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SYSTEM AND METHCOD FOR APPLYI NG REDUCED PRESSURE AT A

Tl SSUE SI TE BACKGROUND OF THE | NVENTION 1. Field of
wol206s/100y58Nt i on The present invention rel ates gerarghdsyor727

to the field of tissue treatnent, and nore

specifically to a system and nethod for applyin
SYSTENM NP METHEDAHOR APREVING REDIZCEDeBRESfSUiPS?nAJ’f A TISSUE

Rel ated Art Cinical studie nd practice have shown

that providing a reduced pr ure in proximty to a

tissue site augnents and accel erates the growh of new

tissue at the tissue site. The applications of this
phenormenon ar eBAGKGRGUNPUOFPHE INVENTION r educed

pr. ure has been particularly successful in treating
L. \Aﬁ%@s".fﬂ?ﬁzmﬁng'gf‘rrent of wounds using reduced pressure
| STHROpREédTERVERTCAN fedsled @ehdtallyiao rthelifisdd ofotisueitteatraent, and more
"negati ve pressure tissue treatnment," "reduced .
specificallydomesystany andymethod forapplying fedusesRressumgAta HsyesIif
treatment provides a nunber of benefits, including
faster healing, and increased fornul ati on of
2.  OmRRetiptiondf Relste@ ArReduced pressure treatnent systens

PiCCiaenl SBiapien eraction e SoMigTBTP e Ao EapE in
proxifhit %laltis%.?e SQ{EI%%%HI%E&%Q a)é@eﬂé}gt%ﬂ oo fittw fiadiat the tissue site.
susceptible to Hea

I'ng w thout appfication of reduced
The applasions of thisslesnemienyn areurderousabutapplicatn) ofiredueed pressure has

vol ume and produce | ess exudat av nerally b
been pATHGHIEEY 47 REF AL AFERE HOLLEY S THOPERP ol Haggreduced
pressite§S Soth&ithESFdRA o i tHeBedital cofnfunity s Chedativs pedsure tissue

pressure treatment is not considered a viable or )
treatradtt, 3 cedulced pressuse thieoapyl” owr- ‘e therapyiin ddisdtype phtrgatment provides

n r Lequired t.o nit or . on i
s r 3 BERErES He FR PRRMIE B P AR RUBEE o sraulation e
PR RIABEEPreSieE FeAMRAt ystaisme biteramspliedeo hirgd) higidy epadating
treatment. For exanple, the conplexity of curren

t
woundgpitesent oprpatisnts andergaingasute OF ShIoRIc e @ s pthgrseygre wounds
with little or.. t.all )

s S SRBELAE SPRHLR B g s Lovw

severB{ B@uaddthapmesnmatiesinnpline ashprodotelesseiudstedfave genasally been
reduced pressure treatnent systens also limt the

treatedwising; adyaraed glaessingp, énsf‘iggé’lf ﬁ“éﬁ’ﬁe‘g%etsw g'ﬁ?fmceﬁ person

e O?Pyt {48 uké Sﬁegg&!d pressafd fRehtRBRY ik 86t conksRieredid dable

cos turrent reduced pressure treatnment systens can
affordabbcoptite fohbvasoesity Wolindsydusfto shechanpover meqwired e mapgtor and

crande RGN TSR VP Qoo

treatrﬁérﬁ,aéda'gﬂé hi\%ﬁrb‘éstr SAttatReft! Fof Eidndlle,AREBOMPRKRY Of cwridit reduced
power ed devices In

pressure treatment systems precludes a person with little or no specialized knowledge from

administering such treatment to oneself or others. The size and power consumption
characteristics of current reduced pressure treatment systems also limit the mobility of both the
treatment system and the person to whom the treatment is being applied. Also, the high cost
of current reduced pressure treatment systems can preclude the accessibility of such treatment

systems to some users. Current reduced pressure treatment systems are also typically non-
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order to generate the reduced pressure used in
treatnment. Wiile reduced pressure could be applied to

wd 28/ Yselisgne and | ow exudati ng wounds usi ng tr a@tiQe@01727
reduced pressure treatnent systems, a need exists for

a nore sinple systemthat allows reduced pressure
disposatstetfrandach trebtmentirindirequiresdeatsicat oqmpemms el gthergpowered devices in

nmedi cal t A need f.ur her |sts for a system
Orderttﬂﬂm‘?f%@é‘ ‘ir‘]if"f‘%d yGRere useq p ke al | owi ng a user
of whilg r&HRb& Pressurt 85RUd %e'ﬁﬁﬂlé@toqw mmﬁle Qh@ﬂivﬁ‘—e)uﬁdatmg wounds

normal day-to-day activities. Finally, a systemis
usingrtemtiteahal tmlmwdspnemx@tmmgt systentsag neerdae@@tg fara mare simple system

that %gvggg cal l BWFERXF%&% ﬁo % cg'g stc? ? %@Bgcxtaﬁ?ﬂi 1Ped1cal

trainiBg! AGR¥ed fﬁ@h&%xﬁMR‘éy&EnThﬁ dséMEtN}'lpWeﬂ' andidslcewipatte allowing a
the existing problens w th reduced pre

user efithe system toeemain mabilgrng PadicHBEs Waﬁ%g’c‘@ri?@&%w@? nFinally, a
syste rlg ngé eﬁ%ﬁqs n égex{gmus%l th¥tRE E}l‘é?én? 9&%0&\%1]@%%% by a single

ressure at a tissue site.

patlemdahéwdlapdsaabé%IMg thecﬂnddﬁﬁeaﬂrndneﬁx‘tthatrwtlmatrl abI e
vol une chanber that is manually conpressible into a
plurality of positions. The manual | y-actuated punp

ncludes a fi serEdUNRMARYTRR THE BOVENYIEN | on wi th
the at | east one variabl e volunme chanber. The
nﬁl’maillévyata dtelﬂxﬁ&eiﬂlgmmhdemb sothi rediaed sesaurkei treatmeri sysiemg, the
havi n ophobjc, filter that prevents
illustgiy g ATRgE e PRt hasrin 2 R edDloG Rl itsted Hfh and
methbd ¥ % }6 ﬂg%dﬁ&bﬂ"ﬁi@isufesat(&(ﬁé&h@ﬂtet T Hehifaritfally@atiatedfimp includes at
varlag € vol unme chanber via the filter housing. The

least biné¢ vatabhovaliimg chembercthatag manuaiésf oasepressildle aato |ad&§qahah%f positions.

bl I h f
The r%%é{aﬁy)ggal\é&g;ﬁﬁpcwﬁgﬁg s voll ulcc?ég&pglgglslﬂérﬁgﬁ\?ﬂ%ﬁfn with the at

least 8RPVArEH1d Polte chimbete metrﬁanuauyasmmaq,m asmnmmnema filter
of the at | east one vari abl e vol une_chanber f

housmg pyiag addmpdiobicdHtar that peevsnisrliguid fomrentrswey §Ablcass one variable
cht ! le vol

PRI SER PO et B8 en e solume

chambei via ﬂle‘ filterdionbinign The didter hohsirigeis skmnaeedan batwéepgheatslieass one

The net hod conpresse east o i bl e vol u
variablg ZBERe AigRhe And e olRs iRy x5 d ol fhagpber has
reducggl pPAShre A s Lx%lﬁd(i@ Wt%%ﬁ@ﬁt&ﬁ%@bﬁ& t'orh rhb@en@édi lofiktd 3t least one

posi tions. I n response to expanding the
variable vohaise clonebev fironai b@nptdsmdmogiﬁ@nb@ therpluralityhef positions to an

ressed. 03|t nconpr essed position,
“ncompﬁr%ﬁpWé?%‘ dﬂéléedp B’f%’g%ﬁ %osf%oé‘r% the at |east one
Vafablh iRl b oaiasiiehlsh Brovidd ameihea o plyiagbetuced pressure at a
a filter housing having a hydrophobic filter that
tissugusitey difegnéthodicempresses ahleastiong veriabla volumes¢hagihsr from an

uncor\rllpresse% posmoln 1n a plurality of positions to a compressed position in the plurality of
positions. The method, in response to expanding the at least one variable volume chamber
from the compressed position to the uncompressed position, transfers reduced pressure from
the at least one variable volume chamber to a fixed volume chamber via a filter housing
having a hydrophobic filter that prevents liquid from entering the at least one variable volume

chamber. The method applies the reduced pressure to the tissue site in response to transferring
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chanber. The nmethod applies the reduced pressure to
the tissue site in response to transferringthe reduced
wsesseuss fromthe at | east one vari abl e vol unecgbees1727
to the fixed volune chanber. O her objects, features,
and advantages of the invention will becone apparent
the redutéd presere from the at leastdmawarighle vakumg ql@mbere@ctﬁp fixed yolume

d i me. th f ol | Rl EF | P .
chanis PR Fietar getpFor Rk A Beec OBy A BEgome apparcat with
refer@RBa6 BleltfrawRigs Adpdild R sérfsioncshdélgiasuha follow. ti ssue

Site in accordance with an illustrative enbodi ment of
the present invention; Figure 2 illustrates a

perspective i DRR ' reduced
pressure at éﬁggﬁggﬁg&ﬁﬁa{??i@gnce vk\’nv{%@gn

| | pigier Pflluv@ated® bldickEigrah of he appaesian foriapphyrig duced pressure at a
Figure 3 illustrates a perspectjve view of

tissuq.gjFRpna@sermBmreeptithan Hlughatiysambadiments tgpie T inveatigtied
R el L B Gl A BT bty P soduced presourc o

a tisshé gite @ atcoidanst with es illustratiesembadimentdf the preserft ipvention;

filter housing in an apparatus for applying reduced

orgTs Dlpraich § BRBectvE eV 0L EPRETIRIE Rt 1 41 dpparatus for
appl)}é%féﬁhf:%f ?r%fsu%m%égﬁ@ LitcOin dcBSrdRARSEAIY ah NMBHAI R émbodiment of the

ur e ustrates a cross-sectional view of an
presenningentomki ng seal in an apparatus for applying reduced

pressure. at tissue site jn acecaordan 1§
e S Reten Srrasitiont Vrg oA e ah oy fpparatus or
applyﬁ?féﬂﬁc&i Prebsusd 4tal RSuSsitd DHSceidahdeoniah arvilRistrativeaembodiment of the
interlocking seal in an apparatus for applying reduced
presept wysnftan;at a ti ssue site in accordance with an
i 14.ust rati [ . . [ I QN
Fi g S e 05T B iR O o R0k G m apparatus for
applyPnd tedicadpréssutdatartissp@siteinuug cordancppitly amluseratineeeinbodiment of the
pressure at a tissue site in accordance with an
present INysRRQk i ve enmbodi nent of the present invention;
Fi Ig%[u% Silubtratsd % Blo§S s@tidhQSiew %ﬁn’g A& ockifMeqf infan apparatus for
confiection jornt in an apparatus for applying reduced
applyiigsducal messard atastissus sitecini accardengeduitic an illustratiie embodiment of the
ilJustrative enbodi nent of the present invention;
presept QYIS | | | ystrates a perspective view of outl et

v qi'l#‘@é PiMustr P LRSS 5B nBWIBW iof aR BuddtRalvatib an faparatus for
applyi ng reduced pressure at a tissue site in

applying exddemipressutdatartissié site inacradargenvith aeHtusativenbodiment of the
g{eser}t invention; Figure 10 illustrates a
presegt yEM%t i onal view of an outlet valve in an

apmghratdiflubtbdtes a cross-sectional view of a connection joint in an apparatus for

applying reduced pressure at a tissue site in accordance with an illustrative embodiment of the

present invention;

Figure 9 illustrates a perspective view of outlet valves on a compressible pump in an
apparatus for applying reduced pressure at a tissue site in accordance with an illustrative

embodiment of the present invention;
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appl yi ng reduced pressure at a tissue site in

accordance with an illustrative enbodi nent of the
woRlesR0kssi nvention; Figure 11 illustrates a pCT/US2008/001727

cross-sectional view of an outlet valve in an

apparatus for applying reduced pressure at a tissue

siRigurier! Odestratisracaross-sektional iviewuet anseutles valiys irjamapparaps for

t he present invention: .Fi.gure il 1:4s ; £ th
applbticre UGB FHER oL s aer o dpar e it fySave embodiment of the
preseRARPERIOAS for applying reduced pressure at a tissue

site in accordance with an _illustrative enbodi nent of

t Higyedd aHustratssararpssrseciipapl view of a1 Quilef valvgdn ap apparatus for
erspectJ ve view qf . | J AleaiMSodiment of th
applyﬁl?rregﬁ‘b‘idﬁrﬁsﬁurreeaé &gles psrl{é%gél Sg‘éorg@c\g%%lpg%ﬁfgugt? i?[e €S ociment ot the
presefCiaOédiace wWith an illustrative enbodi ment of the

VirGamron 24 i o ROy A QRIS S PeSL B T
applyfe}}%llggﬁér@ rﬁ%gosﬁrét eﬂ gaﬂég&r A S crlih@Rvitt Mﬁl‘iﬁt@iﬂg)éeémbodiment of the

resent invention; Figure 1
preseht inu&itioat es a perspective view of two conpressible

unps in.an apparatus for .applying,.reduced pressure .
e ld RSt BRERSEEE MR ST 1A ety dh g atacds Bt applying
reduclgﬁppég%lﬂ'@ 3t a Blselife A £RBAantO W lanQNustFatigd ebdBiment of the present

ustrates a perspective view of an apparatus for
invenéipp] yi ng reduced pressure at a tissue site in

accordance with an illustrati ve e ' .
p?nglgﬁﬁqilﬁqu&germeaﬁyeewE\y qfﬁ ap&@?z}%gtdegsq&ta apgafglég g%dtulcs% pressure

at a ti¥RWitefin Acof®dnidd whth @H_llamwateﬂﬁ)oﬁmierﬂ pﬁﬂ;ei presenenhventibn;
pressure at a tissue site in accordance with an

i |Higererlatillusiratestaceirspestiveviewal typ cQBpressiplePHmpHin an apparatus for

Fiqure 18 il | uUstr I ' M . i . £ th
oo RSt 38 LBt BB it of e
preseht iaSéiiont t € i n accordance with an illustrative

enbodi nent of the present invention; Fi r%?ig dJuced
i |HiguyerlgtiBusteates) aEsReetve YlleI'Ys‘{fra&taipﬁﬁraﬁ’S%&b Mng geduced pressure

at a ti2ARY 8¥t|8 9 aéc%g&?ﬁg WSS HLGrfive Rnibbdfhit OF R prBsent invention;
accordance w an 1llTustrative enbodi ment of the ]
prRig@etl 7iilustritéscenp dDipEAi VeED e DES@RIaFITIE ONaDRppasgtus for applying

| LLUSTRATI VE EMBODL MENTS. I n the follow.ng detai
reduceg SESPEAb R Tsticeie 17 prcoiiangs WIB aniuthais etBb i of the present
lisnmade to the acconpanying drawi ngs that forma part
ereof . These enbodi ments are described in sufficient .
deftigire 18dllasteatéser penspeetivkviewenf a qasingdn an eppasatyp £Lapplying

reducteg %relsgﬁ/r% g{ 2 EllgéueasﬂceI in gcc'o?dalrjlgg %rit%ta%QHustrative embodiment of the present

inve

invention;
Figure 19 illustrates a flowchart illustrating a process for applying reduced pressure at

a tissue site in accordance with an illustrative embodiment of the present invention.
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that ot her enbodi nents may be utilized and that
| ogi cal structural, nechanical, electrical, and
wocenoess changes may be nmade w thout departi pgrfusaios/oo1727
the spirit or scope of the invention. To avoid detail
not necessary to enable those skilled in the art to
PBETAIEEDDESORIFTION ORTHE [IHUSTRATIVE EMBODIMENTS
description may omt certain information known to
those skilled in the art. The follow ng detail ed
de[ﬁ‘iflé ﬂ;llo%n% ﬁctaﬂ&?&@s‘éﬂﬁﬁon Stthe 1fushEtivek&Rbodimedts, reference is made

limting sen and the scope of the present invention

to thd az:cdmbmm;edg dm\yn@/ﬂmh@rmmmm@e | Jihese embediments are described in

sufﬁcé?m gfe%g tgl \é?] & %@ﬁ Sgl’ﬁp gﬁs ¢ r I()%Séjclngg E}%Iel "%ﬁ‘g’\é‘g %rr?deﬁ 1% understood

that dl‘hér'eﬁﬂdé)ﬁuﬁéﬂt?maﬁ%@uﬁlﬁée@ﬁt&ﬁﬁw egiananrhiryl, netkarcdl pelectrical, and
pressure | ess than the ambient pressure at a tis

chemédal ehanigas miay bsanady withyué depating fromghe IRt or %9DFg4fhe invention. To
aVOIdC (? ?f%gg tel‘lrtélcéssglsgg %ﬁgbelg ol?d%? Eﬁlﬂieéﬂrl Jthle(%ﬁ tg %C\A%l:cg E{é %ﬂf‘odlments

describRiditRfdin,i the Hé?dbﬁbﬁdn mhlytdngitigditaih imforeation knawnuothase dkilled in the
"negative pressure" may be usgg to descr

b t
art. Frecolawinesutileddieseintion it e rginog o b, X \emltmg sense, and the
t I
oA A P8 it
aSHm:lillattmilvm etﬁbodlmentp Hesceibedhbereim pr@oide s apprratys ahd method for

this nonencl ature, .an i.ncr n reduced
R B e S SBEr e SV SEGRAE B e
than RESRIVIR pPRESSR UE § tistMel it@ that KEBLIRR tJdbdi!ed' ®dtaadent. In most cases,

pressure or vacuum pressure refers to a relative
this reducee pesswe valisb@ueasehzm the stmesphamepresswiepf thedeqatign agwhich the

patlelﬁHgFoqage%néﬂﬁgu% gﬁ%ﬁ%gvgqegﬁ\{r%r' ?1?1[ l'ne§¥€+eﬂé[%fs%P9'rm?§ be used to

descriethé pR:Sure ApSlidirdUned tiysua cite) ahesbtidl @Sﬁesbﬁl@apﬁﬁed @ the xieslie site may
vol une chanber in comunication with the at | east one

be SI@aﬁmpIWée&sdhme eresspemormplly awaciated yritca eRmRigteTATRum-
Cons?sliqsn? gl:;tﬁcth%qx%ﬁle%cl h{r& e+1 M@éégéerlﬂ r&ﬁl\’:k&? grei‘sd?é(g h} gressure refers

reven frome rlngt e at
to a rélaeve/wahedixheoﬁ/msulmee p:b@smbee whilEhalettessdinmeduced préssnteerr vacuum
is coupled to the at ast .one vari abl e vol unme chanber
pressgqegequ%torq lfeiaé‘r"eﬁ%‘iﬁ‘?sﬁé’ Eéo IYIe PEESAWEei n, the term

Gﬁi&n%allk%k&é@%% chhf&s Xﬂ [Bast o€ Pﬁ'iaﬂﬂ@v@lbhﬁ%anﬁ@f that is

exanpl e ume chanber may be coupled to
manuhhy! camnpteasibie iatvea plarilip b’épwﬂlcmse Thieandnually-factyeted pump includes a

d | hanb dt t
AT S
manu%g? al:Fu% edti%gﬁip{lgo 1n:|5hil?i§§ & 'ilRer RO gXthvired SRydrophobde filter that

rect whi ch case the two objects
preventaigquic fom arttening the at knast angyariatle vohims chambst.ed he fixed volume

RS ERIEET Sy PR, SRIBRVGLI L5, SO s

hereuli) &hé&frmnOfciBpled” MRS colRghI£E eepafaterabjecu EH or eiﬂmaple the fixed
ilter housing is |ocated in between th

Volumgc}na@m@ may heneoupled ip dhe atlepst one variable vo ume chager 1? goth the fixed
volume chamber and the at least one variable volume chamber are coupled to a third object,

such as a filter housing. The term “coupled” also includes “directly coupled,” in which case

the two objects touch each other in some way. The term “coupled” also encompasses two or

5
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the fixed volunme chanber. The fixed vol unme chanber has
reduced pressure that is applied to the tissue site in
WO 8099nsss to a novenent of the at | east one vardEdd08/001727
vol ume chanber from a conpressed position in the
plurality of positions tgo an unconpressed position in
morecREpeneRtathat Jresonfpequs; et onergnothen Ym}i?et earhy Bfg’efmp"nems
. riapyst em 100, which applies
being BHEE ol B8 SURe pldc BT FRRAEY ) T 105 T's' shovi
acTier filkerdotsing s lokatad in betiveen thetb tiasteome vafipkle volusne ehamber and

10 ay be the di ti ssue of any hunan,. ani mal .
the st uliiegAPERs [T Yo RE P i SO LSy el applied to
the tiSR8 G1t€irf te8diRe 812 HTVemehBStURe alldast Bhékaridbié Uslume chamber from a
connective tissue, cartilage, tendons, |iganents,

or
compaesgecporition ingbeplurality lof pesitienstoginuacampresisyd nositionda the plurality
¢ w?und, di seased tissue, or defective tissue, the
OIPOo§i{IglYe site may al so be healthy tissue that is not
WOriREG nodi HFaged. 1, eéduded prbiuretredtiienegptent 800, avhicl applies
reduced pressure to tissue site 105 may _be used to . .
reduqgd prasseretita tigsusi sitgdOS of shawa acwording toahiusirpliys gabedigygpt. Tissue
. ssu .05.,. t . .
st 13 st o R b} g I e B hcing one
tissuel @@ipbSe BssuBunaschd fisue,tdeemglrtinstd) vasculpraissieatomrective tissue, cartilage,

and_ renoval of exudates and bacteri ronot es .heal i n .
tendog, HEEICRIAGANY IHBTARSNS.  STISISSHE HE 00 SRPpinERGR Ay, diseased

tissud) BF Eig@met?ssgé ORI §RE Haxglsbib%sﬂéﬁl’thyi &bl a8 MR aVdunded,
tIs may

sue, € used to profmte the growth of tissue
diseatddabr defyctbe. Thewapplieatioarnd redumad preasire tb tissuasise h@y may be used to

ti ssue locati.on., Reduce ressuge treatne syst 1
prompiectie drsinagqf exisiste Mﬂﬁ%ﬂi@m@%ﬁ%é@% FE0gEASH T pd Hmulate the
gro ﬁgiolilptis%ﬁg fri the €adeqh Wil clE haib Site 1d(is AMb&HY dfegthe growth of

coupl ed to one another via filter housing 120.

granultionaissee sl enwvehefidxadates andhbacteriaprpmatsis degling efthe pepund. The

.1 s. affeected, by the, conpress of C essi bl e.
oo S 6% s o SR ST on RIS A Rl et
tissud) eha§YERIsES BEstor0e e PirbRth GDtRSue tHar mapbe hawksted and transplanted to
chanber 110 may be manual | y-actuated. That is, the

anothephigpuededatign.of vari abl e vol ume chanber 110 may be
Ly A0 O g 10 e
variablq weRigsichagibepl @ and fired voipmeshanibéryl 13, hichrare aoupled to one
anothgEVicr PR |3 VBRIYS SRR PETOHATINES O o e TR that is
affectég :B#rgf?wés 9%1}{ eS816n Gf‘@dmﬁgss]-l?lg gﬁ%l él?(glglaar)]&sgm ev&iid¥l€volume chamber

ave corrugated s ne enbodi nent,
110 mvayr alsdbecompressed almngleherlak®s.i s conpressible into a

Vsl ot ge GRember T DupRLB woul it 13 sagppression of

variable volume chamber 110 may be performed by any living organism. For example,

variable volume chamber 110 may be manually pushed, squeezed, or otherwise compressed by
a human hand, finger, or other limb. Variable volume chamber 110 may be any type of
manually-actuated chamber. For example, variable volume chamber 110 may be a

compressible bellows have corrugated side walls.
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exanpl e, variable volunme chanber 110 may have a fully
unconpressed position at which variabl e vol une chanber
wolzbos/f@ssst he greatest volume. In this exanpl e,pcuays20680@1727
vol une chanber 110 nay al so have a fully conpressed
position at which variable vol une chanber 110 has the
sralone smbodimang, vavableaiolwne chamher d hA ieompressible jnta pgdurality of

pos o R ST Rt TR ey 10, po

exam| gféc QARILES SAEmB R e BEPT ISR eF hdRsd ﬁﬂl@ﬁﬁlcﬂiﬁprd@@dwmon at which
oSitions at or between the fully Unconpressed

analpioszptunnmclandbet hE0 hag thy gresigst velyme. Jodis Pxample \ARieBle volume

b JSEVBESEEOEL B SR g AR Bt kel by hamoer

110 ha§ ﬂie@ﬁﬁle&lﬂdhﬁhe V¥htigb]d élunfdiHagtbey &l W mag Albofhaverang position
t he passage of gas, such as air, out ri abl e

f
betwapaltheralbHineampressest pasifiancandyf Gilyomprpsed pPRten Thys, the
uncoriaér%gge%% cbﬂ'%ré’s?éd gt%:lt?on\é%% n ffon$ 2Por Udtiveen @@Qﬁlly

e vol une varl e Vo nmber 110 is reduced

uncordlpesied pobiionany teskillyronfpressebpesitiirbinev it thef unsompressed position
unconpressed position to.a caonpressed position, gas is
has a grgaes yobme &‘Pn\'/}%u“r?‘)é’mréss%mﬁgnghanber 110. CQutl et

Va\l’é{'?abilezvdbl{fﬁlé Qﬁarﬂﬂéf ltlbﬂﬁclﬁfiesv(ﬁitl\éﬁvﬁa@ #4.eofflet valve 124 permits the

permtting t passage of gas out of variable volune

passagé afrias; sdch(hswin, bt qfr\{amehhewnl;}lmmdlm aye Outlgalymizs also

SRR R TR RIS T S

volunYé@h4tnbef i 80 [y @M edatué o ti bnt¥ssiotined oeﬁlpmemlyump&im an
Al t hough Figure 1 shows variabl e vol ume chapber 110 _a

uncothpressed Twsiiondd @ comprassed,position 2as isJarced pricofianghle vo volume chamber

10, SRERPYHy 24 YRR AT b g o

of vaifdile Plutrichafifber B0 while prokhtirey thepaisage dflfas intot Vaeiable volume
val ve 124 may be | ocated on ané portio f vari E Ive. ball
chamben Life A Rewrbayiting exanaple R ¥alve fd4 irmirelle vir ey wive, ba
v I e nt, outlet valve
valveicqz)l& 1 %T% gn(}'%r%'t Qo?eﬁ WXEQQNEE

ocaté end riabl e volune chanber
1 KtHdugh Fug.lreﬂ)mhswt eamidble heluawd:hambahl Khasfhigvingra single outlet valve

124, GEaplervabang ehambets iy 0y FRoE Oyl sdFG 4158 ghoven
Flgurg 1 sgx_gwp BLOW-vaRE P 440 th AP drfisd YR ables@Aune bhkﬁﬁber 110, outlet
15. Fi xed vol une chanber 115 is capabl e of
valveddmrmywber@can@ ofi lany gertioncif vagabje yekmmehambgnl He suglsas the side
walls 0, W'@m%ﬁ%f s ds Lo tlh,gﬁfl | So'bggurge o5ut %@mﬁ% Eé l)ésged at an

rom

end of VArfablOvelulri? ABRbEXAITPhE: 1sfobﬁ@ﬂte\df|thmald0d1 avHiett ﬁnaﬂldmamg 120 is
a substantially fixed volune, Fixed volune _cha r'lr'%erll

locatada A diditional detefls rgprding evtletivalved 26 vallde psevudedimigepses 3«17 and 9-
13 be }/ol.uma chanber 115 with a ,

Pump 102 also includes fixed volume chamber 115. Fixed volume chamber 115 is
capable of containing any fluid, such as gases and liquids, as well as fluids that contain solids.
For example, fixed volume chamber 115 may contain exudates from tissue site 105. In one

example, fixed volume chamber 115 has a substantially fixed volume. Fixed volume chamber
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substantially fixed volune, including netal, plastic,
or hardened rubber. Fi xed vol unme chanber 115 i ncl udes
wosiodgovadd s 125 and 127, which are coupl ed t o mnRduweddioo1727
130. Side walls 125 and 127 may be contiguously forned
with an end wall 130 such that no joint exists between
115 mayjlme mad¢ of 4R5matedalicipabla@f prayvidiag IﬁX§@ golume chgmber bl with a
25 an r gl ued,
substgRf bk edvo e Andnding o, P s R depal BEe 9| 9%,

Fi g6l vOLERhEMBEDENS ihdRdessigownllet23 endvEdT, adlich arelconpled to end
chanber 110 b% filter housing 120. Fi xed vol ume

wall bmarﬁidsc weils 123hend 427 aigy devonugnoushyfaraed with apgpd giall 130 such that

o fi I 0 r .
no _]0 Ieglgé eéenlsﬁ %llfs f?%uzﬂrrlgl P%O%réna ix)l’z@l fo??%t gg%ﬁg WSside walls 125
and 129 Imy¥EbCREITBE, rscﬂeﬁkd[’@lﬁe@ ebolted die]ock seaed; abr spdpped, onto end wall 130.
bolted, air-lock sealed, or snapp %onto filter

hdtisedyolupg chamPeil \ois ghwpled inyasia Iyme ghamber 110 by filter
{ &"E10 may b led
s R L 30504 S50 o G BB L ma b conple
to filfehRoustiggll Z00in 4 wirietysowayse flos ekanplecfixéd vaddme shamber 115 or variable

G T S Bt St L oo
filter kgg&ﬁé o%]g Iuﬂé‘gtg g%ﬁﬁhé"&laﬁﬁ)eﬂ‘l § Bt $irla8fdHme eBamber 110 may also be

regarding the coupling of filter
part dfahessamge thagrial adflht@rmusmgIla&;eth@hbymbmnmlsg e negd; fabIOéntS or seals

ol anb bed 0
v 4508 L b 5 S B NG o P EUEEE oo
volurhé‘ Gﬁéiﬁ’éé&‘g 10RayWe sEaled th lﬁﬂtklelli(ﬁmdgnl wnﬁlxg"diﬂdtembnkmg seal.
120 i ncludes_a hydrophobic filter that

| ter housi
Addlmrm} dntedls r¢gqxdg 10g theonphingef ﬁalger\mpﬁlaslléo vt fedoyplwpe chamber 115

or vafjide PRl s 1) A% GRARR ol jn PRI, 5, G013, and 14

pfﬁ&élglﬁ)l@f ali20 is Uéﬂhbld‘kﬁﬁmd&lﬁdmg@de ot amselfikersnyn bee embodlment
transferreg from vari abl e volﬂgfﬂchanb

i Xe
filter honsing 1 2¢mnebides 2 hydrophpbig filigp ‘Ej’vi@B %ﬂﬁéltgﬁ“g gntering vanable
n 1 rai t h
volurtn? gﬂﬁ%esrgllg £ 84 ﬁg(%% %&?ﬂr}{e% arln)'i()gxsf 1\/5‘8l Ilaﬁweé’s{:eﬁ gﬁ'ﬁb%éeséﬁlb%d Hefow, the
hydrophbbiifiler ‘pehnmmethe Ipasdage ofl 40 suchdblattredurztl pressuarie|nsay be tranSfel’red

regar.din obLc filter I
o A3t T LA RIS ol
also i€} 488N SP&“@% tﬂ&@eén%l&%@r&@nts%@l fthhdtSisdoi UPeddrIrom ifixed
et valve 140. Inlet valve 140 is |located at inlet

volurpe) Chemtiet 3 15 tonvariablavelomesbapbend 10s Additipeal dgigtls gggarding the

fluj uch,a date, into 15

hydregnobigiufer g Aot ey dcd il 0%, SO
PaSR6dfol@meldhbim8eOLts @fcoﬁllbl&@ﬂ) JeiverEubbasd efa il valtve 140. Inlet
inlet point 143. Inlet va

ve 140 may be any typ é
valve0ie Jocstedtat infetapininiddellnlat velve $40 BRTERISShe Passagc /s, Dujgh, such as
exud%f, 1PEb ﬁ’é o?umg Fﬁ&ﬁ@ r 11:5'21|t ?‘g%)t%k?{q 4324018BYalPe 14(951‘% f&dtrains the

ey o thoug Figure 1 shows
passage of fluid out of fixed volume chamber 115 at inlet point 143. Inlet valve 140 may be

any type of valve, such as an umbrella valve, duck bill valve, or a combination thereof.
Inlet valve 124 may be located at the center of end wall 130. Although Figure 1 shows
fixed volume chamber 115 as having a single inlet valve 140, fixed volume chamber 115 may

have any number of inlet valves. Also, although Figure 1 shows inlet valve 140 at end wall

8
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fi xed volunme chanber 115 as having a single inlet
val ve 140, fixed vol une chanber 115 may have any

wonsoH st i nlet val ves. Al so, although Fi gured/sheys001727
inlet valve 140 at end wall 130 of fixed vol une chamber

115, outlet valve 140 may be | ocated on any portion of
130 dfifixed vuhhnmﬂlan’rb&rrﬂ)lﬁ obfl6t vadve Gmay bel éoomdw@ anypozgien of fixed

127 of fi
voluri ghareheid 5oef s el o 20,nd 12Lopfktd lEme KRRABtTS
Addlti?]r?a'i‘ Qethils RehRithg ﬁﬁét'v‘éﬁfey'l 4oy bEA;QonﬂediﬁVF fgufee 2t dihﬁqliygi"elow
afluid nmay flow Dellveri; t ube 135 may_be nad

f retivany tubatldp isdny tbe threyeh whichadlwdmayilaypr er‘éﬁrw@be 135 may

be m%cg] gf g msns t 0 o dﬁﬂé}p %ﬁLq é)g tgp}ﬁoré ﬁ'e gﬂﬁrﬁ%‘nﬁﬂﬂhﬁgh which fluid

may 8w mbfecx@ﬁ;ﬁe | delweryrtabe D¥5 #iagndiade tiodupeas algﬁthlsfexample one
exudate fromtissue site 105 to fixed vob/érre c%a hamb

lumen pBYy betised farehe pansege ofexudate fogytissye gite 10310 fix ume chamber

115. 51%% %ﬂ?e? ll%kl%]n mggto' o G £ defilvePESRL SucR i &Y, 'a‘hﬁ{)acﬁ‘&% taﬁents antiviral

mot1 on agents, Lrr atlonf ui d

agentfdefiF %rﬁh'&npmaidtiﬁnagémtv anammhsﬂuldg ot olhsm@eant@llﬂ@ﬁve agents, to
The fluid source from whj CE theée dellvs\l}gg fluids t sh
t1ssueo§1qegllq5a{l”ehelfgn¢]§qur§q1 QR Whic eljvergyle rltgm?ie 1310t shown in
Figu y be fixedly attached to f| xed vol une charrber 115 at
I'nflet point 143. Also, delivery tube 135 may be
deddileaptube fl3 6 mdyi becfikedty attachethtnfixad volenechambestl 15 at inlet pomt

. B2 RS S 38 Al 15t e o

143. @%I» BkdnSplE SV ey EbE NES ﬁﬁ?@e'sﬁﬂnﬂeﬁ%mﬂﬁﬁké&ﬁf@lnﬁle RBarhB& 115.
to fixed vol uné chanb 15 wil provi ded in

Addlﬁ(prgnll detgﬂgrmmﬂm@&g&obphmgﬂheﬁnbvwﬁ@m 135 tedixed volume chamber 115

del i v. .t be15 C Iedtoarmnlfold 145.
will %?Ylgf’%ll é Slg ]g%c;c%rrpatl bl e, porous materi al
t hete df)goﬁ?ep&ﬁl' of Rlivegitige P3iedupled tonnmaifold 145. tMamtﬁcdd 145
site 5 and distributing reduced pressure to th

may b¢ 3 biggompatible.qmrougmatenakthatas capaplaef WIF?WFSQWFt with tissue
site Igg%c? dlsFrﬁJuE@g %ﬁ.\t ced es?(ﬂx 1§ }qussﬁ%ﬁg'@l M%hgoz&sl lﬁg ;/r?ay be made

I CcU appl I cation nifo ~may
from ifoueh, hdazg fatealrmhu, btyanyf othéranaterialnsuéted toa patichlanbolagical

appliagop Matiald hES Magdaid ¢ Bloray GE HoBreBROL patiways 18 facilitate
dlsmﬂ@mrf&#rgd&cﬂeé &ésS e%?‘f&&tfs & QRMoaGeitRGldides a plurality

|nterconn I's or pores that act as flow
cHamone Iembodimmeqn,anmu&ld dadismporbus foapvandineludemaplurality of

open-c reticul ated foam such, as. G anuF
interepRRGR el Py IRatt 1 TRnEapnels e poptisaiifh mpchs 3,
polyul &k &k, ohén-eén RaEHIAE foatrpﬁmhla@ ctafhoatr@aRdaaaiddbyKinetic

vary, Is preferably about 400 to 600 m crons. The
Concépteying, hzfrﬁaalﬁmtamloo"'v"\ﬂ!faSu iIfarcepemaldanmdnuseds thegioaitymay vary, but

is pre Oélglpll% 9\}1 'SF)Q ln?'}ggl?%g ti'ﬁg 0% GRfife1§ glll({\ﬁ flu &&rﬁﬁlllﬂlﬁatlon
throughout the portion of manifold 145 having open cells. The cells and flow channels may be
uniform in shape and size, or may include patterned or random variations in shape and size.
Variations in shape and size of the cells of manifold result in variations in the flow channels,
and such characteristics may be used to alter the flow characteristics of fluid through manifold

145.
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uniformin shape and size, or may include patterned or
random variations in shape and size. Variations in

wohegeoasyd size of the cells of manifold resulgct/gs2008/001727
variations in the flow channels, and such

characteristics may be used to alter the flo 3
c Harewetegrtiodirners, manifoldilds my@ghernaeﬂquri@p@mmsthaﬁ ingtpde “closed

ot SRR TEBy, A o 20O 14 B PG BBSaory o

whicR@fd AR TRidl comtcted t6l adabert @BllAi Oloseddtell pdrtibiys mhy belstlsctively
the majority of which are not fl UI dIy corégected

dlspog@q mcmanifeld 148 to geyg@dr@émssmrq , perimeter Surfaces of

mamfff nggl vely disposed in nanifold 145 to prevent
%nsm ssion of fluids through perineter surfaces of
maviahidbld 144 mayMilso botshstrdttedipnabioresbbablersatenials gant do not have to

be remoneY Bamr 4 BHEAL SRBILIION i B SI3PIGH AIFSILE trpta qestgm 100.
Sunaneetﬁéfééfr 561‘3% fHis ﬁM%?dﬁéeOth%ﬂ liRhteord h%gsmrhﬂhbm of

Wi t hout |mtat|on PO ymerlc

polylbd:tﬁm]l:lda(PIpfb) gddqllﬂygiyaﬂlcchc(di(lPA)A)a nﬁqmlygembﬂen@ mgyj also include

Th b d
witne im0 oRFRRr 66 sRL LT, PR GPRARLAES BABRHA 145 may
furth &2 FR a%Cat LRSI fNPHé\{/ ekl gil&s'ﬁmnab/a §daffoliematefiaV@ande ased in

scaffold for new cell-growh, or a scaffold materi al
conjumetiobwithguenifold &éhiopremotmeell-giewilanAfsspidold 452 sppstance or structure

e B B 6 oAU B Pl el B Pl o e

dlmeﬁﬁbﬂuﬂ g@fon QfriBtuteatrotides s &mlﬂuteffota&llagrowth Ilustrative examples of
hree

mensi onal porous structure that provi déiha
scaff«vlérmatam@ls fngludecgalcigp phesphate, celiagens E%/IJ ygfoxy apatites,

cun Aot AL, 305 BIESRUSLAT) g s i

void-@actisrO@ s s highadonaegt of diryrat er| aI s. In one exanple, the
scaffold material has a h| fract

hi M@lﬁt 145may beaﬁepslredl%ﬂﬁ |sbte Iigg USigg s %631%35?}?%?531[58 Sealing
memﬁérz]b %‘ %@a J:Q\ib't'l?dt AOuseA 3 5QQUrdBARE61d 139 at S6sleisitd 105. While

e a cover that is used to secure
sealnrmembble Maﬁbe impegueablietos sgr@ﬁpemqab]@ neorle qxgnw&ﬁéhng member

05 5 RS S BEe FL AEELF BP o A Ba v

seahrf BnBer PS()?&%' nfanold 1455 USeakihg ﬁleixﬂfer 250 fayibest ﬂiéxhbita Idmpe or film
the sealing nmenber 150 over manifold 145, Sealin

maderlfearm arsilicoe basedmempotinddckylic, Bydregelgr hydrogehrforming 6&4{65131 or any
otherﬁ%} L con (ta’bfe oty dﬂéﬁﬁg& g&%g?satﬁé thg%neléyﬁi e’? 9‘&”%@‘[?%%‘3%3{ %l'raractenstlcs

des1réﬂif<ﬁl’tlls§1e diteainsi ncl udes the inperneability or
perneability characteristics desir for tiss
e

105 onggmbediraetowplippmembsn | $his 0B g provide a “a $aled connection
with SR EDuhGink 2Mifed 2455 ELuE SRO63.1 PHE sealed connection may be

provided by an adhesive positioned along.a perimeter of sealing member 150 or on any portion
of sealing member 150 to secure sealing member 150 to manifold 145 or the tissue
surrounding tissue site 105. The adhesive may be pre-positioned on sealing member 150 or
may be sprayed or otherwise applied to sealing member 150 immediately prior to installing

sealing member 150.

10



with the tissue surrounding manifold 145 and tissue
site 105. The seal ed connection nay be provided by an

woesbesio¥y8 posi tioned al ong, a perineter of sealBg1@us2008/001727
menber 150 or on any portion of sealing nenber 150 to
secure sealing nenber 150 to manifold 145 or_ the
t iIs somesasesosmating membss 1,80 siay mot berequired tisraktissue gitg 105. For

L

In thd SRIBEF AltRIanBisindtdeep fisdualvdunds,satitiengmddisadss, hidintenance of
sone cases, seali nggmenber 150 may not be required to

reduced aressyrg ot isswiesie 168 may b posablsivaithout these of gealipgancpaber 150.
Since&?sglgggﬁgl gqc%ﬁgs%g'sﬂgoﬁ&ﬁltﬁés%‘% S Of ik k) ttgéeﬁssrug di#¢Echding the

sure. case of subcutaneous and ep tissue
tissueineradss, effeetlivély @s a sedlthgfmambédras, mai nt enance of reduced

e ot H o V2 TR B FELED HL R i
meml?fi[}(i%§.e%o%ec°tfbﬁmgﬁéiﬂg§r 19382 Emity BeSHaSagt b BURL Fbth&Ranifdle 145 to

ssue surrounding the tissue site acts effectively as )
deliveryseatsd 135 andk nive versan Fonexammgledixudates calleicteddrom tigine sitgd 05 using

N led to ni f ol d 5.via connection r 155,
manifel, F4 e enise ABlvery e o EopEIetnRer D rin e
embolfrR&At AL fleskir: théatdBht syGemn 100RRed 86t indRide Cofifection member 155.
versa. For exanple, exudafes collected fromtissue

In this pmbodigEntglehigenydnbd bl may be insgrtedhdisectlydniosealing member 150 such

135 .vi.g connect i JTER 55, . t her enbodi nent,
that aP@’Bﬁ & g gelﬂ)‘feég reeI%? rlgg‘ggnge:]ntt gbsl?)lgltl 1(%”(?#?38. does not include
C Rudacéd presdieeedtmbabsystem 100 mag atsodncledd preskeire feedyack system

tube 135 may be inserted directly into sealin nber
160. Prpsurgdpedbaek systene A0 srayds|aperably %Sé%‘éatfé va]sthggﬂ%g gppponents of

o, L TA168, SR ) Dy 1l

treatni¥n@ Sgstém 100ekthandkicaysa soative®rabsolite aopenabf yressure that is being
~associated with the other, c onen reduc

Aelivispg SEREe ikt b b e FEAb BTN B AT HAGF FedscBptely track the

amou%lﬁ%iﬁrel n%ird éggssﬁfeqﬂgﬁ? bBing SRHératel "b?fi’%&‘ﬁﬁ,@@i p?éé§|§1%'ﬁfe119@ent system 100.

tes a relative or abso' ute anount o .
Non-lnétig examphestofipsessaierfgedbatk systezas inolude pop eralyes thag egivate when the

Pressure feedback system 160, al | ows ser .taq.
recucil RS Py FO40E SR OENE 9 PH At orisaLdeatopyagwered by
miniatsre RENY) Qi) BRBEASR EhAndiste Spetify Mesutevili@athardit being applied to
system 100. Non-limting exanpl es of pressure feedback
the tissye sitarsleflexsiondwppiaives apalmensiyeith wariqus defleciioa charpsteristics, and

r.educed pressure risas_ab C [. ! .
s i,
absolG@|pré&ssurdivalues Beingaleaératdd i redndid paéssuepaaihent systemsifOe An

values_that are being applied o the tissu sitﬁe, ¢
examplgfof adilmopassd syssemyeay, inglyls Awplowiftim apghersdl 4o a first part of pump
102 ﬂga?{lé (fa‘lf)tabl%%f meﬁﬁh?feaﬁfv'e% a bﬂﬁgﬁlfrd Aiotdaab afe¥shd part. When the

relatrve to one another to produce visual identifiers
first aind deamidipagts bfeemoeddatelative &0 one another to apply a reduced pressure, the
yellow and blue films overlap to create a green indicator. As the pressure increases and the
films move away from one another, the loss of the green color indicates that the pressure has

increased (i.e. more reduced pressure needs to be applied).
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absol ute pressure val ues bei ng generated by reduced

pressure treatnment system 100. An exanple of a
wof2bgmobmsgsed system may i nclude a yell ow fil m @aahepesd/ oo1727

to a first part of punp 102 that is capable of

nmovenment relative to a blue filmanchored to a second

pahlso, ANhengh pressire Seedback systeontobisshewn assepgiate from the other

comfely o SRR sk o L8 SETBLBE Ui 160 my

form laf $htegraPpart Hary ¥ tHE B5BP6Renty $IredsRE padisure afrényBystem 100.
move away fromone another, the |oss of the

Additonad defaila regarding pwas@urﬁ ﬁee bagkssystiem }%W}lh‘a% %@Bﬂ{] in Ejgures 14 and
16 bego\yh gb%cﬂd" 1668 hE §1§ (ﬂ‘ﬁ%dtogfr@?)n% g ¢ Sheﬁllss Peduced pressure

r essure
treatrB€RSER To0aHAY imehﬂe lvarves,aapﬂmers; swﬂéhaseahdonﬂhexmimeale

mech;glﬁ:;lf g&? h e ergnélgqgtto gqcﬁggguer pflxggtgaqmgm PE surret%yeatment to

d pressure treatnent system 100. Additi onal
tlssuers%uﬁﬁs regardi ng pressure feedback system 160 wi Il be
des desibeht bnabisogptivesnadtéria miayllte dhqmwd wnuhlraﬂmd yajumgeghamber 115

t he above-nentio nent s an
to trap 0g §Qnfrel T gRefehie %é‘yg °£0 ﬁolh%f;tﬁdq b ,Xe% volume
cham{)%gﬁaﬂa'él‘?ﬁ odsmr ?H@@lhn@ R PO SAd &h@lcﬂliltwﬁi %/be employed in which the

ﬁlc nEonents to facilitate ,
ﬂuldsadspelmaﬂ;llyrthd)sedhatcafre wettn seluble; arealiowed ﬁceawav@mte frem manifield 145.

site 105. A.de |cca or. abs '
G B ERtAR Y eale VhvAR e A 40 T i BUd lipfith Hfeompressed
pos1ti%ﬁrié h @bmipkdssél ﬁﬁbﬁtﬁ)d Reerétyud sdrdasing leevolamk lof &tueahle Ivulume chamber
he absence of fixed vol une chanber. 115, a net hod

110. m result.i gag iscsapalied framdvasiehlervofyme gkambey 1@ t@ﬁﬁg}b%@f—t valve 124.
Becags%l g\%'g :cér;]nott Ntel L/Jffrluﬂﬁe v?lﬁﬂl%cdhglnlbx i 1pss o{lpétva?\gelel d’l‘“‘i“%gé' cannot enter

are al O evaporate from nmani

variable volené cadshera 10 ;ﬁ'ovrﬁﬂurahindmgdpumsl Sh arttusy aslvidiabke volume chamber
noved from an unconpressed position to conpress

110 egsagmctsufmm theRAnRGSSE @P@éleil e aCTBPisTE JPS Uap g transferred

Ridshdrd 16X T8k e ehledfdbf variable
frOmﬁrl gE\ e vogﬁ{r?g}%ﬁsanber 110 t rgﬁgh omﬁtl et valve 124.

volurBe claamsteer Ja6 froama obmprﬂsssed pasitiomltb enwcqmpreswém@emonmay be caused
via outl et valve 124 can

by angy RO e (Brand (P EURB KGR 8 gt s P o YattBle volume
chamb&r | P48 c¥RLEUTE] SiA8WRANE, thd BxsunbidRdsrct ntiy B used by the tendency of

conpressed position to the unconpressed position,” gas
the cmsugaltlansﬁshe edrrhgated $ids wally ) mowe awanfiem onesinpgher and thereby
| e .vol u

10. Th
e G0 G B 1 B TR B e
also BHGRER B SLHhdBSSIdehObladiRy mthbes aeltlady s;ﬁ'mg cﬁ'>fDﬁms:omponent that is
force. I'n an illustrative exarrple in V\,hl
locatedawithingsr wighdub iazable velmecthamber 1101 Jnapet b?’f%‘&gf'ége resiliency of
non-ctsél(gxﬁlggte I dd2: WZ{IE SRR Y 8%@5&%@)’1@&& el Q)Vmbtkevanable

e Corrugatl ons 1n e corfugated sid
volmﬁablheﬁnb'di lrrow@ammmompremed pesidomt her and t her eby
Liquid, such as exudate, is prevented from being transferred from fixed volume
chamber 115 to variable volume chamber 110 by a filter, such as a hydrophobic filter, in filter
housing 120. Because fixed volume chamber 115 is sealed from surrounding space 165, a

reduced pressure is generated in fixed volume chamber 115 as variable volume chamber 110
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return variabl e vol une chanber 110 to the unconpressed
position. The expansion force nmay al so be caused by an
woi2oezpendent bi asi ng nenber, such as a spri ng pef/dQRéR1001727
conmponent, that is located within or w thout variable
vol ume chanber 110. In another exanple, the resiliency
exparafs from ﬂmmm;gassecﬂ pesitien teethie sungdimmﬁsedmoéltl@@{ Jhis reduced pressure is

cha 110 use e I
van G & HOo0E e 105 2R S BRR 5 migguces
press?x% rﬁé&“ tintdifieP4ta1s80d Gk f0UOBitEiealng mambeet 5&d f r o m
I xe ume chanber 115 to vari abl e vol une cha

1 ﬂ}ubproaem dfeoving varigble velumgshamhenl 10 ﬁq)rptagrlmcq)rﬁpressed toa
complreéssg(ggcl)shtg&i Ifg \2 CGQ’CI‘S%egl%l%agl‘ tB'aéﬁgx%gké&EEe(P@%E’gﬁ% atltistue site 105

Grrount Ing space ced
may ¥ Rpeated hﬁp@&ﬁﬂi@bﬁﬁfabl@véluﬁfbd:hmlbwﬂal Cchayrbedergd ﬁudttsple

compRSIoR SRaAER 61 S e SRS BEbET | S LieH UGG, such as
exudsgé S5 tHsde Ssbtteh?gstlgl@ 1filch bt:loc&n'ﬁ%ﬁ%b?ioﬁ 'o"fﬁuﬂagﬁ 021 Which includes

ivery mani d 1457 Thi s reduced
varialple %B.h!ﬁcec}tm)bebé 10rand ﬁae(hxmluate chamberel 15, pmtsscomprm;lble pump to

et SF T o b EGS SR EEBTTE e
the d&HER @?ésm n@%ﬁﬁet %‘beve@ RbriN B4R OBfprassionlexPhsibn Eftles regardless of

achreve a reduced pressure at tissue site 105 may be
the amepeatféduid in fpadvobuhachanver 145 e voI ume chanber 110

n’ﬁe(q u&%ﬁ{ggfdtoﬁl i l 3 rg\lﬁ,g@ %\gg 13 ]n ﬁ? ﬁ‘l‘?ﬂ ﬁg\% ?%a%@% of Hump 102 in

FigureYS f§ showRin Q&E&daﬁcé Wﬁht drﬁlﬂugtrﬁide%n%&maihe Pump 200 may be used as a
nuf ti - chanber configuration of punp 102, which

subﬁﬂmeﬁdumsnpé92abF@wvblune chamber 110 and fixed vol une
gga eglc uéigggzcéﬁl rsessq X ﬁ8§15 EIIS 88@% efsgibﬁenclelows 2101 1s a non-

SS O aimount fixed

limiting |ek'ﬁﬁpléhﬂ%ﬂﬁbl& {Blunfsschanbes U1 0 in Figeredie Sﬁlom;irepmbbshseﬂews 210 may
may be achi eved during the conpressi on/expansi on

be m@xﬁ@ﬂ ipto qq@lggah@y afposiftonssuch @ @rﬂtungqmpqeﬁﬁ;ﬁ dositiopand a compressed
posﬂ%ﬁ %p%‘s@mfgﬁel 2104 o A%k tcBrrEgagéH §id€ wally RRthZd¥Prugations

I's"a non-limting exanp of punp 102 in Figure
212. Corfugatidmyt 2imayamove teweréd and aivagpfirom enesanotheryrgsulting in a

compggﬁ%%glﬁg ré%ﬂarg%ﬁ‘tﬂ é:%ppr%ﬂyg e‘%%g)%é’jsr%%u 2 lé)t(),% lf,eg O%n]g ?E&ble bellows
210 rf?z)f}) 11118% 8 &Qﬁﬂéﬁﬁa%m@n e hh ﬁﬁ&)n?ﬂt@ssbﬁ p@sﬁi@@ duérid the @xpansion

anpl e of variable volume chanmber 110 in Figure 1.
forceGoomideslsy bldecrbaselinthe 1Ear densitof goegations 312 phigexpansjon force

may G ppRvited b (s tePer Y BpEETRN £ G ONE Rl i B rbiner

f qhRditlh oM misressiiabelows 90 Hak be cWrﬁ)bsddeﬂangamataﬂm that allows
212. Corrugations 212 may nove toward and away

-

 the compression ard expapsian of pemprigstblededpws %ﬂ%nTBﬁaxI&Elﬁ‘QHg%ﬁ provided

by thg 8?1%8%% LESEL Bafis 91%5/ Idgfg\é':hdzo]n the ridfterfat HOR FhihUBM e IHIE Bellows
210 is composed. Thus, the amount of pressure provided by compressible bellows 210toa
tissue site, such as tissue site 105 in Figure 1, may also depend on the material from which
compressible bellows 210 is composed. Factors that may affect the amount of pressure
provided by compressible bellows 210 include material hardness, elasticity, thickness,

resiliency, and permeability. A material may also be selected based on the degree of pressure
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210 may nove from a conpressed position to an
unconpressed position due to the expansion force
wopRoeyviodsd by a decrease in the |inear density pefr/us2008/001727
corrugations 212. This expansion force may be provi ded
by the tendency of corrugations 212 to nove away from
decayoexperiamtetidry. puimp 20ftast Goppressiripbeliosin? 1 mevesdam 200mpiessed

be composed of terial that
positg PR R OPARTTAd SRR GHE SroRnp s8Ry A9y thg coppated sde
walls-ﬁtﬂzﬁl £35Pa&eh@ BnftRs 48T ShdodfledRiblé Belloay 2109 alt}ed/aﬁlad&: in cross-
| s may depend on the material from which

sedwmmfmogmg@mbée brllowsdl O'Laffyctsgh@@rﬁg i obtainpble reduced pygssure as well
as the 1{13@ litu;{rgssg eor\éhﬁji?é%i Yinitidl o ﬁﬁﬁé;%g)g Qélid'g%gu W5 (210 to a

SUC i ssue si re 1, may
alig @né apeichiting tXeanple @mpmessible bel\Mws:Ill (cis ra:‘pmpssnchcbfeShore 65 A.

Shorefsbimahe preble e GRERem sy 23R dSTAn e Sl prgite. These
levelszgtgp F&ﬁl'eurqu ARG %E' abﬁ%&ﬁ@?maﬁltﬁﬁéd ﬁirtaV 1ea§t@h@ﬁc5lﬁ'§ SFor higher

I ency,” and A material may al so
pressﬁek deided nierizds, csnch heShieg 86\, ofiaytreasssdr Byewaying the matenal from

a5 PR 00 RIS A, e s
abovP 25 Itnhpﬁg ha§ b9 %Qﬁ@§é@ﬁb1ﬁg3£&ﬁp@§s%ﬂb defowy21de

corrugat ed side wal may al so depend on the design of
c oodmo@gh |cbhmr¢§albledm10m@10w@1%? fodnre aicircelapergsesactigpal shape,

o RS Ao B 3 e, AP s

sectio%ﬁ?sﬁﬁif!é ef E&ﬁweﬁsﬁﬂetb@llbﬂ’s Di@hRy berprovasototydvel, hlml\ﬂas a pentagon
210. Tn one non-limting exanple, conpressible bellows

hexa@nOOﬂ@Ct@gﬂﬂposed of Shore 65 A. Shore 65 A may be
1 954 i -
o RBBerpuble RN 2N ind RS Glhick Rl B4 e RTAIe 834 1 g non
limitifg eRehple olfauﬂétala[\%dl 2‘4Qh Ph’lgurb eaiﬁas&emts bmnpnessﬁlerbeﬂogh 210 via

pressures, harder materials, ch as re 85 g
outletiealyps2, InEEgSPPRPS TOr MO HEM S0 pPle P 4 fiam an hedpressed
positibfl %%&%Eﬁlsg DedslefONS ke Vaive Qf@ i(i)e 19&&&?&{{}@@1&6 or88mpressible

as pressures above y by
bellowshl@vﬁd axainpie, ootiprnade 24aninebé tosated DO an/ﬁﬁﬂ h@agtlilpreSSlble bellows

210 G RGBS R L5 Rl UGN AP G GLARge 224 may

also H%Q:\éﬁtré’iﬁ)’dl%&%a on2nten@RA sARMressible BARWR 2 0. (The dife@ﬁﬁnal flow
secti onal shape of conpressible bellows 210 nay be a

an
of theqgaalframn cpropregsible bellows 230 & ipdisated diy, artesss236n, Ol%ﬂet valve 224

bl I
preve§5 58, AR BB 210, IRHI0R o B 245

umbréia Qi althyaghvaaveZ24 iaf b dhgtybe obaalvex IAtdﬂltlonal detalls regarding
conpreSS|bIe bel | ows. 210 V|a outlet valve 224 in

OUtletr\é%‘{ﬁﬁ%"eaIP deseribed imBigure? belem ow punp 210 from an
v g‘f ﬁffr)gl d%b?tai 1'119@%%83 cgrr@gﬁ%aﬁfego%ﬂgwg 930 i &ﬁlpl@%l fAter housing

oca ere on conpressib
220. Compres51b1e bellows 210 may be welded, screwed, glued, bolted, a1r-lock sealed, or

snapped onto filter housing 220. Additional details regarding the coupling between
compressible bellows 210 and filter housing 220 are described in Figures 5 and 6 below.
Filter housing 220 is a non-limiting example of filter housing 120 in Figure 1. Filter

housing may be composed of any material, such as plastic, metal, rubber, or any other material
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bel l ows 210. For exanple, outlet valve 224 may be

| ocated on an end of conpressible bellows 210 that is
woopHfikxs of the end at which filter housing 22GWs2008/001727

| ocated. Qutlet valve 224 may al so be centrally

di sposed on an end wall of conpressible bellows 210, .
capabltief boldingtdneroaimdre Giltersf Rilter hyasing 23fcentains oder Blter 231, which is

bel | 10.i s,4ndi.cat ed [ . I
atachd o ey BN AT cBlen 3% AR e 2 ot e 31 Yoy e
screwdOglubd, Holltgdlr r-Rock @ed1b& isnised @ne; ér bthepnisel placed hdjacent to filter
_vai ve, although valve 224 rmY be any type of \@:Dvg .
housing @20 édss, filfer housing 2Panay Hislusiera BeOVeiniewhish odpg filter 231 is
laceaescribed in Figure 7 below. As indicated by dotted
P ines 228, conpressible bellows 210 is coupled to
fibd@rfilleeasi Agtaizl or prevens ke taresntisdiorooSoddt Grome fixedvolume

wel ded, screwed | ued, bol ted, .air-1pock seal.ed, or
chamber:BiSelg compsessible balloys &110n Sush gdonmay ¢ BirrouEptetate o other

“qui(g%g@%{ﬁ%m% ffuté% \Q)ELH‘H& Lignigbis e n, sATRhESHRhE oBSY fiR31 is a carbon

ter housing 220 are described in Figures 5 )
odor filter. An ks @mboHinhérethh carbon gd@2filtéranay inoludk icharcpalg Although Figure

exanmpl e_of filter housi 120 .in Figu Filter
2 depfﬂﬁ%ggc?{gﬁlppég3 basa AY8E éﬁ%?n%fﬂ?an&toggf §Fter]%3ul Crﬁna%@ave any shape
capatmf> éﬁfeFﬁainH%Icﬁ'lpre\feﬂﬁﬁg khe tPAnsANSidA dTRIdoFBHAY fiaddorflamk €hamber 215
0 ol ding one or nore filters. Filter housing 220

to compressibledetldws 2110] Fer exxgiple, ot fltes23H: may have giesular) ealar, or

housi. 220 as indicated by dotted |ines 236. COdor
pdy&"f‘#f‘tggjme‘n&y be screwed, glued, bolted, air-Iock

s e@alt@chousMaPRediTheludey hydrdytobisfiter|23¢ cathiztjiatearhed oo filter
filter housing 220. Also, filter housing

I 220 ma
housing@PQesirdiapesbucdatinddings 28h. BagropPopieditep3id meyhe scrsgred. elued,
or il I ' r t . .

oo ek s, oo P4 it Bl SRR by e oocnt
filter BORIE 320, binforialxhmipte, 3d6k filfer@3 1 dslsmdwichel detveenrfdtan hpusing 220

and hgrfﬁ@%)églpdigtﬁitg? 5$4gt g)ﬁtr@e l@%%glali%ﬁé %{%c ' g?oéq%b{cgﬁl%%é%: ig g%‘ured to filter
housigxg ) rbq%g Blitef 531 ﬁl‘é{ lbt: gg&%' HaLRRE: BERLing t4RIvatiddBEtween filter

or filter may in arcoal . Although Fiqure 2
housiflg 26 tisd hydrophobic &itte233. aQder fiteri2A g and hydropbehid filtgnadd may be

coup @A » ok g Er B RSP BTN By 215, o shownin

qun%gpn1fixed vol ume chanber 215 to conpressible bell ows
210. For exanple, odor filter 231may have circul ar, )
o\Hiydrophabic filsen2fdrpreveantskquidaueh axexudate, Fopsenigrinpgompressible

I i ncl ud hyd hobhi ' ' ' .
vt 381, B 0SS ARG BB HAL A sl 8. sy g i such
reducell PESsE8 Snay hetk SRASRIAGTdrh cb@ipredSBlatrylolve 24 0 madkicted volume

| ued, bolted, air-lock seal ed, sn

d to, ) .
chambgn 71 dhyrephapiqlterthd T8hy b FeAPSSE PR ERYORAYHistpf pgterials,
S“d‘é%%%ﬁﬁ%%@@ﬁggﬁa@Q%D??ﬁ?ﬁne exanmpl e, odor filter 231 is

r housing 220 )
Pump 200 includes fixed volume chamber 215. Fixed volume chamber 215 is a non-

limiting example of fixed volume chamber 115 in Figure 1. Fixed volume chamber 215 has a
fixed volume and may contain any liquid, such as exudate from a tissue site, such as tissue site
105 in Figure 1. Fixed volume chamber 215 may be welded, screwed, glued, bolted, air-lock

sealed, or snapped onto filter housing 220.
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and hydrophobic filter 234. In the exanple in which

hydr ophobic filter 234 is secured to filter housing
w@2snedsy filter 23 1 may be secured as a respdt/usfoosoo1727

bei ng sandw ched between filter housing 220 and

hydr ophobic filter 234. Qdor filter 231 and

hyEilxeqb holoine dhxamberZ]ZS%mclmdys indet velys1240. tnjetvalyq24Qis a non-limiting

Si tha earer-to f
exanﬁl.ﬁagﬁg} tﬁul gqgg |§F wn in Elgu id;ﬁglg Vi %éJE%) 8. centrally
locatéB4t 4 @\d8MIBof fighd \Eblulﬁé @Harﬁﬁer@wdanﬁ) inleovalen2 4 mm:]outlet valve
conpressi ble bell ows 210. However hydroghom c filter

224 g aachi Ipeated elaag senizal fangimdinakaxis 290, vehiclyjraverses the eepter of pump
200. reduced pressure may be transferred from conpressible
bel l ows 210 and fi xed vol unme chanber 215. Hydrophobic

fi Aﬁyéhqﬁ34sdm>as rudaermseflow from amamfblch sudrasengmﬁﬂd 145 in
erials, such as expanded pol yte eth
Figulo s frto d0ed NolRRcabamOb Ly BRREt LS Rl BRSO 0] Bguid into fixed
i e 0 al
N
resuﬁﬂéoﬁ;&evaté fhe pdssage afibquad dutrefyfixsdriohime ehambar@id @t the point at
%% gﬁﬁgaﬁe froma tissue site, such as tissue
Whlc%i“tlét e 240 1819399 1. Fi xed vol ume chanber 215 may be
ved Jedf a %&ﬂi&%@' val%é"ﬁgy bbakdd. acRieve tHRFn&RARE; oquﬂet valve 240.
snapped onto I ter housing 220. Fi xed vol une cha

In ong EFbodirhend.dop mnttmn 244 ofdnipiialve 24Qis aduckdilpygves Ialet valve 240

may &éng%é&}*}r{bﬁ EI‘@HUYI? dEck% |V§1[V VY evan édﬁ hfagrrfi/ {Fz‘m& -any type of

one-w#HEwdle8 at an end wall of fixed volune chanber 215
Al'so, inlet valve 240 and outl et valve 224 are e

| deiguidflaw ing fixedhveluma chagiber 3l hisicauseddybe) red}aﬁ?@ﬂressure in fixed
volumé g%fw&?%ﬁ h %111% %H‘u?éd ﬁ]{esﬂﬂgﬂl ﬁ%ﬁ véiihe chitibéh2 13% 'E!alﬁ‘%d by the

a nani such as mani f
reducbé @rdzs@uﬁltgmm&rrkd fiiond eorhpveeﬁblwblenms 2 h@td)ﬁxedZ\Zchume ahamber 215.

inlet valve 240, The fl u nto.fixed vol une
As compgssable i@iﬁow 19 s %?Vfiﬁaﬁ\y af@@%r%“? PO A ngppTessed
posm%%é%as 15‘59#1 A Rrom ¥k WAuhE éﬁzﬁﬁl‘)éﬂ%lQVto Bé8 ng&@ilﬁletﬁéﬂows 210. Asa

|qU|d out of fixed volunme cha
result, hfzduped pessure whrarisfarreddo fixed velumehambenZ b Fem campregsible

o 305k Y e Bt R 2 B e

posﬁfoﬁﬁo BR Eﬁlb&ﬁpl%gs@d%sﬂtlﬁhet A¥ %bﬁl?re%ﬁgld elRwd2e® ibinolved from an
valve.. Inlet valve 240 may also be an unbrella val ve,

uncompmssnd positiminde a d@amressed pesitielt, gahmayes Gutof @omamS@}ﬁ/bellows 210

o Bf 0L o s Sy g i

amount of reduced pressure to a tissue site, such as tissue site 105 in Figure 1.

Turning now to Figure 3, bellows pump 300, which is a non-limiting example of
bellows pump 200 in Figure 2, is shown in accordance with an illustrative embodiment. In
Figure 3, compressible bellows 300 is shown in two different positions in the range of
positions that may be achieved by compressible bellows 300. In particular, compressible
bellows 300 is shown in uncompressed position 305 and compressed position 310.
Compressible bellows 300 has a greater volume in uncompressed position 305 than in

compressed position 310.
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vol ume chanber 215. The reduced pressure in fixed
vol ume chanber 2 15 is caused by the reduced pressure

w0 foasysfoass ed from conpressi ble bell ows 210 to gdpreskooso1727
vol une chanber 215. As conpressible bellows 210 is
noved from a conpressed position to an unconpressed
poAs toropressjbls beHows 306 fscromptessed frofri wreompsessebPeSieRH 205 to

215 to co i bl e .bel |l ows . . 2 t d
Compﬁ?Ségim%thggg ﬁi zl?ﬁagaér‘? 88“1%35?1%;1?20061@%15 3 R,Q ?% #gﬁgg(? ﬂgﬁ@& outlet valve
324, WhRAMi§ 8 ¥Bh2EStRE exafple @fBuildtQ al ve 18SA Pigie 20 The volume of

nmovenent of conpressible bellows 210 froma conpressed

comppessibie bellaves 39 desreargsrdisingdrapsisionidds. As conpressibl e

bell o 210 i C Y
= Cerp TR belIRF 300 el cBr ARnESpRolch SO, bitompressed
positi@ﬁ|3|0§y\§as2ﬂ;)@7 Yo tentttdoftiprasaiblebdRivs I0cka outlet valve 324 because outlet
conpr essi on/ expansi on cycl es b epeated to appl
valve 2cllope R AR iR % CaRIgRRIe Bgﬁé‘% 30. Tstgad, gas Guieky heltows pump
. 1 . . T ; o
vom BRSPS Sl Pl R g By 0310410 whi
compeesaibiid bellfws B0l io esugledrpTROGlimerif gompredsiblesbetloviard 08 pncreases as

accordance wth an jllustrative enbodi t. In Fiqur -
compaessthlf b 168t 10 BaR]SIHAm SHTPFSed RRAIGHT 113 WBEPPBREHRE position
305. Positions in the range of positions that nay be

achi eved by conpressible bellows 300. In particular, . .
c OFtr expendibre fdred hessssaBOW dxpard oampreasibledsHpya 3@ i provided by an

iti .30 d ifi '
cxpaf ] 838 L TR AP AR AT FIBESSOOR Gompos
is elaRfallyideforaed wheaohipr&eibhy Bl 30055 i euinfréssedposition 310. Elastic
conpri essi bl e bellows 300 is conpressed from

proparticsorfithe suéatiapGom wWhish somprassiblsipnlosse0ibcompesd biages the
t i :
com Rl BRSPS s

compesaibid BellRfwsBO0| expaivdsl te ane@fipiessedi pysitien 305 Ties coolpuessibdé bellows
300 egﬁgn?cfsiéféggé% ggtlg}egpmt@éhg ggql CL@%&%@S&%&&&IW% rteclhtljcre]:d pressure
beingccqgéﬁéﬁf S5t0eh MeSLLiAEI0 v3ihthe haHibep r@ﬁ@&%ﬁ@eﬁﬁ@é‘ssﬁf@ﬂaﬁ @fen be

gas does not enter conpressible bellows 300 via outlet )
transmittedeh®2h aduydrophobigtiilter to/afived Solame dhambern iwhigly iy turg, transmits

xit. conpressi bl e bellows 300. Instead, gas enters
there%&??doﬂﬁgsn%fﬁ‘r'ﬁ ??%H?ﬁ‘%‘i xed vol ume chanber, such as
fi ¥efid@héWeo Pf%%li@%ra poron Bf fitetHdusihg 420, whichls a non-limiting

conpressi bl e bell ows 300 is coupled. The vol une of
examplengfifdts hobsing 220 tEiZeRR, inshossiasceerdansepyids ap Plustrative

el | 0Q. expands.f.rom conpr esse j td p—"
el RER By SRR Sl SR ERE AR ARRN e B 391 n i
fits o3 s AbMsihS 420 BEgHHo GO, ¥ pdropkotie filtenw3 43 8Midhsis a non-limiting

provi ded by an_expansi on or_biasing fa

! ) ce. The )
exampigrafhiydrophpbie filter 234 imhigneas2ilp PBT%%WIF%;{&SWS@S‘I fafilter housing 420 at
protn(l:s(i)grp 5 dHowever, as described above, hydrophobic filter 234 may be coupled to filter
housing 420 in a variety of ways. Odor filter 431 is sandwiched in between filter housing 420

and hydrophobic filter 434 at groove 432, and may or may not be independently attached to
filter housing 420.
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is elastically deformed when conpressible bell ows 300
is in conpressed position 310. Elastic properties of
wo hesigusy i al from whi ch conpressi bl e bel | ows @Ousmos/no1727
conposed bi ases the corrugations included on
conpressi ble bellows 300 to nove away from one anot her
s ushindiatednpressd4d, gah shittoasail @@p@mpﬁﬂb@ flgw though hydrophoblc

e 3 STRESSS 285, B, 5 SRR o R i

such ﬁ@ém%ﬁfe ‘ﬁ%%}‘be{s?nngﬁh@ugﬁ‘ dais a4k pAI%SSMcﬁ‘ fﬂer Byl prevahddor from
hin the variabl e vol ume chanmber. The reduced

PaSSIPgﬁggulglegam%St hen be transnitted through a hydrophobic
ter to a f X e . ) !
WO H’e %uéé gla ?%?réégﬁl?gge{al béﬁ@e&tﬂ cofnﬂre%%lf)ﬁ bellows 510,

whchEH DhoglifAting examdel bﬁcd*npx@ssﬁmre lbeMws)zl(i inl Figurelyand fidter housing
420, which is a non-limting exanple of filter hous

$20, 30hiA A ireting CRamE GG SRSy SO 2, Ky hOWh in dccordance
with %ujl IH.]%{rEe\%é é(rﬁb@dmggii nﬁg%m% %Qﬁlpé lsbd1 ShoW intF 1g,Y:4:l=J s Qlld)v?'s ompressible

exa ['ter 231 In ure
bellofvs 530 be srﬁaplpéd! bnlbcﬁlmr Ihguslﬁg) 520, v@nbanan%ﬁng an a1r-t1ght seal for the
FNdrOphObIC filter 434,

propaeRRRNEn of IR UHaBRE LI (RpERes YR RagUEs 1€ pellows 510
1nc1ul'1'ﬁl:st én@ﬁ ?Pdtﬁﬁ {dnys 30 iRe Ho%sfn@SQ@ indl@dtsiundertdO54 into which snap

I on 439. However, aS described above,
protrinsym 6pMotay befingerted. Ihalamq/ame of eansacs betweenicompressible bellows 510

o Y50 0 1 o5 b Bkt bt

comﬂi‘é’s‘ﬁlﬂ@’ﬁéltﬁv@s {id dRrfilfe3hoadings2@ve 432, and may or rray
be 1 ndependently attached to filter housin

[ nmromggd)vby) Bigure\(s an Agerlopking gnghetyge@wmpqegmgle bellows 610,

iR L QP RS OBIN 210 By s s

620, whidhas aﬁ%ﬁ-lﬁﬁlﬁ%‘lg @kimblleqﬂ Iﬂlit.er B(busingam(?mltl?igmre 23fsrshm)vn in accordance
passi ng .t hrough gap 4 I1ter 431
with g dlpstrativeepbodimgpt. deggl'aﬁEj) t?xﬁ llrggrgqp%se& w Figyre 3, lﬁéter housing

620 1H&Wdésouxﬁeg%ﬁ'i 84 qtg‘\j‘\gﬁcgn 15‘81% Wg)nsfﬁ@l of{?:%ﬁiﬁ?c%ﬁlble bellows 610 may

ressi bl e be is a non-| |n1t|n%
be mmdp IHi)vafver; anpoesst ol Bighel 3, dwsxllaatﬁatlvn enibgdimert of thedinterlocking

fil
e b e B AP B5 Pl
also 1 if lhhe%dbﬁthﬁéﬁsr@o' iﬁ@o KERATBERIHS- mﬂ_ymi‘e indéredd. OrHe wxg of itbrlocking

own in Figure 5 allows conpressible bellow 510 to
ribs dﬁé amd apdntitons 660 mawdwelm@wc agighen seawﬁtveeenmompamb}@bellows 610

ir-ti seal for the proper operation of the
MMfﬁEEEB%% %8&@sure treatment system Conpressible
bef i iPtd Fightede sutaaplve 4] uhidhris 230n-lmitingexample of outlet
housi ng 520 i ncl udes under cut 540 i.nto whi SEE’Q
valvepd2dt mLFggtgq 2580hawy ibacqosdance aath apjHusteatiys e ama nt. Outlet valve
724 1% g(gliﬁ i toge%téi\'@ qpﬁfd)é? %?pﬁ’é&%ﬁe el Av?%’é 00'5 @é‘?ﬂfgt ‘;do:n%l?rhltmg example
of coffiprakidldThdllpwa 210dp Figwseal Endtwnéb?ﬁo may be made of metal, plastic, rubber,

or any other material. In Figure 7, end wall 730 may be welded onto compressible bellows

710 at the spans indicated by spans 735. However, end wall 730 may also be screwed, glued,

bolted, air-lock sealed, or snapped onto compressible bellows 710.
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conpressi ble bellows 510 and filter housing 520.

Turning now to Figure 6, an interlocking seal between
wocompressi bl e bell ows 610, which is a non-I| i mpcirng2008/001727

exanpl e of conpressible bellows 210 in Figure 2, and

filter housing 620, which is a non-limting exanple of

f |(Easesucﬂncassmm foRsout of ¢ampressitide belbovehBlhhasiindigated by apeavs 740. In

pMIq%Eg glgy.ﬁl,éj}l tgg gﬁt)rln\éﬁasgp‘%&,egogg t7]219 ﬁtrrgn?élﬁ%a g?]#g leg 6hen pass through

the spabé betRen adarvalle B3 74ntafd M3 ahd ERBRWaRI780r Bmmeﬁ 36cause flaps
of conpressible bellows 610 nay be inserted, Howe

742 304 Td0gee enly opencdiyithe fow afres pit elseomrFssible R LI gas cannot

E r-8,6
enter 88% ¥eg§1§pebtfellogé 1@%@%0{1@%"]& Sﬁﬁ I F%ﬁ ?%%eé P/alve 724 is an
umbrblw&tm@ A8 etdrsoutlaivhlvaera4 Irm@ﬁfdfﬁiyl\mh& @pableiofiaowinigadas to pass
i bs 655 may be inserted. The use of interl ?erl n%ﬁrl bs

out o%@snmﬁ@slblﬁ bélmw 7 Hhwhele cestraipingprpreyesing 2as ing out of
compﬁe%%%lé’@é]%@@onpress' ble bellows 610 and filter

urning nowto Figure 7, outlet valve
7 %mﬂiglmlw toFi gurla(m a Icomdctlmy betaen end whall30) whichds ¢ eaon-hmltmg

224 in Fi
bRy et ety SR B o i
exambf® ¢ sklbfegpel%soﬂmﬁ ?@édr@bels REOWR S acthbflandkiweth dnSillustrative

non-lIrmting exanpl e of rrpreSS|bIe bell ows 210 in
emboBingente I corfEragt mdrngurwo thmilumatwa@mb@ﬂlm@tt af Figire 8 shews protruswn

o0 5 S BT R Bl Bl S o o g 0 o

wh1cl§j§1%ﬂ%sﬂoﬁ‘$'49 B oM sERAN ThéIRe ofipiverigion 840 dndandentadion 850 may
may al so be screwed, glued, bolted, air-Ilock seal ed

help ayeats pajghtal s bstversmsoasessibie brdloms i 07nd cad avall§i0h awell as help

flo
reduct g %139%%’%59%241% nEOBBEG R LU {)o‘?ﬁcéjrﬁélﬁblz égg 5 810 to end wall 830.
OfTERINBMRHStolHigure®, bompressibletbetlows B 1 @ apisicl #la amrdhtxh@llg example
pass through the space between outlet. valve flaps 742
of compeessibis beHawerid O FZure , 1s FRAMY B aconrdange with g plusprp ve

emboﬂﬂgenv'% Iﬂﬁ?es% 1%’ P c()m{ cglgﬁeé {PR(tG holging 99D, \anch is a non-

mpress gas cannot enter
hmmng emmpl:emlf Iﬁétebhbdsm@zm Higure 2g Hn Figure 9, enal well 930 of empressible

o R AP 4o S o B 31
outle%allfég AP he iRt diR FTRDMpRéssibi bARMRIADThkaed BY Ibeadkets HA0 and 945.

restral ning or preventing gas from passing out
In addltlon nprresitde belbevd Hsmay mclumrcmemg mysobidetpialyes arqgnd the

connecti on 3 :
Pel’mﬁ[ﬁﬁ ?F?Hlpquabgjg%p@ 9gp lré(ﬁgated %{ Qf?ﬁ%@ K'(?:hé u?‘éS 7{\dd1t18nal details
regarGiRRESE R b 8vBeht thvBofiba of Wbinpressiblebellons |9|1 oiidiceged by brackets
exaagle of conpressible belloms 710 in Figure 7, is

940 agd 9 iy deserdbest iadigees 013 081o%.| ustrati ve enmbodi ment .
nfu%l% é AR, toth%LﬁJeQN ﬁ% Zmblléﬂ?i oulibiivehhii® paARPebAPRssible bellows

re 8 sh
1010, which is a non-limiting example of compre531ble bellows 910 in Figure 9, is shown in

accordance with an illustrative embodiment. The outlet valve includes flap 1025. Filter
housing 1020, which is a non-limiting example of filter housing 920 in Figure 9, includes gap
1027. Upon moving compressible bellows 1010 from an uncompressed position to a

compressed position, gas flows out of compressible bellows through gap 1027 as indicated by
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840 i ncluded on conpressible bellow 810. End wall 830
al so includes indentation 850 into which protrusion
wEos/Mgy3goe i nserted. The use of protrusion 84&@uskoos/no1727
i ndentation 850 may help create a tighter seal between
conpressi bl e bell ows 810 and end wal|l 830, as well as
arrovh £029. r Bnhuflew ol gasihisiflap 4625vataiopen pesitiond &3y, asgndisatsd by arrow

o Rt RS RSk TSR
flowig'dut bftdnhpessea BBl ew 10 1) sikdhesshidnecobfirewibie Bllbwsis moving from

Firgure 2, is shown in accordance with an jlII ustraié)thvﬁﬁ )
a coreproeeil pesition EaprecomMESed BPFitoR frpd 028 1xi gontagt weth filter housing
filter, housing 9 . Whi [ S LTihk g exanpl e of
1020fs|u1:tl tﬁ%u@%’%g"'z%g” %%ﬁ?%ﬁ#‘%s‘gl"r@bk’?gm@ 9, end wall
931 this epbodi&s] Qngprossiblo bell®4H1dldanayalso hawd proeusion 1040, which

_outlet valve. Instead, conpressibl e,beltld?vvs 910 .
fits inta indeatatiop Of & of fliprkansing YR Jhe fitingoirorHpR 4847 mie
inderf s Hefbs b it S HeBEHRGH cor IR 0w 1010 and filer
housimgri®20ut | et val ves around the perineter of

essi bl el | 910 i ndj cat b ket. 4
oo b b S STt AR5 Ba0R 1 0
gene%rg%xglgﬁt&f%ﬁfesﬁﬁimfeﬁ%ws hh €0 ek bovactd fifted Welisit BIR0RY shown in

ets 940 and 945 is described in Figures 10-13 o
accordehamwiti an Hlustrationernbodiingut. CaropressiblgbsHews 41 His|agton-limiting

| t hat | t ! i bl | . i ..
cxamifl bl RS SHER TR, R R R 01 By i
examplk 61 il Boflsing 926 iPMputdg.accor dance with an
illustrative enbodi ment. The outl et val ve incl udes

f | Gpont geBpression ef camnressikje belkoys IWhi0dkom @n gncompressed position to a
comi§34e GRS g S ML B g o 1127
as indiO&6d by arroar 120¢ diipreas sxcbuptess flaphl 250 whichonpludeselbl 1135. The
s 0o i BSOS ES S5 B 05, etmines
the al?ntﬁgll‘i’tggftféfé:fettﬁat P bé %%eg't?e%drﬂﬁhg gg?ingil??érttb ®6nd fi8p 112$ such that air can

by arrow ther ows the passage of
escapgasnpuéssible bellnwsekldiObThukehe strengtlodfxib Wkhalse detesnings the amount

flow .out of conpressibl el | 1010, . such..as
of o bS5 AR S Gt AR, 4% iR ety Bnstered
to a tROR diteOBudhOs MIsGRM583 Feshr@@sSi tion, flap 1025 is in
contacf with filter housing 1020 such that gas may not

f | BumingnevwconfigerssiZothe dwlet valke aDBigurent 1 infgngpen position is shown in

nbodi nent ... ¢ ressj bl.e belJ.0 -al.
oo B SRRV Rl R TR B S Ty b oo
12291 hdstekertEP $isTiBignlfH2E upb€fldpl 1225 compressibletmilows 1040 such that flap
Into indentation 1045 helps to paintain g &nba fit

1225 fhes heasrbeand tpalloys fas|the Tsdgase Ak 2as0IQm £APT§SFIp wsil340- In

. 1020 [ ' . . [ .
pri 06 B SR BAL b PO b B St seengvening
force of rib 1235.

Turning now to Figure 13, an outlet valve located on a side wall of bellow pump 1310,

which is a non-limiting example of compressible bellows 1110 and 1210 in Figure 11 and 12,
respectively, is shown in accordance with an illustrative embodiment. Figure 13 shows flap

1325, which is a non-limiting example of flaps 1125 and 1225 in Figures 11 and 12,
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general portion of conpressible bellows 1110 that
contacts filter housing 1120 is shown in accordance

wOoMdos1@ass | 1 ustrative enbodi ment. Conpressi bl epddebd086001727
1110 is a non-limting exanpl e of conpressible bell ows

910 in Figure 9, and filter housing 1120 is a )
respeﬁﬁ{felyi Figure1y3 elsashdwes b 1885 tvelich tshamgligiting ﬂaﬁi}@@oﬁnbs 1135 and

235 PO BRSPS ol S T Ll s

0 Qunktink 8PBredsutd that may b
the f(tﬁL%r o} Iré%g&rgoﬁléf%&pg}s&lsng}eca eda%g?/g girer ow f 128§reTshe ggs mayee

creat@bpbdlwpumpdm@l% whi ch |ncI udes rib 1135. The

T@Eﬁ’é@gﬂd rﬁ}%{‘%’«lﬂ:ﬁs fedl\?ie(? Pligs %gﬂg'l%ﬂt %6%12 24(%% which is encased

by a S&¥RigH %t@f) R@sih§ portivSU0R ane betiéradasijg pbriopastOdnis shown in
order to end flap 1125 such that air can esca

accordem\éleﬂs anfllustratiyéembadiment. Therkiced pressire Bﬁ@tﬂ}?ngmﬁ% 1400
33 5 . .
includes ep | 3554 %h%lmn@ﬁrﬁg% WEFME b%f}(ixgg ?glsda' 'ﬁ\%c]: ﬁ.(snﬁgSMZO, odo

by’ conpr essi

filter U481 r@ﬂﬁiphobroatnse‘remsechnﬁo/aaablemumschambes @éh5.as
tissue site 105 in Figure

T t
t r@ge@th4e&howa|t%0%¢ntaﬂqgmféhaélf 6%5%2 @3@#%%%{ refl %mgeésm

e ) FORGANCR b EiAApIORIBTRN T 1o

llmltlﬁg&Kmﬁﬂle&lfbem@Blblé el loevstOrin Figywe 2228y b inserted into top casing

bl el 1210, such be
GO TSt S 5’ R Rt o
rubbe?ﬁ)llaﬁw,s ot ZPothkimRefibl Eipable.of ‘irﬁﬁr(fviﬁgt@ctﬂé @iipash tby chdifig portion

gas Is sufficient to overcone
1402st r engt heni ng force of rib 1235. Turni ng now to Figure

1 an outl et ocat ed a e
Faepectignal rarE of SBRFR R RISE] A afpvabld Btficutar
com;ﬁéb@ﬂil@ﬁ&l&%sel 41@' Ha8h elohibteamiiddid Yortich ngufnd rédndedand portions
12, respectively, is shown in accordance with an 1
1414; [Ilheﬁqsatsw@néh%)@ﬂ? peermpressiple delavs Hbl(allgwyrompyessible bellows

141 O}{\Q kiﬁhtb ?ogsca%%% éJn éﬁ%i 483, %’@bfs sakti éaf‘&ﬁa ¢bf éoﬂﬁfi:sgigl?e%ellows

rgur respectively gur al so
1410 si¥veary idbpehdafy on/thie shapesofaheicasirlg ﬁlsr therrgdmedrmd:ssumftreatment
ribs 1135 and 1235 in Figure 11 and 12, respectively.
systells descri bed above, rib 1335 may be used to adj ust the

f %&rﬁ#e@?b‘l' eteflofS IQPfQOJHI&QO F3Pholsiey £0, WicH 8@ doRdlimiting

anoun pressure that ‘may be created by bellow punp
exampBAdY filfewhouisigg B20virt Bighteglir Eilterthousi2d ipeludesgred mesh 1425

nt s em 1400, which is encased by a casing
throuﬁé\?‘ﬁﬁgsg%ﬁn%%é%’g portion 1402 and bottom casi ng
PAHEdHtcr4941 ahd h)ﬂl‘@ﬂﬁbﬂl@ fikeC P3daRBR-hViré Ro@limiting examples of odor
illustrative enbodi nent. Reduced pressure treatne

filter 29 § medrhydrophohic |ﬁ¢t§e§34bupr&; gureds resppstiviely, ¢ inte éigter housmg 1420 as
describe n%ic’esf)rg\ln%u? 1gu9é’§5 Pl dO \701]c W tcﬁz!mgé}%l'Sp&hxlcﬁ%Q a nBf! 9imiting

example of fixed volume chamber 215 in Figure 2, couples to filter housing 1420. Fixed
volume chamber 415 may be inserted into bottom casing portion 1404.

Top casing portion 1402 and bottom casing portion 1404 may be composed of any
material. For example, top casing portion 1402 and bottom casing portion 1404 may be

composed of materials that are suitable to protect the inner components of reduced pressure
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filter 1431, hydrophobic filter 1434, and vari able

vol ume chanber 1415. Figure 14 shows the orientation
wobog/feessdi f f erent conponents of reduced pressgpeg/us2008/001727

treatment system 1400 rel ati ve to one anot her.

Conpr essi bl e bell ows 1410, which is a nonlimting )
treatrreatsy$temolf400 0 INamelirmitirigeexbmipleswd tikpaterialHirem vehich tapegasing portion

be .inserted into.to asi ortion.1403. .To, [

1402350 P B PS e PREITIRO g L GO 15 F R SR T rubber
COrARRthoW to KBRRI15, Bbpidssibledellawy 161 Maid MPIX ehch of which is a
capabl € of inproving tactile grip _on tagp. casing

non-lportingexampbeoof compressibie bellswts Di9dn Fighipe, isrshown in accordance with an

. C ressi.bl e bell o ; i . i

s TR ERBh B GBI O 1310 B A ova

compR&Ysttil&Belfows?] 400N IFagtire ed. Thds, [eompreasidlelbklibwsTiIS¢0andd§12 may be
sectional shape of conpressible bellows 1410 al

lo S
configerstebe INSFECHETP 3JD TARNE RSN, SUALASIOP GFIERBSTIGN 1402 in Figure
t ] . i . L
. B Do BBIRSRE 310 3R0LS 7 T8 6w 20 i
a norShmftéhgodx atripde 6ﬁﬁl!tefjrlgloi1smlgltll420 neglrl%gmdlqor Iess ure ]E r eat ment
syst em I essi i e 0 St 1lte
holRs ¥§ 0?5\2”5 copgreeriblebelo gt AP Ftf el fig riguccd pressure
treatx?%xttltsgg g@qgﬁ}g&l EaflpreSsible %Efl@wg 1570 ddders1n Qs Emgloy8@® continue

mesh” 1425 through which gas may flow.
functiDehing fni the event 4t dnenfitheycampnessiblecbellomsdeaks o8 atheryrisefails. The use

are non-limti ex s of odor filter 1. . .
of coRRpEFBFRAIPN 1 QAR 1317 el sy DI BR fircjonpy im the
consthittdnfoflatrEluded pedsSiste tbdneit sptafr Foeekanipleé ke pladufaotise of

Fi gures. Fixed vol une chanber 415, which is a

compmensitilé beltawsgl HPzand| 1613 having asirglan srosEheetiga mayibe ¢agier than the
Fiqure 2, .couples to {il ' Ei
a5 B e PR 8o Bttt o

the sih§RAomiRessinaé béllbvizorotfitansideop casidg pottionrhdOasi ng
portion 1404 nmay be conposed of any materj al @or ich i
exBurping novee Kgaren$, grsiucedpressiso tregtmepbivstsi L8, yich 1s a non-
imiti2 ekl 1266 B BighRat4, 3 ghown i
i Pl AR RS GRTRARAC 400 gL B
accordaEsSwitle b Hhistrative aybodimeitl Redublehpiessure iragmentsiystens 1600 shows
of the material fromwhich top,casing portion 1402 a
reduGR YRS SHEC VHPBr] SDRCH A E0 pORPUS ol fepert 1400 has
&, WeRRbemeb 5YNtEHE 1600V th afrd Bottdn thsing portions
been%%s%pﬁ%égsilgﬁté%%?%eﬁé 1510 and %512, oaen ot R reneP
1602 and-1604rendase thexeaniphe corhpeantsafgsdused prassyresatment jsystem 1600,

Figure 2, .is,shown Ln accaordan i LI t
B
volurh€ Bhafer! M@pQYiadbotomasing ipottiongabiDwsd 1604are mofrilinitiag examples

14. Thus, conpressible bellows 1510 and 1512 msi}j/ be
of top and bottom casing portions 1402 and 1404 in Figure 14, respectively.

Reduced pressure treatment system 1600 also includes visual indicators 1608. Visual
indicators 1608 indicate to a user an amount of reduced pressure to be delivered to a tissue
site, such as tissue site 105 in Figure 1. In particular, the lines of visual indicators 1608
indicate the degree to which top casing portion 1602 has been compressed relative to bottom
casing portion 1604, and therefore also indicates the degree to which the one or more

compressible bellows inside top casing portion 1502 has been compressed. Using visual
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configured to be inserted into a top casing portion,

such as top casing portion 1402 in Figure 14. Each of
wocompioessi bl e bell ows 1510 and 1512 are coupl edTiu2008/001727

filter housing 1520, which is a non-limting exanple

of filter housing 1420 in Figure 14. The use of two
indicatorspli668 si bidee cimeborsiatentlyiddlisierh deired amognisofiraéuqed pressure to a
ressure treatnment systemin which conpressible
i ows 1510 and 1512 are enpl oyed to conti nue

f ralub@npressurtrédificfl §Rtent Hlgd ithkleotnd bap DEIPprERisdapl 16512 fits onto
bel |l ows | eaks or otherwi se fails. The use of

bottomctesingportisne] G4 andaybr epunird tesleliveryubs L5 S; Wpiciyje a non-limiting
cmRYCRIVHS 108, 1 IS AU O i B B 1512w

described ik Rigues €7 afid t®belbassi bl e bel | ows 1510 and 1512
having a circular cross-section rrgg be easi er .thai
tween

he,. . .
mekhRiengpeodggred /niedittepy OB SRFBGBOTHAY: Agaahich is a
non-lﬁ'llu?lﬂg %&ﬁﬁgﬁér&%grt?ﬁcctahﬁg p%ﬂﬁ;n RI04NFi $PE 18] Al Rd cap 1712, which is
conpressi bl e bellTows t It I1nside top casing portion
a nondl#ifRing Exxamplegp frend chp 161 2)ir Bigh®, 16; eckhown ip aeesdanee with an

, tr.eat nent. syst 160 ich iss.anonlimtin I -

illusghivs gRRR-cCobPe | Padnentc &y Brtrvzcio i LT Pofom casing

porti&fr‘%ldi oSOV 61 TEnAGRPN1IRP Gftlck inlatvalVd etsineébi YE21, which may be
enbodi ment. Reduced pressure treatnent system 1600

couplsd tmen indetvelbug qprfeduvodume chambpastl 74§.sThvs, 1iqoiy, fprdips exudate, may
.educed i
ve el AT SR TTUFE BB LA 8, B ety comectr

17211 BAd 811 P @y be arlded, Siewed)psucitblted) dir-16ddscaldasmpped, or

the various conponents of reduced pressure treatnent
otherwisstconpled tobotiare kasne posieRdr84si bl e bel | ows, filter

DR ik 18 bodPHLARRORA ok 1 b2 TwhiH J Aol

(o) ulﬁnrrl@gglﬁg}nj;gel:rlf&lj?c}g’ %%MS t%ﬁ%@gﬁégbﬁgtlﬁns 1602ml e .
examplecbf Bofémarasing@ortionn 704rig Fegaap7ds shéwh opupdeditobatdcam 1812, which

TR e TR T R
embolﬂlngéht.' MF@%{% 'elﬁg Shp B0 £3hewa td BOBacKed HAbottom casing portion

ndi cat or icate to a user an amount of .
1804 andidelecrptubed885. Deliberydebd 183504 amondiniting gsampleef delivery tube

o5 R b B o o e TS e
upwaftB 9 ESBarl Bo¥bintdasihg Poftist THD4RR e Riint’de YhidlBdelReBtube 1835

conpressed rel ative to bottom casi nfg portion 1604, and
protrudee frefroers capsi®12n dihscupyvard edentetorel ddivan twhe d R3S Biay allow a user

Qr re, conpressible bel | | Nsi . + 1B 10cati
o B R TR BENIHE BBk P88 LA SARLPERRY P oo,
such & O1B£EloHRE galnGitS ILthid sxatalle, \reduced pessure dreatment systém 1800 may

reduced pressure to a tissue site. Reduced Rres ur.e .

_ ogﬁa)eitagle casing of

be placed in appckessocle mr anadaliduringdecainent c Aphepaiss
. . . e o
reduci® pfesulib e SUGR TR0 AYR AN BEREUATE TRV, D°

Turning now to Figure 19, a process that may be implemented by a manually-actuated

tissu

pump, such as pump 102 in Figure 1 or any other illustrative embodiment of the reduced
pressure treatment system described above, is shown in accordance with an illustrative

embodiment.
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exanpl e of delivery tube 135 in Figure 1. Additional
details regarding end cap 1512 will be described in

wo2@sti@sds’ and 18 bel ow. Turni ng now to Fi gur eeGfusiobgoo1727
fitting between bottom casing portion 1704, which is a
non-limting exanple of bottom casing portion 1604 in
Fi The protess camgpresses egriable1volumpichamber havingra varigble) ypdume from an

unco APy i B PPAFVOLS 0 g B dtines wheter
the cdrhpresédd fosRivnGi1 618§ b ereshdtd RyePsirbdwed brédduretas hatitzned by an
casing portion end groove 1716. End cagg@%?l i ncl ude
C

indictor.such a$ visual dndieatetsr 1603 an Figee &6 (sten)! ¢ BEPCERs dgfermines

inl et val ve i [ I indicated
tat gyl GRS e DEpf Qe as indicate
by arvidbidarotha phssesslftitthert dvroptgisenotietpauds thetvaligble ivalunmd etamber (step
val ve connector 1721. End cap 1712 maybe wel ded,

1915} c Thaprgcess| thertretysas toastdep B0 | ock seal ed, snapped, or
R R A S S
reducsipeéssure a8 indicated by tn ingliestanyHeeproéeshy utalydhercenpiand the variable
portion 1704 in Figure 17, .is,shown coupled to..en a
volufhg shara gt 1 CoHRF RSy EBaABF B Bl QLR 158 7920). The
proces§ tl%iaﬁg{s%&\?oed IpRes@&re TR HeSvalab e vdlurhé Ehimiterto ¥ fixed volume
enbodi ment. In"Figure 17, end cap 1812 is shown to be

chambet Gtdpeld25p The provessasaynthep transfonthe sednced pregaure (s fissue site via a
: e 5. l.iver e 1835 is a non-limting
mmt‘ﬂgﬁﬁﬁ}gg‘b‘f“}?&lﬁe\;@%l% e 135 in Figure 1. In this
| | ThiSHEWERAY® 28a DRk B alramk ifihe\di ferdlt depidtéd/@nlodiests illustrate the
1835 extends upwardly toward bottom casing porti

architegtue,funetivaaliti Ard epcrofacof serq Resiple ipplemgnajions of the apparatus
¢ g . . .
and r%%tﬁ(a%ﬁu qg%o&%%@s@%ﬁg@ ﬁﬂg}é@%ﬁﬁaflyﬂ, theRnasch & fuhtisin@fed in th

i'very tu » ow’a user to place
block @dy eechrpuesfihe @rdte notedriy tisey/finerss. 1BGGexampte) iy gome caseg two blocks

ot herwi se desirable |ocations, such as on a.cl.othes .
showgidR SEARESSIQHITgH de EX kSt P@HE@&V&O&F&%&%& of 1@ 4ifkyamay sometimes
i on a
be exEURRS ) 20 R orlE, B g bR e Rl op R v e g
of Theeitlusteativereastodimaerits dedcnibed hergbt separa80be gbgmbgrs in which
i nclude a bhelt clip, Turping,nowto. Fiqure 19
exu%%e@g%th%ﬁqmﬁfaveﬁeﬂ?ﬂé BREnipe sy SdpirahicgFgerativg hamper. Thus,

th il P& Bihab 12 fibRirg 1@Liharebd ¢f.e. I flediBRbellows can be re-
ec%?ﬁ%ﬁlr atcﬂi%\r/rgﬁenbo iarrent of gthe re%uged pressure

depressest) tememwhety Higeids deeqresenbin thp dixed vplimerehamber; When the fixed

accordance with an ]l ustrativ i T
volurig (bR Geotinerp e U s R PR ad 36 B e Eame
chamb@} #1379 tHenBB ediptitaiGe adaitidnslaedided préssure neyntpy fgdied by the
position (step 1905). The process dete

' € m ng.s. m@et her .
compressitdeppnes dep, hesillustaiivgicarbodiments nislike fradifigpd magpually-activated
systelr‘nesfj ate %gpeﬁ)rlee 8fscwlﬁleﬂﬁg 5'?9&‘5@1168 Qng’ ¥oristent amount of pressure to a tissue

site during a particular reduced pressure treatment cycle. The illustrative embodiments are

further capable of consistently repeating the targeted pressure each time the compressible
pump is recharged. These pressure delivery capabilities exist regardless of the orientation or

location of the fixed volume chamber.
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i ndi cator, such as visual indicators 1608 in Figure 16

(step 1910). If the process determ nes that the
wEMPi@Issed position does not yield a thresholg/e€yes0o1727

of reduced pressure as indicated by an indicator, the

process further conpresses or expands the variable

vol une chanber (step 1915)CLABMSorocess then returns

to step 1910. If the process determ nes that the

conpressed position yields a threshold |evel of

We dffced pressure as indicated by an indicator, the

process may then expand the vari abl e vol unme chanber
fromthe conpressed position to the unconpressed

1. poSimanyally-gcwated ppmp, forppplyinggeduced PErssyre Ak a figgigsitg, the manually-
[essur he variabl e volune chanber to a fixed
adu%%)?ﬂ#ﬁ’%%éh@%#é(step 1925). The process may then
t ransdseond Veiabioviletie chanaberthattiomantalhserenmiessibleiimto a plurality of
~mani fold and delivery tube (step 1930). The flowcharts
posItiORg; bl ock diagrams in the different depicted
e @ﬁ%&@&fxﬁle'cﬁﬁ{ﬁg iAtcBminifhi&tiol Wififthk aBleast one variable volume
functionality, and operation of some possible
chambeplaadent ati ons of the apparatus and nethods. In sone

alternative inpl ementations, .the function.or.function

nch Bhet ousthe HaMaE TegoRERLs fkgihasrovsardifs Tl e the a
least BE@ vhriSH1E $SlumfeVha@b e Phetix ddvohAfE kA beindoabRaks the at least one

shown 1 n succession may be executed substantially

variablenolume chdmpber via thediltsk bowsingyilye lerdrousing beingdgeated igbetween the

s e B TR R AR 00 e

chamiBef Bivins Ridat&t Sreiduce haeizhpphed to thbtisdhesite dibfespordo a movement of
other |l1quids are collected fromthe

the ay leaii one vpriehje yplmscghamber flgmeneammrrpssed pogition frpthe plurality of
i ' i ' - char ged
posi(ERTRY &F BhCtnfr SR Bo ifp EPBR Ry TR ARORE O oen

when |liquids are present in the fixed vol une chanber.
When the fixed, vol unme chanper. becones.c | etely full
2. of ThsRBRrsUet el WHSGInARS T LPRE g GRs A5 s s tha
restrdifiya gg&%?nipfioﬁgp dcﬁ‘%ﬁgﬁ Y Sx A i © BRimBe? ) Rht IEa3661Y Wariable
may be applied by the conpressible punp. Al so, the
voluhé cheatibeat | ve enbodi ments, unlike traditiona
manual | y-activated systens, are capabl e of delivering
a nmeasured and consistent anobunt of pressure to a
3. Uippdippatdi®s SHEARD aviRAéihitkdbdur R kCLchrboesdortrfiiter comprising
treatnment cycle. The illustrative enbodi nents are
charcoak.t her capabl e of consistently repeating the targeted
pressure each tine the conpressible punp is recharged.
These pressure delivery capabilities exist regardless
4. Of TRWppardteyéfadlaifi3,ovhdreia alié Bydrophdbiefiftérand thobdorefilter are coupled

chanber . CLAI M5 W cl ai m
to a side of the filter housing that is nearer to the fixed volume chamber.

5. The apparatus of claim 4, wherein the odor filter is sandwiched between the filter

housing and the hydrophobic filter.
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1. A manual |l y-actuated punp for applying reduced
pressure at a tissue site, the manual |l yactuated punp
WO EsNg: at | east one vari abl e vol unme chapeiushhigioor727
is manual |y conpressible into a plurality of
positions; a fixed volume chanber in conmmunication i
6. wiThe apperatis dfadam brvehereinithxbitdeasbbnerearimhlenymdume ghambper is at least
fi,lter housin avi.ng,a h ophobic. filter th .
one gy rand et 3R Apeb el Ptekises aljEft biig borrugated side wall
to forht 188t Bn¥ BbtipRséibRMEbwst he fixed vol ume chanber
bei ng coupled to the at | east one vari abl e vol une
chanber via the filter housing, the filter housing

bej.ng |l ocated in. b n e : .
1 DB N e e S LR A s
elasti¥ @ésilignt eluderidr whevinthe modtement ¢iithes siuesst bhatvariablapgluimecthamber

to the tissue site in response to a mpvenent. of the at
from fheseamppsed apSHAN & theIRRMPIESIRIAOSKI0B S %P“ét-‘fiﬂay ag gxpension force,

and viRP&ih 't@@eiéﬂggigﬁ s sadabidod tﬁ’ arpﬁgiahéieﬁ‘ 8f @ af[kast one corrugated side
unconpressed position 1n the pldrality of positions.
wall.2. The apparatus of claim1l1, wherein the filter
housi ng i ncl udes an odor filter that restrains a
transm ssion of odor fromthe fixed volune chanber to
g. t hﬁleaatapphﬁﬁfstof‘?:'l‘zﬁmvﬁ I 1RRdiR tHOAtUERt SHPERBressible BBRows has an oval
apparatus of claim’2, wherein the odor filter is a
crosscecttomal shoipe. filter conprising charcoal. 4. The
apparatus of claim3, wherein the hydrophobic filter
and the odor filter are coupled to a side of the
9. fitHeetpphRus JTE1diRet, witerdif MEliquli@ id dxadhtese theuisbugite, further
chanbér. 5. The apparatus of claim4, wherein the odor
compfisinger i s sandw ched between the filter housing and
t he hy. P ' ] r '
oA ARt the e prololfe BB IR SoRim BB causes the
exuddte &sino0e Grohethe @asue sitedo teefixddvdlimae ahamhsasta theenanifold.
bel l ows conprises at |east one corrugated side wall to
format | east one conpressible bellows. 7. The
10. apﬂ@%g?ﬁggfo W28, SvhePfiR R fixdd\R1@he LEASBer fdher comprises:
corru ed side wal'l conprises an elastic resilient
maincinieakalveaeareinket phnt,mobereiprthe efudatesflaws fremsthe oregifold into the

vari abl e vol une, chgnber fro he.compr.essed position
fixed g R ARG SHELE BERLY PO REreUL RS G eD )1 L5 PRy s Qfpudate
from EQHRE theied Bk RhiiBeraX B iBicPPoin@r Ce i s caused by an

expansion of the at | east one corrugated side wall.

11.  The apparatus of claim 10, wherein the inlet valve is located at the center of a bottom

wall of the fixed volume chamber.

12.  The apparatus of claim 11, further comprising:
a delivery tube coupling the fixed volume chamber to the manifold, wherein the

exudate moves from the manifold to the fixed volume chamber through the delivery tube.
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8. The apparatus of claim 1, wherein the at |east one
conpressi bl e bell ows has an oval cross sectional
woshapmosfs. The apparatus of claim 1, wherein tpgg/d2008/081727

is exudate at the tissue site, further conprising: a
mani fol d, wherein the reduced pressure in the fixed

13. vdlherappatatustodiclaimuie whetein thewt deast ang vapiablervobime pleamber further
tissue site to the fixed volune chanber via the

COMPHSE f ol d. 10. The apparatus of claim9, wherein the

f i ¥Qeasy 8hé!6%1& RaleSwhéreir! SR Texto (e dt $east ommbletvomha ehamber
at an inlet point, wherein the exudate flows fromt

via thewh eastl aneiontlet Yahee ini reenongota sreecend Rovemgntotitheat lﬁPSétone variable
volun\éga(llf}\égraber %Pglm g:}ﬁfgmgg?%edrﬂogf)}lé%% g%u%en%éﬁ&%% gbﬁﬁon aﬁld wherein the

at leabtidrtouplei villve préventh gasfpprareateringahe at laastoidyanidbée edlame chamber.
the inlet valve is l[ocated at the center of a bottom
wal | of the fixed volunme chanber. 12. The apparatus of
0 X lihlBvalve are
14, g o o B e VS wPMR hv
locatezixaloiag & cemwla iaorfgitudma}musmfmhﬁ ahahuakdy-atteated pampyol une
chanber through the delivery tube.13. The apparatus of
claim 12, wherein the at |east one variable vol une
15. € hﬂ{@bd?)batfaﬂfstd? %[an‘ﬁol'fE Whéﬁ:%l thatat |@3SIneVidleOWIVEls céatraldy located on
wherein gas exits the at |east one variable vol une
a top shllrif¢he atileast bee variableelumashamberet val ve in response
to a second novenent of the at |east one variable
vol ume chanber fromthe unconpressed position to the
16. C mra?ﬁﬁﬁﬂlsﬁﬂ%idiﬁlqm whBgtinerat idast dire ciitlet edsd isdoeated on at least
outl et val ve prevents S from enter| ng the at | east
one S@ﬁé"&lb@ﬁthbfi@e%ﬁilouﬁﬁa@ﬂg amPge appar at us of
claim 13, wherein the at Ieast one outl et val ve and
the inlet valve are |located along a central
17. | Ongidpparanalofaldis 1gfwhehsin terat dddst/ereectarabled obump chabber is
The apparatus_of clajm 13, wherein the at ast one
sealingy F%%P?"Zﬂa‘lo\ﬁbe ﬁlsterclmsvlglh.‘/;ﬂt |1??é5?fé‘ﬂmtﬁﬁf3&k¥18ﬁe%ja of the
at | east one variable volume chanber. 16. The
apparatus of claim 13, wherein the at | east one outl et
18. v alheenppsratusadickdiman veierdim thest at denst Gmed@rmhlel vobime plaraper has a

st one variable volu arat us
largeto Ol e SRR SIUER (e g AP RB DG urrs
chanber is sealingly coupled to the filter housing by
at least one interlocking seal. 18. The apparatus of
19. c|Rierapparatitset slaimtlh further cemprisivge vari abl e vol une

¢ Qiacrarlts)ﬁg hra]wmg a top casing portion and a bottom casing portion, wherein the top

casing portion includes the at least one variable volume chamber, and wherein the bottom

casing portion includes the fixed volume chamber.

20.  The apparatus of claim 1, further comprising:
a pressure feedback system, wherein the pressure feedback system indicates an amount

of reduced pressure being applied by the at least one variable volume chamber.

21. A method for applying reduced pressure at a tissue site, the method comprising:
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| arger volune in the unconpressed position than in the
conpressed position. 19. The apparatus of claiml1,

w0 o/fg@uszsconpri sing: a casing having a top caspdgus2008/001727
portion and a bottom casing portion, wherein the top
casing portion includes the at |east one variable o
v adonmyeressirpnds deast amevantablesiolurné ehdiober drone as unepmpressed position in a

j.ncludes. the fixed vol.une. chamger., 2 The ratus
pluraliy s T ions o t A RRISRgRRIOR B Rep el s tRE, ac

S Yifi r&Pon ¥R R pAndifke tH 28 éabll ¢helReidbRRGIO NG Litmhben diopmties

an anmount of reduced pressure being applied by the a
compiresaed posidory tertha Bneonyeressed pesitiandransferring redyeedergssusy from the at

appl yi ng reduce ur t ' ite .
st BRELHB RSB ViAol S iy 51Oy Whing o
hydréphaBielter i padveHRARUT Romamtingthé arleast one phiabdé vdlyme chamber;
of positions to a conpressed position in the plurality
and of positions; in response to expanding the at | east
0 r - :
oot aftet e UATRRE bialct Honk A RpEihe variable volume
chambertioahel fiRed sslume chambet, Applaingl thasdduoetpressuratsl the vissugrsate.
chanber to a fixed volune chanber via a filter housing
havi ng a hydrophobic filter that prevents liquid from
22. ePFiRS hBBlol BE cRim e 2R herBEhY 8f leadtloRe VaHABIE vE @ HaimbRP Somprises
in response to transferring the reduced pressure from
at leasthmeatoriugatet sisleavathandbhereoexpandinigdhd atrleasy onpgangblegolume

ol unme chanber, applyin he reduced pressur : o
charmbpr 8678 (B¢ pumbressed pRationin B BeoRPL s R fher {ffprises:
atexh@Rdihg GHdeat Yétst &Y VarivBleWduri & SRS er G tHesnpatssed position to
| east oné corrugated side wall, and wherei n expandi ng

the undeanpressed pesition using thes leastena srsrugatediside walbm t he
conpressed position to the unconpressed position
further conprises: expanding the at | east one variable

23. VOrheraethbasbelih 20 whéreincompresaacthp asiehstonetvarisile volume

unconpr essed position using the at |east one .
champey; froRgthe uneomapresisd positien torthe CREIPFRSSEAROSIIL fyrthgr comprises:

V\A}gf;?géiﬂg %m&%hstﬁé DL Ondlatife LolaRf chamibBPlia a¥ RlabiBhe outlet

chanmber®from t he unconpressed position to the
valvedocqiédsss it g0 benist oravariablehelumeomlses: rel easi ng gas

fromthe at | east one vari abl e vol une chanber via at

| east one outlet valve |located on the at | east one

24. Vak b8y abiiRd pUAPESF appising fediRBd ?{ésé’ur@@f 418twd sftelthe manually-
for applying reduced pressure at a

. I ssue site, the
actuatedvanp gaopuswgd punp conprising: at | east one

g?%%ﬂgf (?xipb%fnpggslg%@%\@ﬁlio%st tﬁ'gts is %8%{@%?1%1&1&1&) é Bfu?alﬂy of positions, the
at least one compressible bellows having at least one corrugated side wall, the at least one
corrugated side wall comprising an elastic resilient material,

a fixed volume chamber having an inlet valve at an inlet point, wherein exudate flows
from the tissue site into the fixed volume chamber via the inlet valve, the inlet valve
preventing the exudate from exiting the fixed volume chamber at the inlet point, the inlet valve
being located at the center of a bottom wall of the fixed volume chamber.;

a filter housing having a hydrophobic filter that prevents exudate from entering the at

least one compressible bellows and a carbon odor filter that restrains a transmission of odor
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at | east one conpressible bellows having at |east one
corrugated side wall, the at |east one corrugated side
waados/16RBPri sing an elastic resilient material pcpukiosgthirz7
vol une chanber having an inlet valve at an inlet
poi nt, wherein exudate flows fromthe tissue site.into
fromtthe fiked eclumnel chambehtartheat leash oné eompte§$1b1¢dlel1@ws,tth@ fixed volume

et Ebing B e R B R R PO AT e Bousing, the it
housﬁ'%j Befn PR iPB@veeh fHe at t&smﬁtcﬁmpﬂéssﬁ)léi@éltm anidl the ﬁﬁ(ed volume
fixed volunme chanber.; a filter housing having

chantbpdrtb@ﬁabd volfuietchpmberchavingcedneed Rqssea thatris applic terthfhgssue site in
respcglag fo ?mcgfgﬁlte{ltﬁcgfﬁh nl??sg%i% %rg g@élhﬁ%ﬂ@&g {ﬂ: Qgg’rﬂpressed position

ns a ransm ssion O

in thé PRirdlity o€ Bﬁﬁﬁmo(hh&ﬁi’@@rhpte@sddhﬁ)sﬁionhﬁdﬁi plorutity of posmons the
conpr ess

| e bellows, the fixed volung?chanber é?% I1; and
movernensbetng cusadbyaan ‘F’@&§$‘% FFETC% Brprtas o kopst opgicpBgatgd side wall; an
thg 1£ st bfié O\Ekﬁéfw’thfoﬁ e% sRQst e p&btﬂ&he' &ﬁﬁirss%ble bellows
in meen Ieas one conpressi bl e bell ows "and
in reiﬂoﬁsé toxestcund mowembatndfehe attlbast bne eminpmls:uhle b@Hawb &om the

havi ng. reduced pressure that.is appljed to t ssue
uncogipress¢pebipLae P%‘nafeﬁi?&é}?éwlonoﬁl Leaglttoqe o &t %%\ée preventing the

sed position in the

gas plurgﬁlt%%g%ngggl?@%ﬁéﬁﬁgkﬁﬂggﬁggﬁ%ressed position in
the plurality of positions, the novenent being caused
by an expansion force fromthe at |east one corrugated
side wall; and at |east one outlet valve through which
gas exits the at |east one conpressible bellows in
response to a second novenent of the at |east one
conpressi ble bellows fromthe unconpressed position to
the conpressed position, the at | east one outlet valve
preventing the gas fromentering the at | east one
conpressi bl e bel | ows.
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