphymericdhend may also include

. i - qr. f e d
witofE Rl Pl Bl QTS e OB P may
furthegsayvie hs afcaffold formewf @ilngrbivty ooh staffdd eateariat maybeaused in

. three-di nensi |, .porous structure tha ovides a
conjuicligh RO HAR & iatidre SHiERharh sariol i wBSaRee or structure
scaffold materials include cal ci um phosphat e,
col | agen, PLA/ PGA, coral hydroXy apatites, carbonates,
or processed allograft materials. In one exanple, the
scaffold material has a high
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5void-fraction (i.e. a high content of air). In
ot her enbodi nents, the manifold 120 may be forned from
por ous hydrogel s or hyrogel -form ng materi al s,
textiles, such as fabrics, ceram cs, |am nates,
bi ol ogi cs, biopol yners, corks, and henostatic

used de eslanng or primade thetgrowthyof ¢ella @s farmptipe optisspecsuch as a three-

. contact with the fissue.site 10 d ed t .
aimeGhsurls' Pl g PSSRy TRE HE DR  gtrative examples of
scaffblichitdfials s@ehdd¢hl cTemsHos i, cyERdenOPUAMRGA €3t ali8ydroxy apatites,

secured to tissue site 105 using sealing nenber 125. i
carbagatgsi ergpraeesed aliogmathmatasialy laoneexample, 1-gh§ sgafqld meaterial has a high
3 Hyeclal . {issue site 105. Wile sealing
“”dﬁgﬁﬂ@?°¥gghﬁgbgﬁé§?ﬁgé¥' abl e or sem -perneable, in

onk ckemghtdiaants e Frmifold 1Xbmhgbe fgralet drod porous hydrogels or
mai nt ai ni ng a reduced pressure at tissue site 105 .
hyrogglferminganaienals.iteriiles, seeleasslebricsn gerpminselaminges peglogics,

. o | .
iopdIBEPL43 0 SR BB RIS bl Al LT i comac
with gertissuesitehy(dr aglalsedto digttivagededficedpresgureat eri al, or any

ot her .bi atihle material that inclu he

i n‘S’éﬁsﬂB%Ei?g 3129 ! ﬁﬁu%érsﬁ%lgtg et Mgl Pads seured to
tissud §lfe F05SRuR: sthalifig Aidmber®2s.| &1 TRGhbet 125 TRy tREa ESNeRBLht is used to

of a hydrophobiT material to prevent noisture
securgpaamifold 620 afytissheesitee)S. i hite seading ignbe? 02 H staydw iofpermeable or

.bein rovided in."sheet" form.guch as, that of a.
semi-iTibte, P arihle SFATD nGTERET RS i PRl T pingaining a reduced
pressiUt @b iR stte 195 aavARkRITAGSHdLE thekedlhgdihbed 28\6%Er lRifold 120.

mani fold 120 after placenent of manifold 120 in

Sealiggymember §23 mayhe aflexshle dedpeer fim. m@lerfrom alsilicope hhsadgcompound,

ingl ude a _deyjce_th i | ac over .
acryHEE B ed of paoak et AafeRll, 5 aty Ghet BoPuBSSuF Flpriat that
includesrihé impeatrietbility ocpershieatsiliBuéhab@terlstiod dddtted Forisst€$ited105. Sealing
cup,..a nol ded cast, and a hell jar. 25In one )
membgr ddimayiie fosmsd phy hidiephebig materal kpreventmaqistugs absorption by the
. ' seal ed connection with the tissue
seali ur[r?%&lgﬁ% [ r?g mani fold 120 and tissue site 105. The
sdadteal] aefteierpriooideday “iieepyrfosn dech dsytharofadirasd, ¢€aling member 125
osi tioned along a perineter of sealing nmenber 125 or
may Y pravided iy ¢ pawaglﬁ_ogéawaiyﬁ@emg}at 12pPhed Qw ihemapdpidigo after
placeARARS mArkRI1d ‘?2@%"&%@5& withthe 'EisME%it% 185 YSirtitdrlyP Hgﬁiing;%ember 125
tissue site 105. The adhesive may be pre-positioned on
may ipdatl¢ agevieetiat islslacedrovedmamifoldel 26mnd yisshemitediDieo predde sealing

ﬁlnctigﬁ@%tigﬁ%gl:\‘lgir%gtg{t :nﬁghﬁ@%gc{ a §5:8ion Cp. 4 Mofded oS! Snd 4 Bell jar.

allh efidabydinict, 3BalafaemBe AL Bk figlReFRAIBPide a sealed connection
connection may be provided by circunferentially

with the Hipgesyrronediag srnneildalfranditissed siteuldSsThe sealed gpnrtection may be
prowfe?gtlg)t egxgacﬁi%mg %os’liﬁgned':zﬁ{)/ngg Sg@%gtte:r fgfh %e' 1%%&8%}% é\%ge) gr o any portion

on an"extrem

of seating peentiier 105 apsecufnsalig®iethbes 138 epped fo1d 1 20 pt thettistes
around mani fold 120 and the area surrounding tissue
surroundingdisspe site,1 G} olherdhesize say hepre-pavitienadon sealing member 125 or

may belshByBabt ¥fhkMvist BFp103b S MG Hbd 25 REMRERely prior to installing

sealing member 125.
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seal ing nenber 125 and the tissue surrounding tissue
site 105 may be provided by reduced pressure applied
by reduced pressure treatnent system 100. In this

enbodi nent, the perineter of sealing nenber 125 coul d

be "vacuunt sealed to a patient's skin In still )

anbs Ae altemai isntadhesivg sealantrisaled romnasgn praydgipwged by
circu}n?ertegfgallyl &f?aégfn?;tﬁé %Y %Id enit'td ?igfuess'it%z 903 Qe s%aﬂxQ% member 125. For

provide-a's connectl on. n Sone case
examphaifitisghersitel106 id Rbated ynnatextremite @fia patlert parselahgdtedsdnape or “drape

tape” oulkiiny rappet PGP Sibes i MO 1ot reecutounding tssue
site 108 tb Bfovi@Sthe g&g%?ﬁrﬂggﬁkﬁp UL1t&RG 8% Rnd ée%?édeco‘fﬁgé’&ﬂﬁvbetween

cavitlies, an mai nt enance of reduce
sealing msmbeel 2 artd the tissusi suerolifding tiysuesitp 3 8S intalydbevirovided by reduced

t he use, of sealing nenber 125. 15Sinpce tjssue often .
PressB??cafgggd BY I @%FP‘%HH%&%W £ Heatmeny pysteny 864 by f‘é’i‘e'ioé{é’,"e’?th the perimeter
of sedlingHEMBY 123UDU e “RRulhS Seiftediol£paiehSs SlihSH btBhdotRs

a seal 1 ng nenber. The reduced pressure
embogénentaseating memden ¢ 25 muay desutured touthe EsslieGurraynding tissue site 105 to

.gggliéd to ti§sue site 105 using source tube 130 and
provigg pseAlrd COMSEHdBE. “source tube 130 and del i very tube

133 soR¥ dagesasialihg BRnider 229 thayitot Be ?eqlﬁiﬁéal td sealtisbue @RE 105. For
or other fluid may fl ow. For "20exanpl e, exudate from

examples sigaiesite 405 onyrhgcapptdoof heing Gselfiedalade ty mainjainreduced pressure.

Fiaur rce Li coupl.es reduce ssure
In the B sy PR o B 1550 Bl Skl R 39S Wfntenance of
reduced pedsesre @Btissut 8fte 189 niag bdpRssiblegvithbat tHdase vesealing member 125.
anot her enbodi nent, reduced pressure source 135 may be

Sincedfispazefign ensaprscd sumowndsdbesaypesof tisyuegitan (the dyspe sypeunding the
tissue]s%é'acé%fe‘éﬁvélyBgfl%é%ié%r}ge ?ér' very tube 135 may be nade

fromany materi rce tube 25130 and delivery tube
13heraguded peessinergehératadibyareduced piréssuielsberce All 6 anaystuappdied to

o g N 25 Y AR G0 1 o8 ey

tube t@hSakHP}L Be afkPlubY¥ %Xuélp%&%%ﬁaﬂqdiﬂ,céﬁ,% ot du‘rﬁrﬁﬁg flow For

i's ‘exanpl e, one Tumen may be used for the passage of
exampleyefatdatef framtissuesiite 195 tneaylfddw throuvghndelivery e .13Fhén Figure 1,
ot.he unen nay be used to deliver fl.uid such .as
sourc }ip 130, Rles et rigshiecsouttin 0 e spmistge e ind detery tube 135
coupl6€£¢dni GEro0to RFREREI125. BfOvASeR S andthér @ddfferdt! #dlSed fessure
other chemically active agents, to tissue site 105.
sourcg S frapibg dirsaily eoupleshiovdressing Hésusing dalivsryombegil &t e i s

n i ' e 1. Additional d il s regarding
[ RouRAHL |4 Sl ey bl 08 30 Bl 4 Hrord LR el spuree be
130 aiid géliveeytubs)Sh emayliileithie flpXible slaafl®ableW.Alsd, Ro@ide tube 130 and
. enbodi nent, delivery tube 135 is coupled to panifold
delivery tubg; 13 S appniagiudg anerermere naths odymeas threwehiwhigh fluid may flow.

For o 15,8003 p ol BT L8 S LR o sy
used fox tigiassage of bandaeaifrbmaivste situk)Ssto lcanidRb 14Gi Tiye othei fundeh may be
used t% iigh\r/re?ryﬂuza%gﬂgg a(.esI alir\f ?1;1 1ba¥cltjek1)'i%1 %gesnts\f Iagti\(f:i?ﬂ r;gg&tls’ocrén[rge;gb rpromotion
agents, irrigation fluids, or other chemically active agents, to tissue site 105. The fluid source
from which these fluids originate is not shown in Figure 1. Additional details regarding the

inclusion of multi-lumen tubes in reduced pressure treatment system 100 are provided below.
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5 enbodi nent, reduced pressure treatnent system 100

does not include connection nmenber 145. In this

enbodi ment, delivery tube 135 may be inserted directly
into sealing nmenber 125 or mani fold 120 such that an

end of delivery tube 135 is adjacent to or in contact
wi Inronesemitioginent2delivieedinbe d 3pisensipted to meanifiolchl 2Gsyigicepnection

00, j u . cani . G| c
memte o et E RS bSO s Y s By BOHOAbfp1d 12010
delivésbubé 35,aad ividearersk4 For Erihplegéxulidtes toledial oy tidews site 105 using
Qr cavity capable of containing a fluid, such as gases
manifgld 120 smaygnter deliygry tubgs] 3 vip gennastion BSHbST A4 oln adther

embddifefit ARRL& %%gﬁﬁéﬁam%ﬁﬁwg@&igwgﬁég%ggfi#ﬂ%%nﬁ tidh étlSember 145.

tissue site Source t very tube 1
In thiseynbodimént pddlivgryctobe ¢35 adytbe insenied daectlylinto sealingyndagber 125 or

) d to canister. 140 via a connector, such as . i
manifagf 1 Q8 Sust thagn el e dery Los 1 5048 2fliagens do & 11 Gopfast withymanifold
120.7igid canister, a bag, or pouch fluidly connected to

mani fol d 120 by delivery tube 135. Canister 140 nmay be

a Rehwedprespoatraatment systemay 00 enchypies amister bdhi nigdidpsudh as exudate,
reduced .pressure source.110 to,c ect exudate and .
from ARG 115 F5 ey DOV POL e BRI Ao A0 CHRGIRT LR aCAnister 115 may

be anJRIRVRE 0P ity SapabledT c@ntﬁ&ﬂitég)ﬂ\'ﬁuﬂlﬂ Sikbh d'ssgla%‘s%d?lﬁluids, as well as
reduced pressure source 110, the vari abl e-vol une

fluidethahenntain selidsg divs exaraplet ¢anisterdliSarayewrainesudaigs 2om tissue site

105. BBt Gl o 21 A PaGTeul ponntbiza e o, o may
be cotpRAte tarfister T40 Vig @tdofifectdry bulh, as@onidctaarizat i vel y may
include mul tiple chanbers. A desiccant or absorptive

mekherGagistard ¢O meaychespBexiblevir wigidcanisiess e bpg, j0r@oneh flpigly connected

' t £ 1 ui e |
o TR P55 i AL S5 e
operabkuchahisinedhrithtrédiced btdssifre sayrce ¢ 1@ rpéaliveterudatshind fluidse In an
llustzhide SPBRBAFRE 5 WO OTREE) PP -IRh ok §elogs Dump, 1s tied as reduced
presstiedUGRE 1RDEHS Q/ﬁﬁ%tgés-%ﬁﬂ%néhaﬁ}b%} fHAt %%rit@sc W9€duced pressure may

pressure sensor . Pressure sensor 155 detects
also sentelsalcanistiu ¢ Q] collectmgrftuidias theschambet ¢xpafdS . THecanister 140 may

inclu o%éihigl?#igrgﬂgg%gg@ﬁtiﬁgr R lrjéreglgagé]az&_gly'ltﬁg%i{)zluadesriulllitigf)enchambers.

A desﬁ‘d&ﬂ@ér"ﬂ%@érpti% AP Tal g HeWispbS&d Within@nRR: Y40 rt(?&ﬁft»‘ bfcontrol fluid
sensor included in reduced pressure treatnent system

once g 1hid hasbaenicollesierh dinrthe absencelatedisterd$8ua methoddfoneontrolling

00 ..,ncl udes nq other pr.essuyye,sensor ..other
exudefe e lyioR el P R iR R o ERBUR MRy are water
solubRearRGilIdwel €0 ERaeRé fidhEmanifeldanot i ssue site 105 via
control tube 160. Control tube 160 is any tube through

wiedreed RygssurRiyeatment sysisrt H¥) inglypes nregsurmisenper kidd d'ressure sensor
155 dpfe et PRl Ppre R 4 el B 16, B B B gramle

pressuracensde 1 & agilicow siepmedistivergagerpressuré seiggh  Infonelkmbodiment,

fluid flow ) .
pressure sensog? g S51s ﬂ(l)e only pressure sensor included in reduced pressure treatment system

100. In this embodiment, reduced pressure treatment system 100 includes no other pressure

sensor other than pressure sensor 155.

11
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5In Figure 1, control tube 160 is shown as passing

t hrough connector 150. However, the placenent of

control tube 160 may be varied to acconmopdate

particul ar needs and applications. For exanple,

control tube 160 may be routed throu?h cani ster 140,

al Bregsuae sensos 1 Sfedesests theaeduced prgssergat igwme se 14 yia control tube 160.

[ . . ol

ConfRERISTE skl iugh BN e mEIRRLSICAMAE ke d doihy be made
frommayithatbdal 1 Thnwiohtude 1160 ey beledther flexible crifidxile e ¥dsyicentrol tube

control tube 160 may be_inserted directly  into,sealing
60 mayssiudeonegr megg peibs 9T iurpens thyough whichfId way f1Q¥n; 1 o

¢ _ . ) . . £ o
Pkt 1 Soptbneered s el s RGNS, However
the placdmenindfrcntrbLitube 160 naaydecacied taaomniodate rtighler needs and

nulti-lumen tuybe. Source tuybe 130 and control .tub 6
appligghions) £r %ﬂ&secqnﬁmgﬂéeilégawy rRgied thrgheh S 40, afong an
outsiEli% BErfadedfichgisRX 340 | of rﬁe#}ﬂ@h&aﬁ%%qgg. Eend bfcHfitdl Bébe 160 that

_ O is coupled to nmani 120 using only delivery
is opperite of PBesseresemsyir & S fruiayibel aonpled tobanifald 126 wis echrtegtor 145. In

anonggasotE sttt il TogRAOTBA S it SPBReRbE2s o
manifdldandisiéh thacar@id of doHfFBItuBE 0! i EkcentYo!dr il Eorth&WhitleManifold

below in Figures 2 and 3. Pressure sensor 155 nmay be
120.| ocat ed anywhere on reduced pressure treatnment system

201.00. 'Wo[FIs 1PL e nsor | own tp.be .
- atottel b efent AR BV 1 R oo b8 oS 150 4Tl fens ina
singlé aailtt-demen abeUSeuRk tieSH0andi dodtrdDRbeRF0 Ry Aokt e lumens in a

. fromrenotely | ocated pressure sensor 155 through
single pyti-bpmen, Bibe.) othegrpmiplejarvhiek radneed pressuest sayses 114) isgoupled to

manifila 20 BoiFE R iy BR RN 5o MIRAL plB 1 el bR Gl besed to couple
both cxupahpressiro§oured Lileghdypresssaty entord a6 ne atanipkl 10, 14@ditional details
uch as reduced egsure souyrce 110 5cani ster 140

regar angéh%/m&ﬁth-gmr} erheediments vl dﬂ%ﬂf]ied;bé?wda Eigret 2aad3e

tr t

s R e S T e Locthed B e B 3ARIcEd pRis R fefiment system
100. IIm Figure 1 eprassuiesenporelsiSiis shavemtdre itbbtafigmrtssue sitpui 0% In this

the . use.of control t.ube 16 0 detect the.pressur t
examp|{C e ked RpSre 3t s sHE OB P essiea i reppiet frered
press@R@ReRdor 155 thidugh EGtEd] YuteOrddl G8lichDermits fre! fbwl 8P Also in this

pl aced between seal i ng menber 125 and mani f ol d”120.
examplpReresre sgnses By dedireet nemindiggestyeqpuplzd to nthien dexotely located

T P T S
canis¥Ry4Qerany otrr Mtuserardkbpohert off r@icédprebeuré GoatiRet system 100. In

pressure in control tube 160. Non-limting exanples of
another example, pressure sensor 155 may be placed adjacent to tissue site 155. In this

example, pressure sensor 155 may not require the use of control tube 160 to detect the pressure
at tissue site 105. In one non-limiting example, pressure sensor 155 is directly coupled to
manifold 120 or placed between sealing member 125 and manifold 120.

Reduced pressure treatment system 100 includes control tube valve 165. Control tube
valve 165 may be coupled to control tube 160. Control tube valve 165 may be any valve

capable of relieving the reduced pressure in control tube 160. Non-limiting examples of

12
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control tube valve 165 include a pneumatic sol enoid

val ve, a proportional valve, or a nechanical valve. In

one exanple, control tube valve 165 may be manual |y

controlled by a human being. In another exanple,

control tube valve 165 may be controlled by controller
contrp} tubevalvenidS5nelnpe d Preumaticsignod valve @ prepartionalyaleyor a

. to relieve the reduced pressure in contro
Ined?ﬁggpgéggmhen a bl ockage is detected in control tube

160 orfsusxianpld) lcontkaigabdrvglve 631may be maxaliptentroMedby a human being.
exudate or other quif fromtissue site 105 cl og
V

In angfir e¥AMPlGHeoNiTSh tubsyalve, 1i6é\n|p%gbq ¢rntiollgd by &Orefr@kgﬁﬁ @ fmone
emb 121%&9 bortti%u A éYée géﬁéxgg% Pg r(gpéﬂék&e[o Yf?lke;(/g tt)l-é@\%gggaepressure in control

ckage may contro
tube 16QRedhen adlqukagsisrdetdctedan mentrolstybé £60. 18irhad isockage Inadesccur, for

relief valye 175, Reljef valve 17 be a val ve L
exampls pvhe e&BﬁéﬁF another g %@ﬂ@ t’é?‘leoﬁ‘teég?? clogsispnizel Bhe 4¢0. By relieving
the rf(ﬁ%é& r\f_}e%éiﬁ@ inL&htrof &ibeSied vid 8htrot AHAGLIRY 1652fhe lﬂ&h&f%g Iay be

, connector 145, reduced pressure source
cleared framesmitnoytube360Rel i ef val ve 175 may any type of

! ek SR Beaiaint PSR S SRS BHTRGINGA, Bt valve

175 rhdpbé AGhINE ehaA iPERIPIEE toGnd o8 bEBPAS, dRIBIRatioR of source tube 130,
proportional valve, or a nechanical valve. In one

canisgst 4 AP eonneetpr b0, dglivery ts: Hady conmeotor héd reduaed ipressaretsharce 110, or
d [ tissye site,105. Reli.ef.valve 17
dressyBEHEF RABITNE §73 bndy YT So i ickpatle o Bl g Fdticea
presstifesd tigsuid site 1085 Nonfldldlitingikampligtodirdifef K81ga N b Mtladiea pidamatic
of relief valve 175 and ot her conponents of the

solenpighivrt e aprerastipral valvs: orehneehanicahyalse Inonecrragwle relief valve 175
y i . p
ey SESHEEA AL Ay ey 1Bl ROy my oo
used tl?manztgel the ;eﬁﬁﬁzd }Gﬂmmhthttssuds'éi& 10512' andditienal detailaipegiatding the use of
. of prggessi ata, such_as data,from pressure sensqr
relief gl 133, A siifes compiynerty ofsthe secised PESSizh reaiBsb ey am 4O to
managé ﬁl&%dlﬁ&ﬁepré‘s@ﬁﬁod@ fodu® Cf?t% lgg videgBeldie treatment
ch as reduced p

System 100, su ressure source 110,
r Reduted/prlessmird #&atmennsdystem incheley adnteolle6570.pCeostselter 170 is any

sovcR5hRPl fposink B S8 B oSS S0 5B ol 170 mey

also a8l the QPeiies SHbke SIHASRY cohponeMS 8f FRANEEPHresdulEtreatment system
operation of one or nore conponents of reduced

100, such 98 taduced pressven sowsgs t nrdl g valyertd b agpatiohtube odlved® S, pressure

Sure..at tj site. 105, n one enbodi nent
sensof 158 3 Bl {95 36 sPleibo ity putro (RS v atiiocesses data,
such dsafatd fresitReSutessehfir- 155Nend eonfiels the dp&etob L& drémdR)components
be a user-definable reduced pressure for tissue site
of redyged prerurg Heggment wigtese K0 toanarags theredusedprpssure at tissue site 105.

dej SﬁMBgdiﬂ%aﬁ %Bh{r&'lér%o Jd&“}‘é’%ﬁ gg%ggﬁ%ﬁpéeﬁ’é)r%%gie?’t%r tissue site

target reduce ressure I's a pressur
105. Photargktseduceéd pfsasire neayt becptisepdefindblé fedace] ressard fop tidsek site 105.
takes.i nto account %afeté issugigassociated W th

The targefroduegd peessiredngy Asa be detersninpd By, gontralier 6@ In one example, the

target reduced pressure is a reduced pressure that provides an effective treatment of tissue site
105 and takes into account safety issues associated with applying reduced pressure to tissue

site 105.
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In one exanple, pressure sensor 155 detects the
reduced pressure at tissue site 105. The reduced
pressure neasurenent may be received by controller 170
from pressure sensor 155. Controller 170 nay conpare

the reduced pressure received from pressure sensor 155
wi Inonerpxampley prespurg senser pp e detaets theorefhugomh paessuied tisssrite 105.

I r . '
rhe SO Bt AR S PLE QI o gy senor
155. pesritviler 470 Ay eethpareahis redbcebprgtne rdcefved flohpprebase sensor 155
on the conparison. In one enbodi ne 70,

. nt, cqontroller
with the taeget Bidiesthpresre OB MPEse ﬁﬁ?fﬁgl?ﬁém may then pgyform or
direcy g ert O PR e e 1 oS B AP 4 R presoure
manageseanfmction bised aattheatompeatisord pressure exceedi ng the
tayget 1Q reduced pressure. For, example, if reduced
p?%s%re@ﬂ e, qogtrofier b/ Ori BRHQEHNG egpesedpsessiire management
i {
B B R e A R R Pt P Spre lfrated by
reduged guiessureppouxe Ul 6 is mspomseltd theyateal a¢dusediptesure exeedding the target
anount ofI;educe pr.essure. | n anothe on-lin11i£g i
reducgggﬁiﬁs . [For Ieé Sd‘f ’5? g% Pressure, sQureg ildp}sgl mjotorized Or otherwise
electGOER] (ﬁﬁli‘dté!d ALY preREHCRAR] ARSHEBr SP41EGR callPiScess may be slowed

chem cal process driving reduced pressure source 11
such ghay reskiced pigesire souree bl G gensthtesn descrased amowny of medneed pfessure. In

anottgf i it A PRt SeEE 1D R A reduced

presstu so@fcey thle\cherhidal R ceR UrPastreiliced ReisarEoRFRSII0Baybe slowed or
tissue site 105 in response to the actual reduced

alteregta deerease the ampunt afaeduspd presswgeenesated by redged pressure source 110.
e N
R I e
pressumyat bissudesite rl 05 e tkspynsa tolderacaral bydueed prepsune; Ak ntdasured by pressure

r ced pressure 20 treatnent system 100, such as
Sensog ggg’r%‘ﬂ: ng thg targpt r&ﬂ%cegmﬁa}l@, by weﬂ?t@a@meéj Hrgshgld. The
SEshfbsl aﬁaﬁﬂ éJﬁ? t
predeg afety of Sltu?lg?lﬂat aete t ssﬂe Y %2&!{8@ b S'goc?ﬁlz%gﬁ%ldg?eqlﬁgd pressure
treatnpang dystem ti0fcaich as esrttoildr #8§. breomtadxampie) dit reddtemiiaed deshold is

RN i T -
predeRir@@RIIRHFERGE ndyr mﬂiii@ys@ﬁ&ﬁﬁtanta@ﬁaﬁ%ﬁﬁém&sme at tissue site

tissue at tissue site 105. Thus, this enbodi t may
105 thas exegse thertarggt reduecedguessure 5te predetesminedi thrpshdld may affect the

Lnal r.essur. nNSQr 5. .1 n anot her
safets 18t BFST Uk RB s 138 eohoimetR b Rinlamepigh as a safety
mechdrfisit GeihgRhesinplegréesdiuneGonsokQ 55N response to the actual
reduced pressure, as neasured by pressure sensor 155,

ek atherembpdimentgeqntrolier & 44 tysmicefé oF shuty dewn reduced pressure source
L D e e Y—
the tagpeeseduce] pressuresbyie psideerhiifed threstwid: Tuminy eff o8 fhuittieg down

edet erm ned_t hreshol d _beyond whi ch reduced, pressure
reduciprestura sopree,! [ ieserases the redugp@ REesTure ALSSHE Sitel®d. tIRgpe example,

the pr%b%erﬂfiﬁ&ﬁﬁﬁsﬂbm%ybm SRl Haed dRd sWdiselrcE §h 2_2{) talll‘xr?%i\rq(ﬁf is greater

is opened as described In the previous e t.
than ot hass thanrthe piedeterminetl ¢hresholdibeyandvecls eeflief yalwe ¢ A% apened as

ds.enployed to ensure .t safet.y of tissue at tissue .
describ e 81e¥ s Sriiant e, 4 ufan Bif eameloe BYarh et S8ty mechanism

t hreshol d beyond whi ch reduced pressure source 110 is

turned off is the same as the p#edeterm ned threshold

beyond which relief valve 175 is opened. |In another

exanple, controller 170, in perform ng the reduced

pressure managenent 5 function based on the

comparison, increases a generated reduced pressure

generated by reduced pressure source 110. For exanpl e,

I f reduced pressure source 110 is a notorized or

o o g, o ey o
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process may be increased such that reduced pressure
source 110 generates an increased anount of reduced
pressure. In another non-limting exanple, if reduced
pressure source 110 10 is a chemcally driven reduced
pressure source, the chem cal process driving reduced

is emmlexpditp ensise thessafety ofiHigsup @t Wesye site 40 Inganoghes gxaraple, the
predétergmglgcg %%%ﬁggﬁ gg v?lgcl{ I%? 386%%r8§sﬁf ﬁ%glﬁcggﬁ@rqg Mgd gﬁ‘ is the same

as the preddienitied threslidld begondwhichl edlizf valved 78 iy @saped.si veness
of the actual reduced pressure at tissue site 105, as
meHsanogier isyarppleseqntwller hA) in pepforning Hie Teduged Psesspts mapagement
funcih BRBRHR (R A REA, LR Bl MRG0 GR Yhated by
redusddepredshee soachecidd. moessamldegré nr&imédaﬁrebgure e@h:ce dJIIO is a motorized or
ure urce [ |nc ased or decreased.
othe '%Sl%ﬁfé?‘ém reReAtPd Fedyoes PRESSUBRSOMEEe tepage ob e mpteRoF slgctrica
procd¥R bt y WRly biRERasca RGO ARt rddG8&d prefupP&Rike L0 @Bﬁ&sﬁﬂ 1H&eased
speed of reduced pressure source 110 has Tncreased
amoum of eesﬂsle@ti pessuee. Ieanather eos-lintiting examitle, id eﬁtdelcedaplrebgpre source 110
. gontrg er 170, to, determ ne ngh an.%g i ncrease_or od
is a chgpeally STVAL FERHES] MESTS FAMee: Hesherical Prsees drivipg pyuced pressure
sourd¥B) Oirh&l Seh&tdnd8 oP Hiidted tdihkibascl the ahfuRt oﬁfed@ééﬂ%’re&ﬁre generated
pul se-w dth nodul ation required to be given to
by redutedrpressutgetonnasri 10he required reduced pressure t o

tiss ected. Contr.o 0

el PR RO ofteP B 0SB PRUR aatrRee St of G actua
reducgd pe¢satirRaht biysueRHt ¢ 08, BmesaStifed byPrésBtrel senddrd56 XS iflérease in the

decr eased based on the conpari son between the actua

generated rediered paesswiedraorp sedveedipiysuse e bl slanssxampls, gerfroller 170

my A0S BSOSl RS BESPn y prscto

decreasedr EEJ}D @naﬁpltepcddme)llac t T.(B.inay bdubkdo dewstowheén the nidtéSspeed, chemical
Site as measured pressure sensor 155 hei ng

reactQ pey SHETOR T Wéafr@gcr pregwesonreni! [kasaaereased or
decreRéedS Hthér dr 9(@1% tﬁﬂt}ﬁ% Hk%tect&?lg ntfgglgl}ﬁg% tt(rc'd&erlrﬁlggguch an

emtting m
increjsper dacroaselﬁﬂudé thercurrantedrawrof 3Gnotes (wridemiay indieata dteypimp’s duty.

re ess e site. 1 eln .
The 1658 BE B R e it o iefe Fegirge fPSEAR foigarefor to deliver the
requirRd@6&ibed pressure to tlss’u@ sREQDH Glay MUY dBdMed. | (WHitfoRleP 7dﬁgy also be
is a sound emtting device, Such as a speaker In th
able ta mf@aﬂwbme reduegil prassure peuerateil by redused pressure rselstpg msmcmased or

ce sure at ti ite 105
decrehidd MG L EOMBE s R EE PP e Rl ph bt o R by pressure
sensoPl £5 antl the tdrgetre@i@prégedi ment, the actual reduced
pressure at tissue site 105 is nonresponsive 5 to

i e pBaSMAgdimeat, g@h@@lé&réJO dézgets duipaters R¢r to epriba sighal in response to
e ach oL EECHE EASRUE, s b FRUR AL PadRub bl 8 beins
nonreSpDn'siverte amresuguigrthe gareearted siucatipressiirg) r Sshidletnboditaént, indicator

. No Qnsi ven N i,ndi cate that one or nore
180 is i ﬁgmtglg&rlo Q%D In 6k crub padimgrtyindicatgrs80{luminates in
respox%é%‘ tl?bsac‘?&il r&fic¥d bfé?ﬁlréﬁls@ﬁe §1%‘f(?59betulx’%’ﬁorﬂr d&mnﬁ%ﬁ to increasing the
| ocked or have | eak. For exanple qul such as

gener@sadm@rueed priessure. ssue site 105 may have 10 cl ogged

delivery tube 135 or source tube 130. In another

exanpl e, a rupture may have occurred at a | ocation

al ong delivery tube 135 or source tube 130. The

predefined tinme period may be &ny |ine period, and nay

be set by a user of
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reduced pressure treatnment system 100, or a conponent
of reduced pressure treatnent system 100, such as
controller 170. In one exanple, the predefined tine
period in a range of one 15second to ten seconds or

four seconds to six seconds. In one specific
nokn anotheriembodiraen) iadicates 180 éxiesdund ¢mitting desiceotichas a speaker. In
. £ . . di t h

s SRUEBRRE Ml 1o en R EGHESH s SRR B e Besur
tissué eité DOS Beifg AGniehongRBes Aiceehsingdhe gehepited fdduced\prepsuréle

actual reduced pressure at tissue site 105 fails to )

me bt anothes epbodimaentthe apiualreduced pressune ah tisuesie 1Q8 ds nonresponsive
o ik 50814 Al 8RR S GE OTIAALL pREAGE e
105 faitb alinornate withinha predéefasgdaimme periwbia rasppnsddiinedeasihd te generated

one or nore conponents of reduced pressured treatnent
redu%ﬁ@ﬁf@%w@o QPUCB ORresRONSE NG YaY ipdicatebatnes mere compenents of

redudedpreRufedtAGKEA s8§te1ﬂﬂ‘09, &cb%@iﬁgliéé}a AL R8T or SRR IR 30, are
of 'the present I nvention, 1T reduced pressure source
blocked®rhgvea aky Fouexangplepliqnd, soch as exudateefreor tissay sibe1 05 may have
cqupl.ed to t vacuum r-notor to asure the
clogdgf Gy e, R e Rk crhiive SXastiin g Bokg avchave
occuF €D &0 1odRoAokiS 86liviepy tubkansbbSorteadENgodel i vered by
the punp, thereby providing a mechani sm for

detles priedefingd\tinee perrod mak be any ingpkrigd saindmeaypbeesat by aarser of

LStingui.shin et.ween them For e l,e, ,detection, of
red S b B R oL Ao ner o Ao e ent system
100, fichhecontiolbt1T001n bheeriniile Ahe pRUESfined timé ptfdkin3Prange of one
occurs while reduced £;es$ure treatment is belng .
secongdfitenl sacandsior fopg spepndsytotsist secomndst He opeapsecificeen-bmiting example,
the pfEALAReBAE Rertbd |s fhiekEbohdsncr ease indicating that the
punp 1's generating nore reduced pressure. If a
bllnakather embudimelnt, Inllee iqnﬁ%decgfce@ picksire 6{1 tid3aé bit@iOSf R3Gonresponsive
. t i ' T t put
to 1nc$$§§npn§3hﬁ rgrgt}e?igfs%m &Jugglggrgeg:s%gﬁ gzgeggrrl ﬁ%s,a?:gyél gpgigggq)gr%ssurg gtngissue site
| ’ : . ) | . b '
05 AL s s 1 DS s o
increaspurtht igendrhted seduatd peessucanBimilarite theqgdvipuslyg deseibed efbddiment,
h 110 incl.udes a notar hg\l/i ng a speed. In this exanple,
such SONESPORSIVERESS HIBY dRicqth hal OB ar BPTe Ranpasents of reficedpesssured
treatrdeB® systéfR Y 08 ¥ulch @s L19RR) ti¥eanRsth SoLERDeAB 0! 1€ bIBEKRS or have a

changes by a threshol d anount. The threshol d anount
leak. may be any anount, and may be set by a user of reduced

I " t stem 100 r_a.c opent of .
I8 AR TR e I BVB L soue 11015
vacuugopiimp lah@ inoldiQ a sdider iay dehelipled @ thatvatim PAmPR BSOS L measure

interns of a finite quantity, 'e(fJercentage, or any
the pugnp ey mator speadn dihegpeasurements acquired by the sensor may be used to infer the

pressure delivered by the pump, thereby providing a mechanism for determining whether leaks

or blockages are present and distinguishing between them. For example, detection of leaks
may be performed by monitoring the speed of either or both of the pump or motor. If a leak
occurs while reduced pressure treatment is being administered, either or both of the pump
speed or motor speed will likely increase indicating that the pump is generating more reduced

pressure. If a blockage occurs, the speed of either or both of the pump or motor will likely
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10Turning now to Figure 2, a perspective view of a

mul ti-lumen tube is depicted in accordance with an

illustrative enbodi mrent of the present invention.

Specifically, Figure 2 depicts nmulti-Ilunmen tube 200,

whi ch may be inplenmented in a reduced pressure
decre¢ase.allhe ntitpuy Bomrthe pumip cagnatedispeed sgnseswmay be usehbbyneorttroller 170 to

.system 100.in FEi e, 1. [ ti-] n tube,.200 incl udes
emit R e inestROSing etk o1 B Eheh SoRE 200 15

| NE eitespetifficRNestra&be eRdnple Oredié ddiRedlireBauitde-110TBE udéEmotor

.200 includes two |unmens 235 and 160, nulti-lunmen tube
havipgyy sprgde Imiys examnle, oienserramsdeteedhe spsed pf the metonr Indigator 180

L LWEn f.l n 5_an
T R ot R R A
amoiirii hay ey dAsowht) dndenyy beiiee by Ausanst re@ited prései@ theabtinént system
Figure 1. In _another enbodi ment, one of |unens 235 and
100, 95 compenend of redieed prsssure gegmeahiyistom {Qfhsuchsascepngsller 170. The

: . . . L )

s Bl Dbl SN ' By, R e e am

comtanationctheeabe as | umens in a single multi-Ilumen tube,
ate tubes inclyded in the reduced

t nunber of_se . .
pr eSTHENY Ié)a’f‘%%?i SR PRF I VIFY aaudtidumeR siheda deaited in
accofddAREWitR bin {IHREALH S &beéihﬁgﬁt 568e ?%@H&qgv&{ti%ﬁ.s %h@ciﬁ ally, Figure 2
“treatnent systemfor use by a uSer, and | essens the
depidtsmainlupherctabe 200,gvhible maydedegplementsiine redwetpeedsure treatment

system 25Tur,ni ng nqgw to Fi gure .a_perspective view
Systegp SECh Y qﬁeﬂﬁé?fg?ﬁﬁgﬁe‘aﬁe’ﬁé%‘&?‘e‘g’oi% Fgg%%ﬁ)plance with
anviultl-lifrhdrotuby 206 IHAHSTBRS [Bhedsh® e&iﬁléﬁrst, mdiﬁg&hglg (E)hbe 200

) Specifically, Figure 3 depicts nulti-luren tube
includgsi lemensy3 hand 261 eiheugh multislumed et 0friaeludesstwo lumens 235 and

t h_as, reduyced pressur.ge tregatnent
160, L BRMIRGL B Bla e H6Y n SRt e S s (ol S,
ndn-onk @iiblod inent 201! of 1amed239 and.aBeNsuchle lwden DBS5,fE §'deBvery tube
Mul ti-lumen tube 300 includes nine | unens.

2. 3
or sougige bibe; Juph as deliygry ftube iAsrand seurcsdebe 139 ip didsure Jndn aggther

\ e
emboR SR 0P AP o GIBHEN YL DU o cono

tube Bi¥Gn RigerellurByniicomporatinigia dontbdnationsf a¥fivemtube) \s6uis Yube, and
configuratjon relative tg one another.

i al
contrgibe s Bsaaihe ﬁ‘f‘,g{e_dﬂ‘él"ollu“}eﬂﬁ%‘?f’s theggimhien of geparale gypeg dncluded in
the rehﬁcl‘:éﬁrbrés’iﬁre ﬂréatl?glgteégkt Yal b ?edﬁgee(ﬁ %&ﬁﬁ@&uﬂ !?)f ?\?]oes

_delivery tube nd source tu
simplifiesttheredBcesyiresiunemestmeniesysfen] foressbB3 Gsanahdéssens thetburden of

as . any .or all of lunens 360, is a control tube, such
carryiie t@%%??%‘fdaqrﬁﬁé‘rel%ﬁni“ﬁmﬁy_@m 1. Sinmlar to _
NMiurhing W60 FiRRe 308 pbidp&dtive Meewdof PiultNGRARPRBE '(ij@&kp@(ﬁé‘d in

conbi nation of a delivery tube, source tube, anc .
accordange math an iblustsasivegmhediment pfithe presemt inveuten. 38mcifidaly, Figure 3

. ry..Of te,tubes jncluded in.the yeduced
depicfARHR R ep SARICH By bEFOMERED iR AF b6 i Faurg reatment
systerhJetichi ag biduced/ prRbsurd EedttRdt Site 6% 1 Eglrediat MRR-IEY&T RBE 300

in 10 which the nulti-|lunmen tube is included. Turning

may bﬁmqnolnmtgxsreeﬂampleaoffmemcm tubg 200 indtigwg 2a process
T RtulBRRSh Atbe RBUAEHdes nine lumens. Specifically, multi-lumen tube 300

includes lumen 335 and peripheral lumens 360. Although multi-lumen tube 300 shows
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pressure at a tissue site is depicted in accordance

with an illustrative enbodi nent of the present

i nvention. The process illustrated in Figure 4 may be

i npl enented by a controller, such as controller 170 in

Figure 1, in conjunction wth other conponents of a
periphgthl derdeny ¥dsasrepcitding lomenr8as, thy direens is nafitidsmen tube 300 may have
any SORRRNE tsa%fnlrr duced pressyre treatnent system 100 in
Y §pay i @niiguration relghve 19, ane A00MEL o s by deternining a

t alrféie ErRBLERENEY bRS 5L Tuthens BSP add 360, shELaPLHBS3S, is a delivery tube
detects an actual reduced pressure at a tissue site

or soyEGerigbe, suehhen delivesstybe 835 andssnurgastube 130 0y Figwreel . plncanether

ith th . get
em B3R b 33 S SRR 148 ot e,
suchfas contsal tpley fa0 imeFiguredad lﬁﬁﬂlapfoﬁﬁﬁlﬂltﬁn{&ﬁﬂ]%m Figure 3, by

. function based 20 on the conparison (step 420). .
Incorparatng gniy sambinatp of a dslivesy fybewedvaee tubg.| andcpatroligbaas lumens in

D I [ e Si
mulPRAGENSRS 200, TR o RENE L LSRRI Rgdh 1 AU IO DrIbR treatment
systeeminaybaeetuced td inerepsethe mbabilityesfitheredudddeprpssafeiBéatment system in

.1l ust ed in Figure 5 may be inplenented by a

Whlctg?ﬁlth' tendybeisgaclpded ol 1 er 170 in Figure 1, in

C Ot Ao 1o Filelired, RS et i

pr ess% 25 trltgg{ nment osvf/c,l;tgg?n Su?ﬁ@ég@%ﬁ%@%%ﬂg@gg reduced
pressurecal @dibspe sitssiadepitied an aecvrdage wethn ahGllustrative gmbediment o€ the

ocess ilJustrated,in Figure 5 provides illustrative
presel] 3§ & oy TGS dhisPateal Blnuds figoits Trussmetied B o Controller,
such 84 EdfirofitP 1 A0 Figlrel 1 i b&ijtfetidn WilEotRECSHRSonkRE 'eo‘?§ rB¥uced pressure

det erm ni ng whether the actual reduced pressur
treatragnt sxstem; $ich as companends of rwducdpressessratmétsgstemOR). in Figure 1.

| f et.erm nes that the actual reduc
p rT(;ﬁsegﬁP eésg gg% oségy d 8&6%%%%!&{%% r?‘glfﬁcg?m?%ﬁ Esg?‘P &%) The process
detecranstiat redubed pressies st 4 €ds Bitd €sing ReingloProdufesehbdstep 410).

505, if the g{éocess determ nes the actual reduced
The process cpmpagt thedstupheedpeqdjeressusmiwith theaeges tadaced pressure to form a

: e r ssure at ..

comp RS U131 B ProE S (ABEATY PRlubEF B RrP ER Rt Ritlcton based
on th&dd@hparison (stefH20)pr ocess det er mi nes whet her the act ual

reduced pressyre exceeds the target reduced pressure

by WE2 Bq¥; tafigHeg, ¢ ﬁpa@h@r Hlustrating mpeopess|fpr mppaging reduced

ressite @€ & Y. bin§

P N e L e Ekockidin A ML B ApBSFRRH Bt the
presenfrinvkstionnilhe grodesedlnstrated frhBigpreat mag bt émpiensheed. by a controller,

T ONERT
treatm¥nESIWNE, S¥h 8s SRRt Bt PRIARL theatniliit YRGS 80 i% )l';‘ igure 1.

det er mi nes whet her to decrease the reduced pressure
The pegsess iHysteatedin Bguredl prevides dhistaye embodimentyand edditional detail with

' t ecrease the reduced pressure by opening
reSpecg?é g‘%ﬁge?ies\s/%ﬂ&\?éé,% lpﬁgglﬁfét:ess 10opens the relief valve
t Thd peocessiiegindehyadetetalining Gutedittr Bt fedticed PRsdurs keds the
Returning to step 520, if the

s%%&géstep 525). )
target g Bregaire £5emedd)n 3f the prerses dederminerethptetlie eetyial reduced pressure
. : | _ .

does 1R ERCUA o e ARRRLOA el Tho HORKS vedlifu B KitBung o ygp 505 if
the precessdeigmuifiés theactuebredeckdpressate excealsithetat gt eiuoddpresdfre, the

the process determ nes to decrease the reduced

pressure by turning off the reduced pressure source,

the process turns off the reduced
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15 pressure source (step 535). The process then

termnates. Returning to step 530, if the process

deternmines not to decrease the reduced pressure by

turning off the reduced pressure source, the process

term nates. Turning to Figure 6, a flowchart
procéds|destensasithe)genepated g cédopressanathanig geretated dyphe ssiuced pressure
Sourat %th Q?ue site is depicted in accordance with an

99 89 ve embodi ment of the present invention. 20

Theh® pRIRESSdetdrinittds vl ctibrithe &dtall "r@dtféedf?bésﬁﬁe Ieﬁ&!e&yﬁ{étts@et reduced

by a controller, such as controller in Figure 1,
pressuge bb A pmd@temmem threshkald éstep 61@0 détheprodessidetenmipesithat the actual

st S COo nen
redu@e uce Fep&rogggbpg ?czg't %t o S?eé’?ﬁriﬁﬁr% t%e é)a?dgeiml threshold
the pmdegmsmidatdss Reairfidigite sfep FU6 elfﬂldq;r@yésd @stetthinés Hfa@t}ieV&fbtual reduced
enbodi nents and addi ti onal detall th respect to
pressyreexceadsthg targetredyced pressire by a std‘ﬁ@ﬂpfl% thseshpldg theprpgess
r r
deterfTAE Thath o VOB tht Rubal ARtk BV CBRRE E RSB ESalvp (sep 520). 1f
the ptdvesspdaerassesdtotdecrensecthe td‘lhlbed pessuae bpbperdngaeclief valve the process
eed the actual reduced. pressu

r.ess oes ot ex
openf ﬂ@fﬁﬁﬁfé é’g Slerenss bs acty TEARGedPressuLeat sheglgssue pite (st 525)
P rﬂ&ﬁﬁﬁng gﬁ@ﬂ? $f fhid }oéegsedét%gﬁés ﬁcﬁ%ﬂ@&eaﬁ@ frctedficed pressure
exceeds The tual uce pressure, the proces
by openurgonsetist Vzﬂee ghmpnoa(:ssdieteenhums ovhethes wdmredsathe 1$duced pressure by
.ge the reduced ure 30source ep 61
rurnilf P uc QP SOUECeASTEP RD). b rD s e lERIEs ( decrease the
redudetl P& HW@EHﬁ%foQHe AL Oﬂf@isﬁr@:fo%?&“ ftR 6RO Furh$off the reduced
responsive to the increased generated reduced pressure
presspeetsopra@Astep SB6). t Hee prooese $Isendetrmnmene86mhang thstep 68Qaf the process
y neasur.ed sur.e
deterfrS ¥ UG e TR Pt o f R BB ressure source, the
proces€ thrmitht@dr essure, the process term nates. Returning to
5 step 615, if the process determ nes that the actua
r SKHIBIG 19 FéZue fea Aewshartllustyatingen progefsdopmanagingreduced pressure at
I
a tlSSE@ﬂ&olrS él'e%lrcgﬁggﬁ r%é&?{ﬂ%{ecg S&PE S@lﬁst&ﬂ&eee%%ggﬁgrﬁ%f %e n%eserr]lt invention.
The promhss: thustrated tire PighZO9 mafite ipiphansted bea céritrolieRau€l as controller 170

Turning now to Figure 7, a flowhart il]Justrating a
in Figyre, &el§s°°flmn°ﬂ%hg(&g (dher samperenst ek raducesd PrESRFERmEnt system,

such & Ineh@Gr! 'r&hf’?:ﬁ&: Fdane ﬁ'eX‘ﬁﬁeBt ténll hbG h{l_ﬁlgh}’eel The process
enbodi nent of the 10 present ntlon process
illustiatedus tfigtre & pmwﬁesgnhlusnamwwynbwlmﬂns emcadditory detail with respect to

such as controller 170 in Figure 1, in
gepsggﬂfﬁié#ﬁﬂ%F #ot her conponents of a reduced
PIERPO&esS B@éﬁé‘ﬁﬁ&et@ﬁfﬁhﬁ@ whRdihdt tﬁéta‘f%ﬁ!’l’%ﬂi{%@& §re@>§ure e%:]eeds the

reduced pressure treatnent system 100 in Figure 1

actualyiedecedpressiuesistent6od).i I t process Aejermiries gt md taxget eédluv@i pressure

s .and _addi.ti onal detail th r Cc
does TERELRTL BBt befe. PP acssd bR E Eelyihao igp 05, i
the prdedse deiefthii@s Mh@tﬁé&ﬁrgehﬁadaﬁéd&ﬁbsmm%ﬂsﬂhé a&dileedicedPeessure,
tissye site increases wthin a predefined tinme perio

the prpegsg pncrensys thergeperated reduced prrsswe that dsgangrated betheaediged pressure

sour @ﬂﬂp gpressure at the tissue site does not increase
Wt hi predefined time period, the process emts a
signal using an indicator (step 710). The process then
term nates. Returning to step 705, if the process
determ nes that the actual reduced pressure at the 20
tissue site increases within a predefined tine period,
t he process detern nes whet her 19he actual reduced
pressure at the tissue site neets the target reduced
pressure within a predefined tinme period (step 715).
If the process determ nes that the actual reduced
pressure at the tissue site does not neet the target
reduced pressure within a predefined tinme period, the
process en1ts a S|gnal usi ng the |nd|cator (step 710)
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25t he process determnes that the actual reduced

pressure at the tissue site neets the target reduced
pressure within a predefined tine period, the process

then term nates. The flowcharts and bl ock

diagranms in the different depicted enbodi nents

il ITES pragess determineshvhetherthe acthalreduced ardssyre mgadured by the single

t f sone ssible inpl ementations of t
presGRESADOR SingRRUF DR Thotkel P GBR AR et Bep 615). 17
procéesyefimitie tha ke adtild rédited pRRs\RE niddfiibd BP$hdBhEE prddsure sensor is

the 30 bl ock may occur_ out of the order noted in the ]
respqnsjigrte dhe mgre rated reduendepressyees thetprocdss terminagésoiketurning to

' ' . t stantiall .
sep 1 SHBRERTS0 s SHENSE BB By oy sl
pressure $engorr ie menepaisiierto titeipertds digzenparted re@uded peédsareatietprocess

..invol ved, . .. The illustrative enbodi nents may be

emitg:3 SiEng HsE anpingicater (steh62Qe i Idstpresess thenterminates st em

t h’@ﬁmﬁfw IS ON l{apﬁ t

pressure tr ea{#ﬁgnt%g‘yst A %%@ggé{r%{%egéﬁ?ﬁﬁ %%ggfg%ﬁguced
presswes gfhattisanesifzais diepictedrih aceonpanrce arith adhidliastrdts eeysiodimerst of the

to. be used to treat |ow severity, wounds and wounds on
preseghiniFntay eaft’ri"é?ﬁsél.lusﬁ‘?&‘é]e‘_nj;b%}ﬁgg w@eplgmﬂgn%teﬁi ga gicpatroller,
such @s OSHMFJIREM Y0 & Fiﬁﬁréiﬂ R EoMRhM AP Bihgp&ﬁﬁf?&{éhtssd}‘ altd@lced pressure

di sconfort to the patient and hindrance of novenent
treatraent siyptamprsuabchs components pfiredhcahpressste treatinghtt systend1 00 in Figure 1.

he R BV P B e BBt 5t s et st it

respebE0istepR & S ahd 0 i Pipake 6ySt ens typically use two
pressure sensors, one to neasure pressure at the

t i Bhgrogess deging by determining whetber the petwskigdecedtpredsare at the tissue
. .nr.e [ - er h | i mnatjon of
st GENEE B PSRN ool RIS 0s) U RLPTRERE iyl ot e
actuapredaesed gressaue siehatibwesits doed ddt tiddéase adihed b pR&lefified e period, the
anmount of electronjc,circuitrx requi red and al so the
proceg e 2 stenabusng abindinsar (sop 7HQ)- agesnthentterariaates
o . 1 . .
S B0 TS B PURLS U8 (AP PR presure
tissuei difeus¢reases withémd priidefinédstie pblied, tthep@pessideinniies @fhether the actual
P éedef ined 15 r educedﬁ%r ssure tog tissue, while )
reducy] BRSHTR 3t (HEiStyS 16 Mot TStRTEs IRt esH DBFSSiieYighin a predefined time
iod S 1548 (pPeBeSOMIErliABSHYY i i
pro A B | M8 RSLSARL GRS M Do U COMRREH S e i
does ratimgen thectargebraduead prossippwisthinepredefineditinss pericsi, the process emits a

. 2SSLIE e USsi.n uted val ue, at. the reduced . ]

siena SR S P b e el i daimaco sep 715,

the prédse dbleymities tHE tHel 28148 réddub€d prebiie Attt HERM sk hitelsRe target
other features of the illustrative 20 enbodi ments,

reduced prsgsire wathinee predefingdetime peried, ke proness shen terminateset ect

I bservi Rg. pressure .changes at.

{ AR Roitlaft ARERRRE d RO B BT RRNR G HRRNGRER iuseate e
architeciate, filnctiogalitydind @perakion 98 seme possite impleMeMations of the apparatus

and methods. In some alternative implementations, the function or functions noted in the

block may occur out of the order noted in the figures. For example, in some cases, two blocks
shown in succession may be executed substantially concurrently, or the blocks may sometimes

be executed in the reverse order, depending upon the functionality involved.
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W claim 1. An apparatus for managi ng reduced
pressure at a tissue site, the apparatus conprising: a
reduced pressure source that generates reduced
pressure, the reduced pressure being 5delivered to the

tissue site via a delivery tube; a single
pr dbe illustrative embodimentsimayt ke gordipuraddo beradight deight tnd tpw cost

syste%g H}aa? tsﬁl)Jr?slélplre(se er%g %ggﬁ{ AR #@&exﬁfb{ \tés‘%ﬁ]r%éq%g Eressls&rg ;treatment gystems. The
redut@SRAA Sizd ARG Weight afd YarBEH1AdY ith EAhBR BRSYERMRBAS HE G6kd to treat
by the single pressure sensor to an increase in

low-pagritewopR reoupdn en ambulatgrytpatients. Thede woungs askpatients require a

; an i ndicator. the indicator emttin .
syst P HE e ot R b el o6 BRLPRAHBE o sf baienE B pnarance of
movérrehteeempiaizsed. € neasured by the single pressure
sensor is nonresponsive to the increase in reduced

pr 988 W3y 1 shechaeast wRjghthand pawes €angimentionrase sunimyeed igibrough the

? : .£as
v FAGFU, 15 SRR OGRS S G140 e 93 sstems
typicpllp astive pressubesdnsers ienestb ingeasiiepeassare attlidtisdu@site and one to
Egredefined BeriOdﬁff time, and_(2) nonitaqring whether
MeaFRPrEsuTft the prdueed preswisepeures. Hawever, dag flimingtionpkihe pressure
s R E QS BT Bly SlEA  ef hins n
amoung dficlectrgnmie sgcnitry sequired agd absodhe smauntexdtipeasecordimed by the system.

r.educed pressure eh the actual redyced pressure. at .
Adaiifgaf SuP SRR, Sad Palfydng SeS tormteryihe fsp Sewor adinks s
elimif¥t6€ € USadifi e, U8 i ISEMEREMYRIRRLKE ené’t?le G pAROAMAIHS ﬁti’cgdeﬁned

claim1l, further conprising: a relief valve coupled
reduqef prepsuteie tigsueywhile praviding detectien ansl mytidication ofcertain anomalous

e al_r ced.pressure at the tissue
SyStelgl! ‘%’Eel 8@\?1)21?1 %%eé§8?§%$p¢n§8§§§@ B?‘grssé' 6reSat the tissue

siThe itlastetive dnihpdiriénts A18g EEmBIAES the mBed B URE0EHRRAHS tisue site

target reduced pressure‘gg a_ predeterm ned threshol d.
pressure UsHig apgasvaedivaleg atdharaduced prsesuss sourere Fusthenalgtermining the

e j educ . .

pross SN oL S SRR Bk VD 508§l B s
embodirherns, atlods tietrefna@gpregund trédnferitisystem t6iderceiRbleCiRiblBykages by

the single pressure sensor.. 5. The apparatus of claim
ObS“I{ngtH’i?ﬁS%r&rch&Bﬁﬁﬁt thefipsue site in rgspogsg foiperatignal chppgesimade at the
reduckd Bre3étgkburbé essure sensor detects the actual reduced

pressure at the tissue site via the control tube; and
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a control tube relief valve coupled to the contro

tube that relieves reduced pressure in 5 the contro

tube when a bl ockage is detected in the control tube.

6. The apparatus of claimb5, further conprising:

a mani fold, wherein the single pressure sensor detects

the actual reduced pressure at the tissue site through

the control tube via the manifold. 10 7The apparatus

of claim5, wherein the ¢oRivig! tube is a first |unen,

wherein the delivery tube is a second |unen, and
Weclagmerein the first |umen and the second |unmen are in a

- SAIFRBTIL A PRATED, MBSy SR T SRRRSEL A8 Lo
whetdeded prdseurs sgned thhtsgeaeratek radutaigpreenrepthe tréticéd prlagsure being

deli eﬁit ing diode. 9 The apgparatus of claim1, wherein
cliveye g)gﬁ fugets Viaddeliid S ot her pressure sensor ot her

tzhﬁﬁ'%lé PR:sSrd SHnorPihe SHdleehr&8is QbnsoPeteckilg al AGuARBAICRY Pessure
of claim1l, wherein the reduced pressure source

at the §iyse¢ tifes a notor having a speed. 11. The appar at us

OJ COCElltI%hgp, é‘lg Egﬂﬁfe? h@[eﬁﬁiﬁﬁg .Sc‘l(}éspgﬁgi@e(h%% dr I?l?e a%ﬁﬁl?gidﬁéedtﬂ?&sure
nmot or, an ereln the“indicator emts t eS|gnaI
measuwidry thdre@ngp eedsuné senb@ torah orcraabamgeduchy pasdulne gsiaoked by the
am) unt . .
reduced pressure source;
an indicator, the indicator emitting a signal when the controller determines that the
actual reduced pressure measured by the single pressure sensor is nonresponsive to the
increase in reduced pressure generated by the reduced pressure source; and
wherein the responsiveness is determined by at least one of (1) monitoring whether the
actual reduced pressure at the tissue site increases within a predefined period of time, and (2)

monitoring whether the actual reduced pressure at the tissue site meets a target reduced

pressure within a predefined period of time.

2. The apparatus of claim 1, wherein the reduced pressure source generates a decreased
reduced pressure when the actual reduced pressure at the tissue site detected by the single

pressure sensor exceeds a target reduced pressure.

3. The apparatus of claim 1, further comprising:

a relief valve coupled to the delivery tube, the relief valve opening to decrease the
actual reduced pressure at the tissue site when the actual reduced pressure at the tissue site
detected by the single pressure sensor exceeds a target reduced pressure by a predetermined

threshold.

4. The apparatus of claim 1, wherein the reduced pressure source generates an increased
reduced pressure when a target reduced pressure exceeds the actual reduced pressure at the

tissue site detected by the single pressure sensor.
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5. The apparatus of claim 1, further comprising:

a control tube, wherein the single pressure sensor detects the actual reduced pressure at

the tissue site via the control tube; and
a control tube relief valve coupled to the control tube that relieves reduced pressure in

the control tube when a blockage is detected in the control tube.

6. The apparatus of claim 5, further comprising:

a manifold, wherein the single pressure sensor detects the actual reduced pressure at

the tissue site through the control tube via the manifold.

7 The apparatus of claim 5, wherein the control tube is a first lumen, wherein the
delivery tube is a second lumen, and wherein the first lumen and the second lumen are in a

single multi-lumen tube.

8. The apparatus of claim 1, wherein the indicator is a light emitting diode, and wherein

the signal is an illumination of the light emitting diode.

9. The apparatus of claim 1, wherein the apparatus includes no other pressure sensor

other than the single pressure sensor.

10. The apparatus of claim 1, wherein the reduced pressure source includes a motor having
a speed.
11.  The apparatus of claim 10, wherein a sensor detects the speed of the motor, and

wherein the indicator emits the signal when the speed of the motor changes by a threshold

amount.
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