MANUALLY- ACTUATED REDUCED PRESSURE TREATMENT SYSTEM
HAVI NG REGULATED PRESSURE CAPABI LI TI ES CROSS- REFERENCE
WA DREBATED APPLI CATI ONS [ 0001] Thi s appl i cat i PCT/TEB09842598

the benefit of U S. Provisional Application No.

61/ 050, 145, filed May 2, 2008, which is hereby

i ncorporated by reference. BACKGROUND OF THE | NVENTI ON
1. Field of the Invention [0002] The present invention
r el atMANJSABLY-ACTIATEDREDUCEB PRESSUREITREATMENT
syst erSY SIHEM HADANG REGULATED PRESSURE SCARABHAITIES
reduced pressure treatnent system having capabilities
for proviCROSSREFERENCH TO RFEIVATEDAPPLIGATEONS e.

2. Description of Related Art [0003] dinical studies

an 001 pC ITHECappi i QithstthaberRFO¥T Ui Bravidieshl agflication No.
ressure I n proxim ty to a tissue site augmsnts and

61/05% éb.diled b@}’tQh @00F. oviieh istherebiindospasaied by referepfs sue
site. The applications of this phenonenon are
nunerous, but gyg Rﬁ&i{)ﬁﬂl?bﬁ%ﬁwtﬂfr o reduced
pressure has |nvo Ve reat i’ ng wounds I%I S treatnent
(frequently referred to in the nedical community as

1. " n&iedd of thedmeestiore wound t herapy,” "reduced pressure
therapy," or "vacuumtherapy") provides a nunber of
bep@yo2] s, Therpetsedi ingertiofrélated Reral@Plotro@hded ipresfigte treatment systems

subcuyt aneous tissues, inproved blood flow, and
and p Rardeuisite pipanuaily-aetupted seduiced presrreeAtReRs system having capabilities

for p Saﬁfngg#g%@srgg pRROGE K #ribeld [N 1 ncreased

eve granulation tissue and faster healing

s. . Tvpi call uced pressure is applied to
s?ﬁ?‘f‘%ﬁb@eléteﬁld;%us pad or other mani fold device.
Th ous. pa ntains cells or, pores that, .ar
BB iR s End rab B g SpPR Tt Briv g, & reduged aressure in
prox@tﬂﬂy ehanaekisng aﬁérﬁ%tﬂ§aﬂcf‘é%el@fa?es ROt OFhdw Bssub 2B tissue site.
porous pad may be incorporated into a dressing

The Iaalszrhqagom dfdhis @bnmunmmnsxret manerbusg b engtparticular application of reduced

S 004] ~JTh d, by
presplsF B TRUOI B HEA Rk G0, TR eeBlni SRR EHErEGp Bl the medica
com&iite %“@gﬁuﬁ@fn’@%ﬂ@e Abutd@efabl Stddatéd/ Sre SUROGLABHL Dr “vacuum

descri bed herein. In one illustrative enbodi nent, a

thergpynptoides & numbetiofbeasiitednpluding unigraiomet epigheligbandzsubcutaneous
tlssJeE gﬁlgr&%ﬁ rb?(l ﬁ,%%d %1131{‘6%&&%&1%“ i Qﬁl 'apﬁll” ogi \@?%l Together

close onis nova i spose

thesé beneffity mulbmrmaieas%ﬂdleaem;brﬁergiomgrahhaﬁbﬁ tlsm aﬁ&fﬁlsl&ﬁ'dleahng times.
bet ween the closed end of the first barrel and t
Typisaldy.gpducad pressuse sappiipdytq tisseprenghya perewsdadios @ﬂwr mﬁtmfold device.

The pBfouRpEd OShthifls PRS- r pBfes Rk b babbid of lifsEutifE reduced pressure to the

tissue and channeling fluids that are drawn from the tissue. The porous pad may be

incorporated into a dressing having other components that facilitate treatment.



that allows an increase in a volune of the charging
chanber. A seal is disposed within the first barrel,
wa@eaassiegul at ed chanber is defined between thBCEHES1009/042598

and the piston. A regul ator passage provides fluid
conmuni cati on between the chargin chanber and the
regul at ed chanber. A sec | is operably
associated with the piston to nove the piston toward a
COGRRF S Ethe RASHIEh O PreddiRd by kistRRUERTR PRISUE SyistiiPareSolved by
bel ng manual'ly actuated by a user. A valve body is

the sygtema bhd matfwds bhthedllwsittative trabodigeantatdoscrived bergin. tlp one illustrative

sel ectivel | 1 ow or event fluid co ni cation .
embifirizge A oo BaT R RN DI P MR LAY &1 Darel having a
substan AL EY1indB O3 all shdalQbded en8 A itER ¥ movabl L didp&ed within the first

pressure treatnent apgar atus includes a piston chanber

barr¢} audl a gharginghembenig dafinedsbetiveandthe glosgsbensidfithe firsh bamel and the

.. piston chanber that.is _novabl . e . N
pisc, 4 B AT ol SRR ol 6} MR RS HAEPIERH i girection
that hlfowl &PisREseliatawediiné bLthp cBirgihgahambéie A bas adligded Within the

char gi ng chanber having a first vol une when the piston

first parrelnand-eregnidtrdechampenys defineshbeatiernthe sevb ard theipisien whargulator

pss L Sy G BHbEGHEH RSP HIR: e

chanb &r secandobariel thaspetablbasasciataé withsh®pistonwa ntbve ftkee piston toward a

ext ended position. A valve nenber allows fluid to e {)t

compyeEsed PRFIGOR FHER AFEAUCES PrESEUIgiPYRIDS & angalLy aptygied by a user. A
el e . ;

w208 BSPEALACSLLAEE, o0 B BHERLF phlal el RN S v

fluideoomemaie catipndietween. thd tlergieg ubaubgyaed therregulated chamber.

a further jncludes regul at ed chamher and a
P REL o bk m e o e e SN prgats theludes a
pistdrEidhdberhviadBI8 e dedid ahl @ é!ésg&{ Sispshed Ratbethe p éon chamber that is

regul ator menber is provi to regulate flui . _
moveblatpatwesn ah shtendiedopagitiontrad paogwaessisbpastion. t4 ehagping ghagber is

. ch r a t.he requl ated .ch er,. [.000 n
aispsid T8 tnefhe b Pl e Ee SPRE Fhare e AP ALy st votume
wheh 6 piSi6s iPinGheE &hh fgssed poEIesn hltbd seebad eSlumelvwhentthe piston is in the

ressure |l ess than an anbi ent ﬁressure and a requl ated

P I : .
extepdrgrpesitionh dihe drgvolime isdess epnghesecand volugs. yhbiasing@ember is
proxl%&g&' t§ @Eas Qﬁeeéigtl&l ?o\xér#a‘?hé é)&?l{deﬁ %Sﬁggﬁ.eél \%I\ngﬁg‘mﬁaaaﬁ‘low Rluid to exit

second pressure. condurt provides Tlui
the chargignticaibeo s the tpianmbhes toagid tht ecimpleasedgiosisiod anhdh erevents fluid

chargi ng chanber. A regul ator nenber is _ogperably ..
fronhgrggéqgatgg ghaieing chamberasdhe pistog vy éqvyard th gxtended position. The
. . N .
o TTEPH L APh Y UGG UL BTSN RRSE M o psae o
allowrfsid comemanidation Bdtwean the uéghlatahchamibensndthe chargingthaimber. A

ondui t, when the secon essure exceeds th esired
refa b S B 6 G B MHRSOm R AOR drougb i HHsgEe between

the Ghaf ERWISRENTRE 8RS tHeGedl1RBA BRMbesY St em i ncl udes a
mani fol d adapted to be positioned at a tissue site and

a 116l atlednothantrabodiment, arafluced pressure treatment apparatus includes a

charging chamber that stores a first pressure less than an ambient pressure and a regulated

chamber that stores a second pressure less than the ambient pressure. The first pressure is less
than the second pressure. A conduit provides fluid communication between the regulated
chamber and the charging chamber. A regulator member is operably associated with the
conduit to prevent fluid communication through the conduit when the second pressure is less

2



conmuni cation with the tissue site to deliver a
desired therapy pressure to the tissue site. A

W@ b@pasygl chanber is adapted to store a char gi PQI/US2009/042598
pressure that is |less than the desired therapy

thanGEERRL I § AR Ju desclTe e o Affew T EHAPgsghon through the
conduitaPiRE the Sec¥Rl EI%SQQQXX(jeédSOtBS H@sk?lle%ilt%? g@&%ﬁ%.w th the

passage to substantially reduce ommruni cati on
t h{@0gh tlhetild asctherembvdimentpr redseadepressutetreatmaeniispsterd includes a

manJpRAdE e T RO A 7 GG Lo R R P ERPOLGH e
comRABRAGEN WIE Thd (RBuP5iRSHWeRvir debRed Borab g?éis&rg R tissue site. A

exceeds the desired therapy pressure. 008] In yet
chargingtchamberrih adhiptaship stage ashdrgihgpiresswighatiinlgss e theglesired therapy

ressure treatment, to a tissue site includes. siqgring a
presRE" B hSoast BEVERS sy EHEongrehecat i et ot fd e
charbih@ cBabé! @5 sAVebddy 1§ @btiaBIyadsdcida with @@lpasiapd t6 hesshartially

to the tissue site. Wen a pressure within the )
reduge Jutdpoamatication thiengle B Pasdase when p pEpssure ity regulated chamber is

s W38 U554 1 08 BERARMER e P90 1 Lo SRR froves
the pabsapg whgn cieeprbsiuresindhd Reguiatdthambel exbesdo atie ddsedfHerapy pressure.
O her objects, features, and advagt Sges_ of the

i 1 198} atlp Vet ot prrbpdisnegf. pmeBbHPTapidHedReucs pressure treatment

o R SR B R A B L ST R o cesred

therdply@resbutel is deliveaddefsora apegidated thanber ite thedfsswe sited Wkeh a pressure

.. pressure treatnent system.accqrding to an illustratiy
wit 58 deitd e b aiog B BB OHR: (s Rfeasyre withn the
regult@dd dHandbef RILGRAD BY 8BASWIG RHIPoRARRICE 0] BetdBéd #B/charging chamber
reduced pressure to a dressing positioned at a tissue

and thetregulftedehigmbier G 2 depicts a cross-sectional front

[ t d [ f FI 1 k t.2-2: .1]0012].,. .
1 800081, |t oraRE, Mol oo tankieSOh B ibisfepreafidiments win
becdniceipaRit witR RefernbS toG€ Qfaings dnd Rfiled dbksetibBbn HRt follow.
enbodi nent, the reduced pressure treatnent apparatus

havi ng a chargi ng chanber, a regul ated chanber, and a
regul at or nenber, the regul ator nenber being shown in
an open position;- [0013] FIG 4 depicts a schematic of
the reduced pressure treatnent apparatus of FIG 3,
the regul at or nmenber being shown in a closed position;
[0014] FIG 5 illustrates a schematic of a

pi ston-driven device for use with the reduced pressure
treatment apparatus of FIG 3 to charge the charging
chanmber with a reduced

j*




pressure, the piston-driven device having a piston

shown in a conpressed position; [0015] FIG 6 depicts
wa2@ehsstat i ¢ of the piston-driven device of FlIET/BS209/642598

t he piston shown in an extended position; [0016] FIG

e R SES TN R
i | foab] atFige; ﬁﬁﬁ&gﬂegﬁ BErspd B0 (lewdiGa reau&ﬁﬁir&tsrﬁreatrécaﬁﬁ’éiﬁ system

Vi ew o! the reduced pressure treatnent apparatus of
accopdiqg tojan 1[ll@sneaive RmGodgnant, the tadaceskspressumxpratruie ssﬂelte having a

redug%c{)%{gem | V8 VI a@tc f otdtggyf&g?rg ed gegsslggéee%giéegghg posmoned ata
tissu@XRé:0ded rear per spective view of the reduced pressure
treat nent apgarat us of FIG 7; [0020] FIG 11
i | [} atfd6- 4 depiets a-csesstseeinanl Gonte/ion efihefdrespiag 08 BLIG ekitaken
atz_?ressure treatment apparatus of FIG 8 taken at 11-1
the reduced pressure treatnent apparatus shown in

an [6042pndea. Pilfistraesa s¢HRABUE of h Ceduted prepdued Sefiment apparatus
tgp-rear, perspective view of a piston of the reduced

accog#lag tqaneilluptaativesmbodimant.dhe sedaredqrresulrf trqagipetjappretus paving a

chargflng;égarhg% eér%‘upa%z& ?%@gf a'g{i’ %’r@%ﬁ?ﬁ%ﬂ ﬁﬂlgrgp%re WGk %Jllcﬁ%r member being

shovareinsgmanpieh pesitioew of a seal of the reduced pressure

FIG 7: [Q024] FIG 15
r T@SF o é@pggéﬁ%éﬁ? agticns, rﬂéep‘[@&“?eé]é’r?ﬁs\é‘iﬁ/ tretment appagptus of
FIG0§ thd Sgulhtbr rr[eg%ﬂaelﬁgghox%@upzﬁﬁbgetdé)o%tf‘oﬁ{)hr ear

perspective view of second barr e reduced
pr ¢8Hd} e RiGeillustinteap pehemamg off pﬁk@—dﬁ\ren[m&@]fOWS@\WIﬂVthe

recugee iEoro i Fongeganpiis 58 FIE G 8 Mot e disfefng ety with a reduced
presSur®he pRILERRh deVide hiwi F$Va 9Istdrmlomdu 6 RFmprasssdiition;
treat ment apparat us of 7, the reduced pressure

t r §001AEntFlgpp depicigs sshematic of the pisteprdsiysedeyiospf Flén;S with the

. G 1 sirates an enl arged cross-secti onal
plStJnS%%m?ﬁgxwg%ﬁﬁlcpé)a 1r?f"lessure treat nent apparatus of

FI @0168, RIGe7 iladuars apidepetthective 8B redRPAY Bredbre treatment
having a val ve body shown in a closed position; [0029]

apparatas aczordipgfocansillysirative gmbedimansss- sect i onal vi ew of
th Tﬂdﬁf u cﬁé g ﬁgﬁiéﬂ la&ront view of the reduced pressure treatment apparatus of

FIG. 7,

[0018] FIG. 9 illustrates an exploded side perspective view of the reduced pressure
treatment apparatus of FIG. 7;

[0019] FIG. 10 depicts an exploded rear perspective view of the reduced pressure
treatment apparatus of FIG. 7,

[0020] FIG. 11 illustrates a cross-sectional side view of the reduced pressure
treatment apparatus of FIG. 8 taken at 11-11, the reduced pressure treatment apparatus shown
in an extended position;

[0021] FIG. 12 depicts a top-rear perspective view of a piston of the reduced
pressure treatment apparatus of FIG. 7,

[0022] FIG. 13 illustrates a bottom-rear perspective view of the piston of FIG. 12;



treatment apparatus of FIG 19 with the val ve body

shown in an open position; [0030] FIG 2Q0A depicts an
we@pioansfad cr oss-sectional view, simlar to thaeCDiUSIhEA42598

20, of a reduced pressure treatnent apparat us

ordi n 0 n i.llustrative enbodlrrent 0031 |G 2
QZSL Hoeld L+ denigls & fRreteay Beropestiy oicy of éoPG llﬁff@ég‘eﬁd@ressure
treath{eﬁ%&ﬁ%fhttu gavus according to an illustrative

ment; [0032] FIG 22 depicts a cross-sectional
SI 002d] eFIGf 14 ﬁblstradwabottcpnmqusptmwatvmnbf thppeal af GEG. 14;

11928} oG- LSRR g Skt ERiRGR ikt gfthe reduced

pres§dr€'ﬁe£tﬁfen Iggﬁ%ﬁ‘s@(&f HGegsure treat msnt
ap ar at us. DETAI LED DESCRI PTI ON OF | LLUSTRATI VE

PMVENTS. [ DOBiratena béitorh-atar paispertivetviaw elithe second barrel of
FIGdﬁgC” ption of several illustrative enbodinments,
erence is made to the acconpanyi ng draw ngs that
f 010022] PHIG. PEaGHEts a @FShssEctivhhICdd Hew o® e Ritudsdrébure treatment
illTustration specific preferred enbodi nents in which
appatrﬁ@s PIRIER(i B reduiped prepyuae irpatmgnt apperiusshpwEin® Ge@pEeseed position;

f«ﬂgb?e‘ht}”té Hfustr esegﬁ ?rﬂgrlg% Lrots%)-se%ﬂg&g ﬁ/ dctvtl? ?Pfif‘lg ?é(ddcgc?gressure

art to pra nvention,
treaturede{i@hmd; dﬂraG 4)8 hm reﬂﬁmwr%ﬁte&rdmuerb appdratus heddn@adalve body
t hat | ogl cal, structural, nechanical, electrical, and
Sho"&‘h’é‘rﬁ‘tl%e PR8iigBs may be made without departing from
029} " IF1GO%0 3 &as a fsnl‘étk%d lcFhsE! @éc’ltﬁﬂadl vT&v%Eﬁtedre&Jtﬁka'ptessure
netessary t ena tthose sKki e art t
treatmeat:appamtuﬁmf Haboel wnthrthcsva:lesbmdytﬁdwhen en opert lmsmon

ond t cer |nfornat| n _knaqwn
E@'@OEK. | E‘eg&x Hepifts aglcp é;rqs&spgwnﬁ VIgWy gmt]@ato that of FIG. 20,

ofa Q&Fﬁ@éd Preésare ﬂr@atmEﬁt%?&rﬁﬁﬁ acéb%m%@o DEilfBH AV el dhifddiment;

[imting sense he scope of the illustrative
ent3ilhe 6. 2f dludeitene derspdcylvbylem aappered pdesstirzitrestment

5 uced, pr.ess as used herein
app%%ﬁ%?%ﬂ‘g"gé)f r(yuft{)aq P‘é’gélmeé‘ 'l ess than the anbi ent
Pr ¢eBa| € ARG, 22 Hégisye c?dsts@e&tmal dide VAW tlﬁal&*éﬂl%éﬁ%ﬁies%?te treatment

treatnment. In nost cases, this reduced pressure w |

app%@u:;@%&l(i Rarakenat 32A8sader i ¢ pressure at which the
gds()g;”gj e'lﬁgy?%ﬁflﬁ%%tgﬁ%% aHH g‘f‘ ve hrenberpgrlélgsuge - time for a

reduaaspes@t@@eamﬂemappsﬁug, at the tlssue site. Although
the ternms "vacuum and "negative pressure"” may be used
to describe the pressure applied to the tissue site,
the actual pressure reduction applied to the tissue
site may be significantly less than the pressure
reduction normally associated with a conpl ete vacuum
Reduced pressure may initially generate fluid flowin
the area of the tissue site. As the hydrostatic
pressure around the tissue site approaches the desired
reduced



pressure, the flow may subside, and the reduced
pressure i s then maintai ned. Unl ess ot herw se
w0 poastied, val ues of pressure stated herein aPEI/gsaege042598
pressures. Simlarly, references to increases in
redUﬁﬁ% ressure t icalligiefer to a decrease in
abso Fé%QFrS?ﬂfW TON QU HdaURTRATIVE EMBORINENTS
typically refer to an increase in absol ute pressure.
[ O@§i3l) The thefollbwirgSRii1ed deseripfion BE e iIRIsRatiwS Ghodifents,

a wound or defect l'ocated on or wi thin any tissue, o
refefened igainadg td the acoompanyingadtawings tan fortn sparehereck, podkia which is

tissue cle.tissue, neural tissue, der i Ssue
showgh 87y o FHiSlefion 8511 of et srbbiBinSi i RY ahe feion may be
practi€sid Ortiese &hbddifRABASdesdiedtift sHFficidnt 38i8il & &bl Mse skilled in the
further refer to areas of any tissue that are not

art to, prastiesathp invepberh dad itds undersieed that othenenzhadimenys sy be utilized and
i ich it . esi.red t.o,add or pro e.th .
thar e st Rl el SRR ot p @t af B TR ot e withou
deptigsfromehé ssifitier JcbpadbMBO invdBYo ETAISRN] Uérait BbE @IcBssary to enable
tissue areas to grow additional tissue that may be

thosg gilled indthe ardo pragtiegiha smbadimensisserihed tetedy dhe description may omit
cordi AR RATE (R QRS FRPUES, THE M IRy BAGHRTE o,
ther¢gfores aottto ba tgkah iie alimitingsenggiand thecsadpe aff the Hhwtrativecanindiments are

as I s other severe wounds that are not readily
deﬁ@ﬁ@%ﬁ%#Y e@pP@“kgéﬁWﬁﬁ wi t hout application of reduced
Pr §6034§ © THeQ¥fnS S ah egéf)ré@@ﬁi@d s hif@the i %éﬁ%l{yﬁ%féége‘tgna pressure less

vol unme” and produce s exudat e have genera
thanttheambidniusessgreaat wdisswdsite tba $3 bajsg subgeotaicto sfeamashti.c Bdmost cases,

this :Si\ﬁgs ! gss%%@ﬁe%%s&#%@%‘éﬁn%ﬁ%g Brg\ésglg%% vgﬁgllg ig%ﬂ)’gtient is located.
Altelia@REIYEME redé6MpMsdule HARIbE §ss A ol HARBRN P& sHR WBRiated with
[0038] Currently, the use of reducéd pressure

tissuerap thertispue Sits. Adthovginthedenmsd vacwingband “oegative presalred may be used to

opti,on for | ow.severit.y woun due.,to the npower ..
Bt et s PR 5 bR e &8 Bttt BRERRL Bt to he
tissue& el nfa§ B Rigni fidantly #dsP eAnMRIpreHurdRISDAHorRYRY 586¢i1AGd with a
treatnment, and the cost of treatnent. For exanple, the
complsippyasuymy Redueadmressureratiiiatiplly ceneratedlui¢ Bawin the area of the tissue

e ST I PR B

prestureaherflow hay aiveiRle) dndahe mdheddspresbu is thea nedintalned e Winless otherwise
. ..reduced pressure treatnent systens also inpairs the

indigaieg, valugs of Pressiiee siaed hereimane BaUES PaaselfFanimifEly prsfgepres to
ke B8 S0 Rl SR IRIGRR ol SERTD Sl oo
in redseedgiresausappicallyerefansd sh arcrdabain absoluespressuckat e or

otz hi id fromthe tissue site. Current reduce
pr @?& o HhedSFmAiIeSlaT andset RErein aefersyp Pagqqn@_or défect ocated on o
withP Ay 3RO 3 Eing bliot BiRfif2a 6, FRhEBNue, ARhsE BiS4e! Ruscle tissue,

el ectrical conponents or other powered ‘devices In
neurg} tiksne, dermgdpisyue, Mascular tissue, connective tissue, cartilage, tendons, or ligaments.
The term “tissue site” may further refer to areas of any tissue that are not necessarily wounded
or defective, but are instead areas in which it is desired to add or promote the growth of
additional tissue. For example, reduced pressure tissue treatment may be used in certain tissue
areas to grow additional tissue that may be harvested and transplanted to another tissue

location.



reduced pressure used in treatnent. [0039] Wiile

reduced pressure treatnent is usually provided in a
whompilssall or nonitored-care setting, a great nRODES2009/042598

situations exist where it may be advantageous to

r ovi duce ressure therapy to anpbul atory and _
@3(1@ at ?é’HF@d E}p Sélrf‘dféeaémemw&%t@nf a%?cﬂfteﬂl@ﬁalw%%tlﬁtigﬁdaghly
exueﬁtlﬁ Wb%ﬁ@ld @nt Bﬁ? rcgg)ﬂ{&eacﬁi’esér%mdrﬁ‘&&éfﬁea% vl as other severe

el ectrl ca - power ed reduced pressure punp that
woundgyihat ase nat qgadllsemscetpmbteetmahrrgesmmm epplication bf duc¢edgpressure.
Lo&-%?&?%ltgf%n&glldﬁ tha iﬁ% s?r)ga lg%%iv{a?lrgn%?f(g@pa%ceﬁes% eanaEter:] ﬁave generally been
treaté@Q4iag h&va%@éd’é&‘é@s‘i‘n%SElﬂﬁedde(ﬁ“rEddé@& gﬁi:séﬁfre fEstaRAR I rQ\Yen?ents in
patient receiving treatnment 0] Referring top
wound hepding, howeverueatbqptisised by umgtadscﬂd m’y&su?@rtremrﬁent even with

an illustrative enbodi nent includes a
Smaﬁlgrc?gldq%gg?véeg%u%n fessing 104 positioned at a tissue

si {6038P8 @rreatlpatht @8 of réfecetl PeLss R tRARRAN s ESERieRd a viable or
104 is fluidly connected to a reduced pressure source
affordableipptign Esreniseverity wonnds dusrid tha mau@wmyecrumd & sponitor and

cha.rf{gﬁ E’g&'&h %%?u%\%ntt? tﬁe&%g{i&%’% goqua‘%%et Enéeedé r?g %grséh%]%tl ogé'rseemg
treatieht atml teadst of tﬁhﬁnenl. Fohexatpil) aeccopieaty of cafdhitGeduetd pressure

S a nanu %ct uat ed punp such as the regul at ed
treatgiepE SRIeE DR BB LEY SLAPHEROVAD lith oseshesalized knowledge from

admhﬁ@?«lz bRtk Athent RordeSAF GRS, eq» %&ec‘ St nilllegu%ypressure
i nclude pressure regulation capabilitres but may

treatinent $yateims dlse icipairg tot mblhty affbatlgthel teatnens §iseedd @t the person to
re ressure b reduced pressure or vacuum punp

WhOF‘h‘gF %‘T@M i ﬁﬂw Phlieds | Enriexpmplepustent fequged ressaFgrggRent

syst&ﬁmqm&’@ﬂk usé Ba 56%‘3%@5&@‘[&%% foresikudite ggth@f"%gtpﬁ from the tissue
charged to the selected reduce pressure

site. sGarrand reduoed pt@s&tlhe eatiment systaink ate adsd thaﬂpnbmﬂspaﬂable after each

d| cal ities The r uced e
trea i nd B R oo Bkl ks PR RO RSN AR PRE L il the
redudéd predufechdd adrafimsaur € treatment unit (not shovvn)
whi ch may al so contain sensors, processing units,
al HI039] ndVhide rseycedrnsprskp, tredtmesth issussially provided dn adipsrplahyr

mond S T AT ISR 35 1Bl

providesredm:ed iptedsuk® Sherdpy toRMbRkEPIaBd othed PitFeRs AtsiGd\bt tBbse traditional
not shown) nmay be di sposed at or near the reduced

Settléﬁs dsepnveniionat kedugesl pressyee stgmniacladescur dlectiieadlyspavesred reduced

pressgxgﬂ@gr?ﬁ Bt %ﬁéﬁrgfa &fje;ﬁg{?os\ﬁe %aﬁ?l%ﬂlﬁlg(e: ;&gﬁlgﬁnﬁ% Qreatﬁjl% A need exists

for armmable rpsmm‘tﬂatom sihald irssizdand ie damﬂz qﬂtﬁﬁtguh@dahﬁiactu‘éted and

Erdelgred by the reduced pressure source 110. Delivery
reaCtb‘fat eSS Y-y A patiepiyeseiwing HgaEedt.pr essur e dr essi ng

030 ReftHRg girlg | 819%8?‘32)%@%&6@?%‘0&4 ﬂnﬁa%ﬁ{@nt%g&%hloo

g%/malntalmng nage o romthe tissue
accoglingto dnritingteaiva gmbbdintent inoludeoa reduced pressure dressing 104 positioned at

a tissue site 108 of a patient. The reduced pressure dressing 104 is fluidly connected to a
reduced pressure source 110 by a conduit 112. The conduit 112 may fluidly communicate
with the reduced pressure dressing 104 through a tubing adapter 116. In the embodiment
illustrated in FIG. 1, the reduced pressure source 110 is a manually-actuated pump such as the

regulated pressure pumps described herein. In another implementation, the reduced pressure
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tissues surrounding the tissue site, and creating
mcrostrain at the tissue site. [0042] The reduced
w@e@sassiel dressi ng 104 includes a distri buti onpeEniiood/a2598
120 adapted to be positioned at the tissue site 108,
and a seal |ayer 122 to seal the reduced pressure
sourg SLbmAY incépdepressing regibatiqnscapebilitiessbu owy initialy by chayged or re-

char%é%graas%fechédsreg%éhﬁ) Eelrﬁg tbg\é%dlfcgg sk bpbﬁéﬁu eﬂs@ﬂi 9! d driven by

MR ntarn reduce
an eleetrieandtot. him sﬂﬂmoth]:ﬂélmbdidlmhﬂt thegsdieed pteasurd bmlrco‘llkﬁ may be

xtedbeyonda rlme er of the tissue si .
charg?fbtoréﬁésﬁ {paicel piemmaitye wh Brssign REr YIS BR awfegle n

hoﬂﬁﬁxg&d%@ﬁrhgdﬁgpﬂ&ﬁﬁkpe cover to tissue adjacent the
tissue site. In one enbodi ment, the adhesive disposed

on [W\lkr The4edrwpd peessise dourne 11Gemapbe hinsed eathin ayesed in

conigoniott & frepdd PreRa B ot oo ¥Ry Sty glso contain
sensbﬁpﬁ@é@ssﬁ@fﬂnﬁt@ hlgtn fBRafeRY a{em’l&ﬁ dtabh§i8, JofEaiie d$spu@ unlts and
I'n anot her embodi nent, 'seal | ayer 122 may

userustei:fa¢eﬁ that &urther f@dﬁ@@ﬁhﬁaaﬁnh@m redced peessure nreamm] the tissue

tribution man ere
site g&é slgl 218 eﬁl)taple a %e&lg%r ) &w1t8% grbor]i tsl:% rrﬁtrﬂgy ? 1§%0seg gf‘ e the
redul;&B redduee sHusde 1 IUbideR iR iafsolikte p2dsirB geRatb@ by itld) dedlud@ pressure
fullﬁl in contact with the tissue site 108 being,

soureq bHE ebhayipnsqrangyeeniaunipate sdtlacragessiag Hyit id mopHers and ontrols

the r%gtgc%n%re%kﬁrg tﬂaQ$ delivre lﬁ/qge {;etdpj? dciﬁésts{nletklég}cg P 6@%&1%{8 of reduced

partlal y or e wound.
presslirs ta thle wé¢dueed pressure Hd:ssﬁﬁg) 1 tmaganSw yitesi (IBeancsdnag@ neeoVr tissue

i.ckness, dep ndi ng on riety of factors, su
growfgé’Yt%@tann& réﬁlaﬁ%ﬂ %@ﬁ%}rqnhmeéwgm 59> iserepsing ?rgloarﬂéw to
tlsSLéQ Lﬁlﬁlr&ftPé pﬁse RS URd %fetaﬁn%%m&gaﬁ? &e&ﬁga&s%e sirfe si ze

ape 0 |str|but| mani d 120 may
b e ¢‘M)5ll2b i Thededyced pressure tiressiog €04 incheles & dwtrdrutlpn mlamﬁold 120

adal}(%éf]attot %é)é)ia %g?eq étl %e)géls%gls{t?] EJQJ% ﬁn% hgel:a& ?aiyte]? ?ﬁjl al ﬁly the recfuced pressure
dresE'iﬁ@ i15Pbbupd he thésa@élfeqt@d A aodék ©4,3r 'a?a%e 8s %emaﬁedsmpﬁ)e

di stribution manif may be shaped as a
dlst@bmmn@nangﬁphi 120pidythe sf:al l;wen uonmguﬂamreémp@resgure g’myeath the cover
ive enbo

124 8 B i SERRE, TheFovah AT BRY Cxlspt BB ol pe it B st site and may

incl§teSdnddBedi RS or MR hgBRTHSHE Bovied 124 & decirRUBe SdvieP tolfiBue adjacent
when t he dlstrlbutlon mani fold 120 is in contact with

the surgiter Inge embadimest. the adhgsivadispessd enwavasriZamayele ysed in lieu of
the &bt lﬁg{r 1% OQ;E’%%P tﬁe ea ﬂﬁgf &8%43) 1?6 uslfg 619 Q&j&%@ibh \WiH thE dahesive
exanple, ol'd rsvan

s’trl n mani

of tirpenecll to impiove lsézﬁingd)f el goveet Tian ehd a6 siclogadn another
GranuFoarr(r} dressing avail able from Ki neti c Concept

embpﬂl@lenbfﬂ;@%?ﬁ layetolA2onayrescused in bews] aqhﬁSIt/%@sa%sérﬁpéom 124.
e G 0,80 Aok s R 98510 s i

to cqntam tHeutissté gites] 080 T\hedkstlﬁlbunod marfold t20mbbe partially or fully in
contact with the tissue site 108 being treated by the reduced pressure dressing 104. When the
tissue site 108 is a wound, the distribution manifold 120 may partially or fully fill the wound.
[0044] The distribution manifold 120 may be any size, shape, or thickness depending
on a variety of factors, such as the type of treatment being implemented or the nature and size

of the tissue site 108. For example, the size and shape of the distribution manifold 120 may be
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tissue site 108, while continuing to provide reduced

pressure to the tissue site 108 as a mani fold. The
WoOR@RilsRy7properties of the distribution manif oPdI/L209/042598

draM/fIU|d away fromthe tissue site 108 by capillary

r other cKi chanisns,. An e of a )
custigp {7 i a8 P ST PSRBT OLAPE BB ST B O il o parially

fill th@ﬁé@ué 4168 Nithedeh twlaxkﬁi%ﬁa&( ﬁl)anﬁasl@%%bﬁﬂus%@dhﬁﬁ@ 3hasa
fromKinetic Concepts, Inc. San Antoni o, Texas.

squage bhape el dxspl’nUItlpn nfapifisl Wyna)nbﬂ thdped dsos@ralm dwalf polygon, an

. |y th er . oans that may exhibit hydrophilic
‘“e@ﬁ Ce Pt AP ggersﬁﬁfl’eude hydr ophobi ¢ foans that have

801)451 egh ®fe AlustRRdiSsnBinERYihd ishysliRRmdrifeld ¥20 is a foam
;1‘?791 The distribution manifold 120 may further
mat%raé disyibaitns|reduceh pressure b the Sisve sise 188 when fheedisteibution manifold
120 Eﬁﬂ%ﬁ&a%‘?ﬁ 8P£e%r h«%&&?&éﬂ%"l 0§ ‘[%F G Hl%terﬁijgll%? e g gither

sure dress or ‘exanpl’ e, any of
hydmphcﬁlﬁc eshﬁfromhlac dInSdIfel d@ntlhmnngramrﬁplle cthd A3 tritaivion avmifald 120 is an

uneven, coarse, g@ profile that causes
BsSUg

operpelh xtichlptespalietate b a5 GeanuF oam s degssiae sylaRleom Kinetic
conggﬂysﬁ({i(g%%ggﬁ% id.5reaRp! i ed through the distribution

ée m crostrai ns and stresses have
beéﬂﬂétﬁh ovn thaaexanx;)ﬂeemselllnlemetdlsiﬁhlﬁ1o@rmmfold 1 DD Shaderfrom a

nbodi di st ifold 120 ;b
nydi3RRLE PR b iR SbHa e heons kh kg aiey fiom the
t1ssdé%i’t€ 108, Jélﬁler QBNGHg td ?k'%\ri%le Fi’é’édc@éi‘ bre§sd?é’$’th£ 9‘5&1‘8‘%@908‘ afa

t he reduced pressu dressing
mantfpb?r ddwrwiaking propteetics aif mmyrlbmmmlfw ﬂh@ dtaw fluid away from the

. lim fon, . ner i bledof ol.ylactic acid (PLA -

tissugcf 368 b5 PoniBrd Aokt ehoscf R fae<ETher hb SFEHG chayd rophili

foar@isSdedlfr‘\iihyldﬂchoI la@élﬁ céll ﬂ?ahfiédcﬁ Bs WOA XC W IRRIFhAS dressing available
ol yf umar at es, and capral actones. The distribution

fronhﬁmeﬂe Conaents, degy of Gan Aatonite TesasaDtherdwardnbillic foams may include
f
s SRS e QR GRS WIESY TP 3 feriics ntue

hydiophsbit foaasl thatdiaOebéen theatedaiticohtdd tSpravile hstipaRicRy.
structure used to, enhance or pronote thegrowth of

cel987h, Thsdimttibuipngnanifold {20 may Sthes pgpmote granulation at the tissue
site 2(28' ngzﬁ%lgé F@ﬂt?é supe i \Ayﬁhe%lttfnl%ﬁgfif tHfe rgﬁ\ﬁ:ted Fé§¥+rg %f‘eg?ing 104. For

rative e

exarsplaf efnglod aﬂaifdiel @k&cesﬁlthﬂj@swlbhﬁmmmmmlﬁtﬂﬂﬂﬂamy have an uneven,
colla a% Al PGA, cora édroxy apatites, carbqnates,
coargg, Opj g@%@f@ leythatcauagsimiceasiaing pad strasersaf thedisays sifegl 08 yvhen

redua:ﬁess%rcaﬁ qBéheéﬂhfnﬁ%H GRAREBISM ﬁaﬁfﬁg@tl 6 N rhéRRATAsHins and

or red sure punp, or reduced pressure
stresscﬁhave beersslm&tmemamQrmb hywitiskuesgrowtted and i ncl udes a

ch iung chanbe 54 flu connect, a ssage
5048 15 AE PRboeat, i lrib RO mANDUR 110 iobe cofSiructed from

bloré%%éﬂbfét RhteARTRRR dd Bét have WBE ?é?ﬁdﬁlea?ﬁ)ﬁph ﬁ&t?éiﬁt"é"bbﬂy fd’ﬂ%‘)wmg use of

passage 156 to selectively allow or- prevent fluid
the redwned pressure dresbiag i@én Suitable bigregorbgble maattrials m@& irzoheflet véthout
hml{aﬁgrll“aaﬁo%gmgrrllc end of polylactic acid (PLA) and polyglycolic acid (PGA). The
polymeric blend may also include without limitation polycarbonates, polyfumarates, and
capralactones. The distribution manifold 120 may further serve as a scaffold for new cell-

growth, or a scaffold material may be used in conjunction with the distribution manifold 120

to promote cell-growth. A scaffold is a substance or structure used to enhance or promote the
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158. In the enbodinent illustrated in FIGS. 3 and 4,
the reqgul ator nenber 162 includes a piston 164 that is
waele@posad wi t hin the regul at ed chanber 158. ThRCT/US2009/042598
regul ator menber 162 further includes a regul ator
spring. 166 to pias the piston 164 toward an ope
OB e lbrprAermationeat tistea e a#ﬁ@f@%ﬂﬂ??{lﬁ%@ﬁwgﬁs Structure that
ol [ 1 ' oW etk Anclude
P O O o
calcium phdSphat}, collagenp PEAGRGA 6dorplriodentysipatitesitcarboastes, or processed
supstanti.ally reduces fluid conmmunication through the
allogralimaterialss “ [ 0050] As previously noted, the charging
chap®e) Ideirimglth PGS Y3 SRINMIAGEERA Brebfife tre@uleat fparatus 150, or
chanber 158 by passage 156. The chargi ng chanber 154
reduced pressireifempyoriredused presire soures, ivirhempiagllyllustiated aad dncludes a

ressure to the charging, cha 154, - | al
cha g}go‘a&amgﬁre%é@?ﬂfyncgng%cé%iotgr a n%gﬁ%lé%bgpégggﬁ%gcﬁg r@élﬂftgd chamber
15822SRehidtop themben 162 B dpefibtytissy@ated ithtthepassipei 166 td selectively allow
charge the charging chanber 154 with the reduced
or ppyventsiliid compuinicatipr betyyeeh thetshargingchambgp] 34 ang; the gegplsted chamber
r ive .t r. ' P
5, SRy SEERAT PO HOTR EReaMltes 16 s
pistéh €64 thatia|disposedlt wigtiin naregulafe@@bathberHS8r dha regudador member 162
chamber 158 i s fluidly conpected bﬁ g condait 172 to.a
furthgrdadpdeg arggulatopspyme W08 diavah PistoR d 64 fovysH A0 PPSN BOFIoD as
illuéffatedtih WG.:L%.A’IHW OE@n }Zd Wi dr helfRst60 MW htiowsl#uid B8mmunication through
ressing 104. eh reduced pressure treatnent is
the pashgecib6t dn blotoseld positiom(shdwin anklGa 4),iths pistosi 6é préventswr at least

desired to deliver a reduced pressure to essing 174
subgtpnfially & e‘ii’&S% uid goqmyricatiog ggf’ﬁ%‘lﬁ‘? PaTsaRs | %i essure. To
fap C[@?ﬂu' SRhs Bf@v%usiyr}ﬁ)_t&f,‘ lﬂ’fe%h t i\ @HaRer 154isThadl¢eoRnected to the
irst press

re that is | ess an an anbient pressure.
regilated ckaynbextl68 by ipastage 136 8Tkt chaegingichasthen d 54 mes duglude an inlet 170

for iRuutia A dP R ar R M e SR iR ER i of & pldhfbelow, e

chalbgiRg\chalfbed ESPRG Fbg%@ﬁéb@ Abovife with bipgsteregtivat ercbther device to
chanber 158. [0052] Wen the second pressure iis |ess

chargeche ehargine shambert134 vrthsthe sedueerbprapsyre r Eesqhagging,chamber 154 is
ount.eracting force ' J

e SYRATE SR LB R B R B o

altebiiveliythaiis péwered b cleotithesratlidrmgeanqar ce on the pi ston

is a result of apressure differential across o RQS'$§
i clbOSHy Therosnlaiashehamber 159 ig Thrdly porseied Py cohdyip L7 o a
dre%lrirfggm. ]IE Bne E&%ofﬁyéhg rﬁ%ehéeynrﬂgg Y& @dt@sshﬁ% RSRBE bé Similar to conduit

sure) surroundi uced pressure treat ner]t
1122gpdatressing 1080 Véledrsreducet] ipgespirs tieatrdshid is applied ®abedressinglé74 and a

. 178 of the _ pistqn, 164, the second essur jthin the
RO TN (D I T
desiEd ﬁﬁpalpgg)?%fffee "I'osacl:@rﬁ?ﬁ%nﬁﬁ thB ehATRoRRhmBELCE I Gres A Higst pressure

counte ing force acts on the first side 176 of the
thapis d¢ss thahGuh aagaemipressire. Fhasiguiptddrhamber 1 $hsores g gpepnd pressure that

is a?s%rllesrRhalnGtgé al\Tll\%?erlllt {)rré(s?su?g C"Plrrx]edﬁg{ grsegslﬁgeestored in the charging chamber 154 is

less than the second pressure stored in the regulated chamber 158.
[0052] When the second pressure is less than or equal to the desired therapy
pressure, a counteracting force on the piston is able to overcome a biasing force exerted by the

regulator spring 166 on the piston 164. The counteracting force on the piston is a result of a
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in the regul ated chanber 158 is |less than or equal to

the desired therapy pressure, the piston 164 noves to
wW@eeongstai ns in the closed position. [0053] [ fPEHES2009/042598

second pressure in the regul ated chanber 158 rises

i, h [ h
e S b P S 8 2B LSS B o e pson
164 thé BinBichf 1ot BELEM R RBAUHICHIESBR) TRAurdBRARE HifbedPtessure

the piston 164 is biased back to the openm position
treatnieat appgrates BY0 apy omidre pB6on 164. tOrea sgvend pidsil 78 ofithefpistord164, the

communi cat.j,on.i s all.oywed het n .t he.char.gi ng. chamber
s A S0 o i 5 Bk DR 85 B BESLona
preshUire $sSldésthaiithe Ren iR pekisfife GhabhiBierdathgi forck @88 ohRROfifsh§ide 176 of
second pressure in the regul ated chanber 158, the

the pjsten At peainy thecbipging fosce efghe eegulatarisaring 66 5% hgn dessecond pressure
: | ' . t4h i s. d, .
ok B 158 N PLGTOH S F PR e ion

164 psed toaind réf@ipd n the cted posdgst. nent, the first pressure
stored in_the chargi ng chanber 154 is about -150 mm

Hg [0033l tIhthe seeqndguessierin the regdated chamberd38 ises abpe fig. exceeds)
: I I . [ - gr
the iced ARy oL G R A Epi1cle e ol O (el e
redut8Ppressurd @meatmentcdppagiusd S0nhapastonl 4. is blasepback am thtrdper position
device 180.in es a piston 184 disposed within th
by theTERYRIg S pde o iPQS‘ﬁ‘Pg»t%‘Hgf mugicaliph s alloyed between the
| K .
b e Il R Rl er D S €y B el hHE charging
chambestl&fh isless than i8Secmdgiréssurelin dwi mgulatediobamba 168cthalséopnd
assocj,ated within . th i,ston 184 to.bi.as the pistaon
pres§i O et b §o€inS Podtife bPurga Bersa woRisht S ronshed. a
whidH 38l tRE pRIVANIEATagdiBdnoved € e TIRBd p&ttids moved to the
conpressed position. A seal 190 or other val ve nenber
al Irlr&ﬁél f Itnioge ainbpdiment éhechinat priessyrectionst én the@hargimneschiamber 154 is

h hargin angber .182 as a vol.u f e argi ng
abolt EsERR HeDhgilelRHed Wiiord e i bl ct 2 BecHE 80,
t h¢00S3§ radeiclg ROFIGS. Fandtd)@ pitéi-afivéndevitg 1888s provided for
attenpts to return the piston 184 to the extended

chargingia shargingahanher |81 simulapfo ehaeciogehagites 1 3 aFhepistpgalriven device
30 REVEES 1 A58 RGP L8 SRR 10

capablesefl reciptocalam pvessit betwdem p compressedtpositioh #segiflQ. S)aidrextended
182, Aftar the piston 184 has noved conpletely to the .
posifion eserdd OpBki 4 ipsion soaiweJi88 0p athephiaging msanhep petperabhy gssociated

N | char gi n
ik B PRS0 L SiOR kgl o
pi $0056] drTosdnrgtathe ckargidg@ chmybdre 88pthe piston B4 iy ateved Iy the
user .conpressin e piston 184. Alternatively, the )
compfesyedPos 2%&,%8@‘&%@;9&%%&%9 magimber allovs By wilkin the charging
chmﬂ%éi”l@? kb Exit e cﬁagﬁggéﬂaﬁlbeﬁms%olﬁﬁé ofihe cﬁ{argi@echamber 182

chargi ng chanbers scribed herein, 1t shou
decreases. After moving the piston 184 to the compressed position, the piston spring 188

attempts to return the piston 184 to the extended position. As the volume of the charging
chamber 182 increases, the seal 190 prevents fluid from entering the charging chamber 182
past the seal 190, which results in a pressure drop within the charging chamber 182. After the
piston 184 has moved completely to the extended position, the piston 184 may be moved again

to the compressed position to recharge the charging chamber 182 with a reduced pressure.
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be noted that reduced pressure may be supplied to the
char gi ng chanber by manual or electrically powered
wore@nd3s1fo058] Referring to FIGS. 7 and 8, a rednusm9/042598
pressure treatnent apparatus, or reduced pressure
to an illustrativye enbodinment is

Yo 2 11 accordin
eyt ﬂ;lheaa‘fta%ﬂélaefgﬁ%% Ty Be pnuly-astuatigbyya user
compRis§iBE th%]&stléﬁ“i‘&ﬁ ﬁﬁ&fﬁ%elﬁﬁhé ﬁ%ﬁgﬂ@@ 'iﬁa§/| bezalchate-ﬁgﬁl aSI)Belectrical,

irst barrel 215 includes a passage 223 (see F
hydiasli¢, 9y paewhasisetuatat. Endalhof thp eharging.chainbery dewaidped B@Bin, it should

defined b bst ant i, al | i ndr,i cal [ 1.
be oY (B8 cEHETBE s Riaf U & b Tpmicsetiher Bhmpayal or
clec@ikQlly powergld nidags.open end of the first barrel 215, and
the second barrel 219 is npvabl e between an extended

pod0838hn Raferringdo s skand $Hegeducod preghire treatiment apparatus, or

r{@l i rated as, havi
red B pREPLSPEY 20 Reffne b Wl T REE A0S smappaly-actuated
pumpdiavidigs fast)beloder iBuie] 01 gid SErpRd, loh ainePBArdd1 239. The first barrel 215
inchgggratl on of the_device. [0059] In the extended

e pPREAge Thb(spelilfé Sl hpyiag aglased eut andd an openjegd. The passage 223
mayﬁig e ?géfgﬁyda @ﬁl%taﬁiﬁg?% %Lndﬁ%&lh\%ﬁi. yTlgegga's%ag% tZIQ% rs]l?éﬁﬁglg%ecaeives the

pr essure. € conpresse
second haael® 19rthoagh ¢hesupen end af thi firs barrel 3, ad thbac@ad bageld19 is
the reduced pressure, source 2 11 is capabl e of
moy Elﬁb\?meﬁgnggweaﬁﬁ INANd 3ro@MPAFT Sl RISEIONy oV hilehe firgt and second

barr%E g?é' if8 a8 ishﬁvﬁig%ﬁﬂﬁa hﬁg& Sglgcﬂrﬁzapﬁﬁg%s? t&%gl%eﬁg)rf iR barrels could

d communi cati on w t Ivery tubé or o

be agy adhat shapehat pernsits dperatiomdf the devicelel i very tube 135,

or S8 ¢ o g el PO e e S sopie 21 Ssdeeharged and
doesShdt QetivleBPENiveef ﬁﬁ)?i f clcedfeRsure: in the &H@rés@?ﬂ*ﬁ&ﬁion, the

pressure source 2 11 further includes a barrel Ting )
redugedypregsups spuane 223 1is primgd ar shaaged236d thghedused preissure seprgedi 1 is

[ tioned at the open end th irst .harrel, 215
cappfo GBI, 1BhooideRRE (TAuBLPOD T3 torhbyid] o e SFippd bare
219 daPiseldapied airdtiid asBfRubRRSoPR{ME ABli¥de titelof btlea téRluit2 Which may
and the second barrel 219 at the open end of the first

be similar & delivsry the k33 1sach biatreducedimsessweaenerated dy he redpeed pressure
Som@§§ﬁnﬁggg$\ﬁd{ﬂ&§eﬁ%%ttﬁgﬁgsﬁé sf?@d seal 235 are slidingly

receive e passage 223 of the first barrel

215006Bpt Reféreinpits FOGES. 26811, alidretiiie dpeesurd 3burde €11 further includes a
bmﬁgositigned,in the passage 223 between the secon

. . second
dMeei?” 22 Biston? 3 hanidea 58k e nthedtariehing 2#%is nositioaed atthe open end
I . .
or 1836 SR8 PA.AE L 0Eth Britaty. dieinaan o s
larges gapsibetveeah ltlye fixst baral 213 and the sé¢ansdtbatral 216 at ZicSopenehd d€ the first

e O B P e A T s 23S a1 1 st 25
are slidingly received within the passage 223 of the first barrel 215. Both the piston 231 and
the seal 235 are positioned in the passage 223 between the second barrel 219 and the closed
end of the first barrel 215, the seal 235 being positioned between the second barrel 219 and the
piston 231.

[0061] Referring more specifically to FIG. 11, the first barrel 215 includes a
protrusion 239 extending from the closed end of the first barrel 215 into the passage 223. A

piston spring 243 or other biasing member is positioned within the passage 223 and is received
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pi ston spring 243 or other biasing nenber is

positioned within the passage 223 and i s receivedat
woe@astd7of the piston spring 243 by the protrRSI/U82009/042598

239. The protrusion 239 reduces | ateral novenent of

RGP e ——
mov?ﬁféhﬂ?ftthé PRioR sﬁhﬁ% 22§'Jv1th1-5htﬁe PASSARIDBPIANEppesite BidSaEe piston

he piston 231 e seal 235, and the second barre
sprigg 943 isweaeile healemtbmnewnﬂéén fTihe nistrOPeing 2/ bisses the piston 231, the

58 8 SRR By 0 12,

wal[h0625 1] Ré feefhgligaiano CUGSTo-i 1,00k 21268 FIYS. a0Ruld Us, tA6biston 231
I's defined between the outer wal | 247 and the i_nner

inclyggsian pgter wal @44 apd an et yfanZSI irined bysappsen 400y 393 5 Ag annulus 255
s oSS B RSB 0 MLEE BT 91 A0 a6yl supons

259 pfopustinad Betivcon de dwteglv(z‘hlltMﬁahdttliEmpemﬁm%lh thy etnulise255. The
presence_ of the annulus 255 as wel |l as_the sizes and

radlglpsaep%s 2P nradde additenal gigkliite thesystap £AT.vet e PassRga Ry the
ann 5?2553%@29% ls%é oY s ﬁﬁ&ﬁg'&?ﬂﬁ'rﬁ 1gfké1%§3n@§593\9ﬂﬁﬁrtﬁéjamulus 255

0 a sing Isto I nc o annul us
redudesihe eveighit tof ﬂteqni;tdn b2l apqanmantd tbraadmgie -whalpigtors thahincludes no

n woul d be itable for the re ed pre
ann g, HEWARRE FBSAS e RBIRFED (BB RS Ao O Shitble for the
redt?c@@gfe%sdiié §(ﬂ9§@8’es@ﬁb&ﬂfercﬁh3t on 231, and in one

di ment, one of the guides 263 is disposed on each
r adPea3js u@gndurah@w guidles A6 isrdispesed on the pistane? i, pnd in one

e S BG83 505 b R P 90 st

moréiBtafl et tROSuiflel 1d38%rveab WRgh the PRAH 23 1 REative $6 tie sead D35 and the
to the second barrel 219 by neans of a friction fit.

secqnddmak] 2ife ﬂ@mﬁs%i fonther esve fnescnisdbe BistonZ3d to sgecond barrel

67 that ds.. d by the inner wall 251 and an i nner
219f2t1y Masfflg ong"eerrbom ment, the inner floor 271 may

be [00@Ht | Ehepisoh 23U ifbrither il \lds a8 irinet bowr 267atlat i dSfiad by the inner
11, but the inner _floor 271 may instea

walkﬁigar@an igpesflognd7 br Insuisspthedinagntyth ﬁmﬁ%\ﬁowﬁ?é s two-tiered or
muly! ot e%d X g}u ?cﬁ S Hest 'b‘ﬁ?ﬁ% i I?]f%ﬁ@’fl fal Hsfead bgzﬁiglestlered
enea I"'oor

the i nner 1 to recelve an
andﬂfr summany phnap rThednizet Jlops 281 MhGBe pasitioned suidh) thafa recess 273 is
passage 275 passt the inner fl oor

egul at th
defiped bencathfhe et Haer 390 s ansadet Hhsraiion pPriies 45 FIGS. 11
h
and?lgz\.’{i é?r@ uliYer asgég%o%ﬁ%lrs%ggﬁ %ﬁﬁ@%egﬁéo@‘ﬂ A Dabe seaé 279 may be

regul at or passage 27
positipedm the Iirmer banel 367cmat thelre@datbypasedge G175 vuctethgbileidwammunication

g AR TEEPIET RISHES TR apih s ep Rk coRgpHed iGRBIRE fpdeement of

the 3§3e kéat DPS Wit'h%%@ve‘ Bbd %Q&es@fiﬂé& HSnere defl WitifreRirédceno FIG. 15).
1, and a channel connect ed bet ween

t he[O%SII 288c1h28B lsmesmnm lnbmmmbm 257108 therpisipe 23 bemd a channel
287 is fluidly connected between the well 283 and the inner bowl 267. The channel 287

allows fluid communication between the well 283 and the inner bowl 267.
[0066] Referring still to FIGS. 9-11, but also to FIGS. 14 and 15, the seal 235
includes a central portion 291 that is circumscribed by a skirt portion 295. A plurality of

guidance apertures 299 are disposed in the central portion 291 to receive the guides 263 of the
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allows fluid communi cati on between the well 283 and

the inner bowl 267. [0066] Referring still to FIGS.
wO®20¥13930t al so to FIGS. 14 and 15, the seal 2BGI/US2009/042598

i ncludes a central portion 291 that is circunscribed

BTN T = ——
301 ﬁsos fnﬁglgj' g&é&é@ﬁ i¥ Hied:%ﬁtrﬁ%rtﬁfn ddh eﬂicﬁ'h%e %ﬁljeobﬂﬁ%t tthe

uc ressure source 2 11 is assenb
comunmnanon apdrtune a(pbrstradlellss@hwdsamqml @stlaycedﬁr@p @wetter af the seal as

the QTR AL FOHap A P BTASAOn ABETSS £ BHLA ihgpication

throBgtSihaRefrdl @fﬂcﬁh Zml'Hf R Rh1 1I3and8Ath @S v¢e|116289ldf diasiston 231 upon
apertures The communi cation aperture 301 pernits

assemblcr d cormunl catl on through the central portion 291 of

LpS0E R porlh o REnERe 235 ExBhat BB SRR outward

fron® ﬂﬁlceﬁ’t&ﬁ poMicIe . A illbidtyatédig Fiadi B,Ithe/radiaul\;\arwwirdmdtlldmg skirt
central portion 291. As illustrated in FIG 11, th

portiaaci93iengagss enamnsr sytasadOn @ gieifiet hasel 2 bntopsgm N@gigrégﬂonal fluid
com? d&ﬂgﬁ ast Eﬁﬁas%g P05 1Rl Siolds! i sRH a]g(?{l?xﬁé% BPﬁhQ g%agbgﬁ allows

rectiona Gi°d comyunicat I on e sea
ﬂuld ta) ﬂxtvh plist e shtirt poition 2RH mthen diet flvid ﬂBQﬁs dfre¢tbe fromathe 2id6 of the seal
ws fluid tg flow past the skirt portiop. 295
235 gRavie e S AAT IS drpB ey bRRosEs tde 8F tERgIag| The skir

portfor2BMmILER shﬂftaﬂa@&g;gea%ﬁé fludd SbwRE FRDIpBYRY &récﬂsn  While the

opposite side o 235. The skirt portion 5,
skirhpotiore of the we effactively gontrobsvitnd somnuniafidropast thetSlm‘t portlon 295,a
opposite direction. Wiile the skir orti
valvgaBgiter fuch o< Eir<Rmer ek valvg O BibeEREET R msledf bp poed to
perfokh s RRclibLN 295, a valve nember such as, for
exanpl e, a check valve or other valve coul d i nst ead be

usd40068) pas flnstratedinsmprerdetaibin FIGS05B3ndALS, jal vialvsthody 883 is

posBefEhEEG B prBichadonine B33 5n A B 'dh VEKEBEsTSEuhy vves.

shapds tah@ Hidbs May Be ubAdtiRS/aBle HFBHB03 1A De cBhEFiRPed ndthsanZa@sX 309 that
may be used, the val ve body 303 nmay be cone-shape

is adgptad tasealively a@age thgwvalve sedt2gP of therpisamP? hgWhilg rﬁlgf‘aﬂgaéve body 303
g L PR 20, R Ty

a sepiratescdalponReh frdni the\sah\23 5 ikl ¥s BOBidedyo agage thetvialrel spattDg9.
a se&arate conmponent fromthe seal 235 t

P .
or A0 e gmgaiment. hoi (18 seal 05 270 thqw@%d&o%wéoaﬁge made from
an e?m%rgqﬂétengo%lch Q%uﬁqﬂélugé&nm litnhthl\S c 1 ufagg 3ilicone.

an elastoneric materi a
While chanyediffefehombtetialginiagtieaneditonmalstradt, fgrm,dlﬂ (zthdrwmmeeate the seal

SR T S TN L I ——
pro%;cgh tick® If%’éj%( gw E2O9'5|‘°Wnl.g{r %1% Zﬁr{eﬁ gurgaggt?’l()ﬁ SM feivalve body 303 with the
valve seat 279.

[0070] Referring more specifically to FIG. 11, a regulator spring 307 is provided to
bias the valve body 303 away from the piston 231 and the valve seat 279. One end of the
regulator spring 307 may be positioned concentrically around the valve seat 279 within the
inner bowl 267 of the piston 231, while another end of the regulator spring 307 may be

positioned around the valve body 303. The biasing force provided by the regulator spring 307
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properties of the skirt portion 295 with the inner
surface 305 and the valve body 303 with the val ve seat

WQ@Z®9/1300i70] Referring nore specifically to FIET/UI2008042598
regul ator spring 307 is provided to bias the valve

bod 0 fromthe pistqn 231 and the val ve seat
urges %iyvaéff‘gbﬁx%éfwwm PGP BEVHOT By Whigh Sgirl Goymypication is permitted
throﬁél?ih% 'r%ﬂﬁo%%g@b% Cal be Ahyidedtn@nUping %Rﬁﬁr%gOilZl%ses the valve

he inner bowl 267 of the piston
bOinB\Qﬁ h)@\raréﬂm open positiors golyatho penr.tpul poioB Q91 whthelseal 235 moves upward

oo e SR GEIMA RS HEL 55, 5 M AR s s ot

spmvgﬂkmnbp fove & dnbiveéed] 205 @mm e %E&ﬂ ﬁcﬁltﬁ(ﬁm WNi16dratddih F1G. 20A.
communi cation i s permtted hr ou reuator

pad@dé Referring agpia te FHo%l Srbhtbut @Lﬁ@to FI6ES. ééranﬁyabfr second barrel

219 S SRR 1T A B ABRBRRB5} 8 s v

portiopvean dneludestad oufee sﬁélE%] Phavirdgyanpeitii® 398 aispoSeeneat & open end of
I n anot her enbodi nent, the biasi ng force of the

the @rﬁe 11:1%111307?’%3 Ho v flopr3 s ittegralbn formsd withiogherise connected to
e GEETINERS19 Lo B8 b G 8588d By £ P e .

passagal337may becanmiin dldpaserdgh rt}lilalﬁl)odr Beudesosa3sl fsshteﬁml&&ll Wwigh or
ortio and, a secon Qusi ng portion 315. e L
connecied;to Léﬁw&“ﬁ@stnoawnsﬂ i 1hebg 3dﬁcle&3%setl1w %@qt poy £37, which is
i [
phyﬁé’a\ﬂyrbﬁgﬁéh ARE el éa%rtgh%%ﬁ 18 gﬂﬁq c%ﬁ?{rg gﬁribegtg ?}Q ifgﬂﬂy @bnnected to the

first housing portion
0ut1¢tmoetg?r’25 | My oﬁe)cmb«ztilmenh therboss B2Y isiagdnety dcmed: Huidtfatibg that permits

the %%%ﬁé%‘gg%} o, flu W%%H%gqp? %evgthtagggé g HSI ng B\P t?nn the I2’1rst
hougifgtpéréibh 81 i TROSGHILD 3 RSy eQHigid 33nduﬁ tAASS fordrdiffom the same or
integrated with or connected to the first housing

simijpgmatesipl & that ofthe otesshel36r inwok aliervativreemhadimentpidie conduit 335
7 Lch is physically aligned with the aperture 323
mayzb% zflxvgg?/v a delivery tube to be fluidly connected to

t h@(mm] I qlefa@mg 12odé s?dc[ﬁd&[lsi Gy q|7 Ftu,ralltfﬂ of g&xaﬁno%?a%ertures 337
|san|net¥l ree fluid fitting ermts the

are ¢gpased inghe floop32 7 ¢f the ﬁrsahgusmgﬂmwltétle ‘th:mtl@ rediegd ipressure
soutlo?1 PESG LRGN AR It 7IRUT e Bl 963 Srddpion 231

to edsumenthatthe seond biirrdi210 lrahaif@blégned lwithotht bitonad3 1t e fridsioarfit

shell, or in_one alternative enbodi nent, the_ conduit
betwegn thegpidss 26p and gridanqeqperyrerds Lassishi seewiang the relative positions of

the RBR LS G gmé §E&nﬁlb%eﬂil' moﬂfcﬁtke' r;e%fdlgf @gﬁ;ﬂ??l%afe\e/er, that the

apertures are spose
pistdn 2351tankiahrs$emgn¢)bz{rt'el a@m9 tal be stheed bn elterrextmeeﬂeams £e3sdofrenunication
2 .11 t he e apertures 3

337 .
aperfuse, 7% is AiERG el e Beoa e aﬁpm seyymygicgliry Weh the conduit

335 tetgH e nesepd barrel 219 remmins aligned with the
piston 231. Afriction fit between the guides 263 and

guile¥dt e Tsetanddwusidg pagmins}t! Sinmysiecludé agendenprid9antegelly or
othepm’ssé Ecl)n%re]:gtegfto a guide 343. Together, the end cap 339 and guide 343 slidingly
engage the outer shell 319 of the first housing portion 311 to create a substantially closed
second barrel 219 (with the exception of various apertures and passages). While the second

barrel 219 may be constructed from fewer components, the existence of the first housing

portion 311 and the second housing portion 315 allows easier access within the second barrel
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the piston 231 and the second barrel 219. It should be
readi |y apparent, however, that the piston 231 and the

waewonssibarrel 219 may be secured by alternati RET/DBANS042598
A conmuni cation aperture 338 is al so di sposed |n t he

floor 327 to allowflwd conmmunj cation with th
219 ewﬁ@a? plloysseasicr assgmbhief the rgpcesbpressprgpyice g d. é@égw&al

w5 AGREFL0  GE 5e O8 EOU GRS 311 e e
housingypartien 313 e exphhiredpn 88389 detsil belowe 343 slidingly

en the out shel | .319 of st,.hqusi n
o 34 A7 s S5 e enh Pt 1A S0 Gigggeement end
349 Bﬁﬁdsﬁl: tl?e]e%d(c‘éb Bho t %eﬁ)ﬁﬁee&tcb&f‘béi’fel Y89 |sQSenBI&d, ttl‘i’e,r $haft may be
assages). Wiile the second barrel 219 may

Subsctmﬁg g@ﬂxe&! t¢ 2 bmgitadionl amnfdh@isﬂcgnd barecl 249 end ax:teanﬁIrough the

passhe 111 T BOU 20t PR s Lok B 117 ¢ SREFRCIZ) G o Mo

withd@she ebébha baitel BlosRchiHabbie @RISIfThe S¥MBIHEIH betts upbthe floor 327 of
reduced pressure source 2 11. Additional advantages

the firstfagugingportinn Xl 1j andsgodanenseatahe spsingt33é beass sipom thwhn@ 347 or
ol R0 B4 ARG AFRONED 308 AR TR 47 and

othee pbmnﬂmﬂ‘ thesedoné hemding pgrtids 1 Rvdvard & disdegagad position (see position of
shafgg% agenent end 349 opposite the end cap_ 339. Wen the

d'15at beh which the eggagemsnieend 344 0f §1r?a‘fh@ rdy dges not bear upon the
seal 3908t #bd l%dg)@ O%‘i gl’ﬂae% ddfngtrgiﬁg%ﬁ% é&g#ﬁ?ﬁ%? b@c(ve&ggnf first and

second barr passage
second hbhng pation8217, 815 ahewd a nst thenest aprqeao the secdhd housing portion

o NP R e S ST e s o
engafg'e@ 9551@817 Rfthé B fgédi _fi&sﬂ?&ij MR dnP BnPIds inttle m e bears

of the spring bears upon the shaft 347
upOlaﬁmtShai 23pabovecthe aaIVt: bedy 3¢o(sde Fusi8hgvinolr farogs tBe_Balvél' h@dy 303
.sprJjng.351 s the shaf.t 347 and oth rtio
seaiff R Srah L PGP gt T n ek ign dfinyef i eulatr
passeg@s215.0on (see position of shaft 347 in FIG 11) in

ich the engagenent end 349 of the shaft 347 does not
beJaO07§bonWhﬁeth§ é@duCQ@Ere@srure/ soupee Biddy agedblethas dlustgitedyin FIG. 11,

o oA 0 RO N RSLUSETLUBedfh Bl 251 4

reguéx&l ¢hatbenB £PisAefihbEwiBRARE inhetSIWIQ G T thedpistoAQal Beieath the seal
the biasing force of the spring 351) to nove the

235. Ehoregulstnr Prsrgen a7 dllnyselctive Hudenpuymication betwsgn thecharging
2535380k S TOARGSHR N, O R0G fkUs ocs 22
The 3¢Bildtabehafiber 35.‘8ﬂu1d\]l}h¢cmkmﬁmm&a§wttl‘ﬂ ¢hewad1V 28 oftlie ﬁ&fb_n 231 through
the R b FsHell 3 cHIEned it samiubsgicagperne, 301 of the seal 235
and (H3Q4 hﬁh%ﬁoh R I‘Flﬁ‘g 4§@dr %@ ?ﬁ§gl:‘ E?lﬁg g&%%n%l 1 LwhiSh allows fluid

asse ustrate
communication between the well 283 and the conduit 335 and outlet port 227 of the second

barrel 219.

[0076] While the regulator passage 275 is illustrated as being disposed within the
piston 231, the regulator passage 275 could instead be routed through the wall of the first
barrel 215. The regulator passage 275 could be any conduit that is suitable for allowing fluid

communication between the chambers.
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a charging chanber 355 is defined within the first

barrel 215 beneath the piston 231. A regul ated chanber
w@z®oi3s1def i ned within the inner bow 267 of tPET/pERDOM2598

231 beneath the seaI 235 The regul at or passage 275

e BTG ToBRNien. Sbe I MR JaHEE Al EhrBRe ObBeing used with
othefl @&ﬁ?éﬂeﬁ& 3T tbdsed %?ég&l%rg @reé’tﬁnehh%fsfé%{ é’iﬁuﬁpgythéggbf r&ﬁ\?ced pressure

regul at ed chamnber dly communicates wth
treatpsnt sy3g3n 400 (she Fib sk)odhe Bmtldztmomﬂjlﬁ of ithee m&m@dejresmz source 211 is

adapiifio i confifed @ AAITES bt et So bRt RS S eomppoted to a tissue
site. AARhéuhe: A8 cOhistePEould bS Intdpatedl o ﬂférrﬁdhﬁ:@d re1s§ure ‘é&ir@é"Zl 1, in one
allows fluid communi cati on between the wel

embpfignens b redugrlpressaresgutce 21 p dy not aendsy te h91163>é wonnld exudates or

| 7 h 275 1
oo S G I, ot SR, BRSSP e 2
maytditherr lﬁt’.gudeat\ﬂﬂl IpasS@d&ting o s] & annsiteatdvdeolleotibresystem such as an

through the wall of the first barrel 215. The
exteﬂeb At orFhsr Al %sl%maﬂb%eseé@ celstidridst hat i s

I fl c t
ch 00 ReEme TGS 1 At s RETRNGA b ATRIERR, 1 Fand the
connpmsse!dqaoﬁltlbﬂl (sfes Riaép gb)l of éh)ef reﬁ&ctddg)rm&né seiuich 201 Aevillustrated. In the
onents o reduced pressure treatnent system
extefef posfhon theresdised prestie SRt sis Pk gt niit is dhusmofpapable of
delivdPg (SRR el loaféssul% to fﬁ@ %uﬁé‘t E{JggttDZtZZO o Jg@g e Bk ridiRed Qgﬁﬁg source 211,

pressure source connecte to a
the sgedpnd/earsel 2 ibis Imnuaﬂh eompmmstdlmtotthmﬁrst barfdl il iby a user such that the

ted t t Al th h f
redu G ST PESHES soesr R ey B eOomir et ot o R g by the
userbhthé §ecOREbARNQTD TRRE be Lidbtel EH AR 85 FEESproPided B% ¢he piston
1is not intended to collect wound exudates or ot

spring 243 sAsaibe lseqond barreld lérqwaiprvzshe&melmn thmﬁnshbarmirad)ﬁi andamtoves toward
the élgsteﬁ ﬁg&fﬁyﬁ% D u[ %ﬂberf%rcg%e e%%eecf o0, e\sgcond%arrel 219 by the

userd©hlk@ Ghhsittsy &t mms@em 0B5 asd PistoRXBEr Thé nfo¥BMSAEST the second barrel
bsorftlve dressing nmay be used to collect fluids.

219 tho v 2¥ead thejsten 28] atp thexompeess@l paskiwnadeerensps dhe volume of the

| t
cralB8 b 530 B ibh i B SRERGRE 15D JRLLEE e presure
the ¢hatgisg clanebdr 35511ﬂci‘&s@2<b1ﬁl’wi@d1dm1$drtga§e@ withie tHe@Hbip@th chamber 355
areag essure source 2 11 is " ' and is thus not

C I
Bit e3sAPE RSt v@rﬁkn‘gpqraaﬁ 88% O%‘Jﬁhé §saJ| 28> due tonibe gnpreased pressure
RO T he reduced pressure source 2 11,
Wlhﬁﬁeks%%%m gﬁrlbélln% 19 is manual ly conpressed into the
fi {8279 arWhen thimstryrelrases ehie mnqhestsh@tfotch exerediuged the second barrel
sure .source 11 is Iaced {zn th

ed .
219,35 BissiaR foren eXarish oy ths BistondpEye ehbon Bieihn Zhemoughi piston 231,
the 281 38! al?dlt%e @b&ﬁld%rrglrﬁ@tts'!?valtdhﬁ@ eit@ﬁ‘deka' ;ﬁﬁhlﬁﬁ. fAQMtRi€ movement

provi ded by the piston spring 2 e secon
occugsitheeyolame of thephergimgschantbier B5% imerehmss Sirsathedki portmnd@95 of the

seal 235 gﬁovtvso 6"@{/ (ljmidirectional flow, air and other gases are not permitted to enter the

charging chamber 355 past the skirt portion 295. A resulting drop in pressure (i.e., a
generation of reduced pressure) occurs within the charging chamber 355 as the volume
increases. The amount of reduced pressure generated within the charging chamber 355 is

dependent on the spring constant of the piston spring 243 and the integrity of the seal 235. In
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the closed end of the first barrel 215, the force

bei ng exerted on the second barrel 219 by the user is
Wok®o/181ansmitted to the seal 235 and pi ston 2BAT/US1989/042598

novenent of the second barrel 219, the seal 235, and

|ston 231.into the conpressed positi.on d creas
one SBOGBR T i6feHTRG KL BERRTSE NEHEDR S JBEhatS ST (i afgwer
abso‘ﬁfte bﬂ:@s&@qﬁ&i 48 aBRAAPS redRed PRSERB 8SBe suppfedtoRhS ﬁésﬁlelsﬂe For
he” chardi ng chanber 355 increases, but air and other

exarg;als,sﬁ itu désimd thprovidargs mmbb afitesiucabessues talthmmle site, it may be

h Kirt 2
ces RGP shOBrhbLBP I R, Flo LASIEFRhe Bl tpore
35500800 7k rgglﬂé&e& BlRanktse 359 & 1Bed ﬁSgénBﬁt@th@]@léﬁﬁéﬂl tbi@'apy pressure
force exerte upon the second barrel 219, the biasing

that jsledimerest & the @uﬁyt pae2 27 anddhe Bssme pide. Whew Hherrpducgd pressiire within

oo QTGRS 2 B BB R e
359 ey @fEinthe @6du¢ES prebiige tothe fEpubdted dtambeas 3 Bdess Inl&mtlhe de51red

355 increases. Since the skirt portion 295 of tH
therapy=pregspswhe spmard fores oreibe sem aBS {axstied By thedpgerezse abso e pressure

o RSSOyl 9 T 0o MRS T st

atmquphas pre3syre sgertedadogeweambn tre sofil 236) moees the eslyabedly 303 into the
occurs W thi he c ng c er 355 as the vo

open PRSIENJESE ﬂfﬂ@%ﬁ% y %W%ﬂe &Omr%lgg%ﬁf@n&swaﬁ%%&afgmg

chartibédri3is8 ahdf &ecrg%!ilgt'e@ Oh&HGT8Y. FRe chatgitlg Qﬁﬁ}gﬁé}tﬁ? 'Eghﬂﬁles to charge

spring const the piston sprlng 243 and
the negmletgd ichambdr 35Revithemiu@dressureriee. o abisakesa prespure jig the regulated

charper 355 CopiE o B SR EEEA PRI IR ot BeubBa SRR 59,
balah@AUZBRsPhE SEEsPhérie RBssakPAbol € thels@altd38, isishffléent td ounteract the
For exanple, if it is desired to prOV|de 125 of

biasingdforse @f ﬁ’reerggldaf@r spyingh 7tand snavedhe walve bodygiptoghe closed position (see

O e

presGita ¥ beelvéred ttﬁthé oufletgRinessdeiled predRaiklyed ther apy
pressure that is delivered to the outlet port 227

t héOQSIis uWhen the redyed praseure serieedl Inis daitalleconesed tqa%éehvery

tube ind ¢ %E#égslt\%ww&'i?g@%t ('\eagl& ?ﬁ(?@é’% eEJr%%{}?r ttgg(brﬂglgw secon barrel 219
wntﬁledmfﬁst HarebE318 Multipld thaed. egsidach edmph:astbe str&&dis Ic&mbk:ﬁesl the

than the desired {herapy pressure, Uy d.force o
 reducgdpreasiyre %@r«t@(wh@dg% ghargiag Fh@?‘&@ég il gyl gireind any other gases

fronf IRSRHI Gy nibel 429 th ﬂ%hé“sﬁéjm&h gﬁ%ssagﬁvﬁlﬁﬁ thdRibb! hﬁ&hﬂﬁe tissue site

orce of “the regu ator sprin agal nst the
lngmmnnanh&mht@f@sﬂﬁddw&m@qﬂ&ﬂmﬂomnmard on the seal 235)

Fi 400520 Ay e Fet e Pregwin v e SRRE AT b PP OF R
com%)h%s@ﬂsa 96 Rp &%‘Fﬁﬁf aﬁg ard iker 515&?(1\&%9#%?&1%%& E@@B&nﬁ pushed out

he charglng chanber 355 conti'nues to charge t
of thees@latmgedlamtanﬂéi arg3shidtfastrthel aloedbomcesllﬂjrtef tie S@l 23% #1l not into

the regu Jteﬁtcﬁmggersfslér %ols{tllvtelr}]l%rers% 1ze% gas ﬂow to the regulated chamber 359 may

transfer to the delivery tube and the tissue site, which would counteract the reduced pressure
that is then being applied to the tissue site. To prevent positively pressurized gas from
entering the regulated chamber 359, the shaft 347 is provided to engage the seal 235 and valve
body 303. As the second barrel 219 is compressed within the first barrel 215, the second
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chanber 359 continues to drop) until the reduced
pressure in the regul ated chanber 359, bal anced
W@g@pnsil7t he at mospheric pressure above the seBdT/BSH09/042598
is sufficient to counteract the b|a5|ng force of the
t he val ve i nto

0. h
houffg BorfoR 45 Royf® el the Trthoutng roring 1L G0 e shafi 347 exerts
a fofcd dHRS Vﬁ@bécﬁf RNAhsadIY tB@vélO@b&Sﬁw'ﬁg tﬁé‘ﬁ{)@ﬁ osruon Slnce the

ressure, this pressure may be delivered to th
shafp 347 remainseangpgesdivping Wheornsirs compesidn, whelmrging strelehmfethe reduced

eSS 2F PR bbbl R BB Qe 235

not intkthe Yedutate®elRmsRr $59.0 conpress the second barrel 219
wthin the first barrel 215 nultlfle tinmes. As each

cok@ft88} si While thegrduded PE%FRJ‘P sowree 21 hénoleding the fpsté@ste} 215, the
o N2, W3y 0 IO SRR Sl

cylmdr&almt Wﬂlltte reandilyl apiphhenpﬂlle&ﬂwfﬁhmtcbmlpoﬁéms indP Be afylsiad or shape.
ue sjte begins to approach the desired therapy

Add&fOé@@ e relafiyg PpsiNEns picthe valie sert g7 2 ard the valygbedy 503 may be
reversed @ﬁélﬂﬂaﬂhﬁ PBRe lB}Sd}Qﬁ@ f tplg])ﬁBBﬁ‘ecf:m ﬁfess}a‘?\;esseaf 379, S
er positive

I nportant that air -an -pressurized
ga$e084hei Rafemping he HIGS1t2 1ahdt22ea eddacei prgssafeatmﬁhelﬁ?s&stamél 1

. hed t th Kirt ortlon 5 of .the seal 235 and
e Do PR e TP AT g & Sy 2P 0
dresBih23$% pbsi86heda® a fik QW she@ si eTﬁ@ﬂ:Hh ﬁﬁies%ﬁﬁb'me%fmgiﬁ ApPRtus

transfer to the delivery tube and e tissue sit
inclydes e Hirsidlexible bladdesr5at and heeqond mle&dblqoble&iﬂn 5231 Whe flexible bladders

tdhen bei to the.t e event
521,533 ey PPy B ProbCayl P afiialust S Hor P aaiicone
polyedefaBber 35r%hinothee clafiambrid tatdrial. PTRVdEAetiPle HMRGES S N cludes a
seal 235 and val ve body 303. As the second barrel 219

compigsHblgshagbercs 2iin Which i disppsedta tiasinganember, 529 dhe second flexible
bladﬁ&cﬁgqﬁaﬂéés%gch&ogéﬁéla{]am 1?3?? ixlﬁ\ghlgﬁgs? i's%pﬁ Q }g.?flg néemsber 537. The

ousi ng portion

blasfngrmeinEHﬂs 520 582Imag Heedy dedide tHadprolies!s ble@ﬁlg\'f@fc\é €0 RRMY collapse of
03.int he cl osed position. Since the shaft 347
P 2énig 4B oae pkgdimeat, i bipting memberss28n33Tomay be a porous

foan? Efgf A W Bkﬁ %fw1 lﬂﬁ of %@ﬂh%ﬁ@éﬁSfﬁ 45§ Q}ué dp]sg)szcissctollapse

air wthint arging 1$°VE
whet Hie chemberidabe aqﬂseftbtb a pregutellessrtkgdredmeientyaedsare sabrBunding the
m*ﬂg %ﬁv%lle the reduced_pressure source 2 11,
re P freqtiment apparaps Sl3 215, the second barrel 219,

t hﬁ)ﬂ%‘SFt AhedRde flHle bRAISSBN n?c’iédesla Y]E v@asﬁ\fhé%e%rtb bAGw

herei n” as being cylindrical, wi |
expulgipmogait fromahe adthpefsibla ehanherrﬁad Wdtehshenﬁlyst ﬂalble)blaidzms 521is

com{Yp ] B st 7bs LR sing b ) RecroTRRS I et e attempts
to méViethetthatflekile VRUYE 29 @Xck?’Q)ean' extdi@ed ébs?@&ij tlﬁeér&"‘(zvﬁ}h@alve 541

val ve seat 279. [0084] Referring to 2 1 an
preventg erisibs@anpalbsredness tfhuedhfromrentesipg temedddressible chamber 527 through

the one-way valve 541. Instead, fluid enters the compressible chamber 527 through a one-way
valve 551 positioned between the first flexible bladder 521 and the second flexible bladder

523. This fluid is pulled from the charging chamber 535 into the compressible chamber 527 to
create a reduced pressure within the charging chamber 535. The first flexible bladder 521 may

be compressed and allowed to expand several times to create the desired amount of reduced
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i ncludes a reduced pressure treatnent apparatus 513

for delivering a reduced pressure to a dressing 515
w@omptidaned at a tissue site 517. The reduced PCEESM0%042598

treatment apparatus includes a first flexible bladder

521 . and second 1 exj bl e bl adder., 523.. The .fl exi bl e .
Presgiire e §ﬁ§g&1g ahigmber; 335, 1B 08¢ %gwl}?&ate ﬂferla?ﬁ%mem%er 537 in the

charging%hmsémsr@a BhicRl f&dwﬂla éq?ére resRXATRY SollaPscSihhh BRI MRasing
of'ymer, rubber, or another elastomeric material. The
menthier §29 disposed) lirethiolcathgpeassibRIchambbiys ThicomfigessioblaHows the

chanber. 527 in which is di spposed a biasing nenber 529. .
chargiig CDRBLRe 351G COBAIRG e 1553 BHEFIADLCS] PERAIG ryag be stored in
the hAAIREEhamber 685, Whi ch i s di sposed a bi asi ng menber 537.

The bi asi ng nmenbers 529, 537 may be any device that

pr (086 s Thetshargingchamber 53 is pesitigredciv|fluip semmtinictéon with the

aresSRRSES 0t Cr o Bted MRS STRRUF Bl s s RalPlliamembsy so1 i
posifbnddl Betwleen th@élihrgliaﬁ chabig 335 Aed efealsoes ste3A7 to Bepllatdpilessure

.resists col |l apse when_the chanbers are exposed to a
deliyaredsy the charging dhambeins Bripitkantisspe sitsti’e Bheregilaior mgmbeeS561 may
.ap S [ 8 .
e SRS Al S50 AP RRRE 8L L P o ordvi
capabieloftrogwdhtirpypressntd. Ih @ne einbadimeht, dis bstred Al agessstideavithin the

chanber 527 en the first flexible k&@?ﬁ%gr i's 52éis
charginigsraBbed I pedessdban thagmpjeat piesRysEn fn s desizef| thgrapy
pres Qﬂ{a??sztb%%eggl?%gfl thg gigi(u@tsftg gp'f.STlt)éjreggl for kel 581 ensures that

exl b bl ad to an exten position, t
preseure delimeradafothe Bigkiie pite§ Ehdaes mot drop belomt thaldesiraddberapspressure. If

fluid fromenteri.n cqonpr essi bl ha r 527 .
the RIFSRT QPR Griae kg 957 DEBUTD exp oo BeSTp Hegeio repure . more
reduc&Lp RSP RRERAS, thE RZRRkordpénd BTAHETIAd EARMIAI NG ¥&ween the
551 positioned between the first flexible bladder 521

charging chimberedSradfthestissbe sith Wdder 523. This fluid is

I fromthe charqgi. chanb 35 in he
CofiL <18 SFhBrA DS REI08 D sl b ppuced progsure
treatthenbagpatdies K Deeih B&hchibaNRafavindd chiiting tHasibel bigriiaBirBsome respects
bl adder 521 may be conpressed and al lowed to expand

to othexembodiments degcsibed herem. tWhilgje vicHwl¢finethieglated chamber has not been
s BRATARSFMES g BB SIRARE B A o s

asi n

515 ahwhioR regdubdied pressupOis@untain@d) dridthin 8 fhid condes ifkiidintodmcting the

col | apse than the biasing nmenber 529 disposed in the
regulaiprypembenyod te thediessing5A5. Thi s configuration al | ows

th r o Lesi .

o VBT RAGERATRES 2R AL PlsRidel Pl ARG e diithes in
pressiraogemime withires regBlated[ch@@bér sible acthareguiged tleanthers d3eribed

e PRSP el JSod SR
oS LG50 DRESE 5 M N o
openatigubfithe rgzlueed pressure source.

[0089] It should be apparent from the foregoing that an invention having significant
advantages has been provided. While the invention is shown in only a few of its forms, it is
not just limited but is susceptible to various changes and modifications without departing from

the spirit thereof.
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delivered by the chargi ng chanber 535 to the tissue
site 517. The regul ator nenber 561 may be simlar to
wordensyiegul at ors descri bed herein, or nmay be PC/USI0h®042598
type of regulator or device capable of regul ating
pressure. In one enbodi nen 1t Is desired that a
pressure within the chargiéﬁﬁ%ﬁg%ber 535 be | ess than
the anmbi ent pressure and | ess than a desired therapy
We Blaggsure that is to be delivered to the tissue site
517. The regul ator nmenber 561 ensures that pressure
delivered to the tissue site 517 does not drop bel ow
1. Ameanyally-petated sadapgd pressyisqpwnp fempiiengsr essure suppl i ed
Lot} &h%isf{&il?%ag subo%%'ngay St & Ahd95 T 8§ gher apy
pressure (I.e€. re reduced pressure 1s neede ?, t he
I e @YiAabdomooats disposed! withih tHeltirgt i@RRIMArvhaRinOthaftbevbeing defined
t he charging chanber 535 and the tjssue site 517.
[0087] bRbwasE tsglewdpnd of thefirsthagreband the pistey; 2 1 and

22, & s . . .
e R L
r espect allbws ah hereaserinoavoteme sf theschargidcHaeber;n. Wi | e

a wel |l -defined regul gated chanmber has. no een

dedcFilspossd Wﬁfl@qb%ﬁfsr Barrly @mﬁﬁéﬁm?er}e%qﬂfwéaﬂwm the
chanber sgxiaaf theSlibihgr W thin the dressing 515 at which
regul ated pressure Is maintained, or within a fluid

condegulatbt passdge providimgtfluidjcérhmunieatidraledweensthb ehargdg chamber and

the dressing 515. [0088] Referring to FIG 23, a graph
T eRid o

IS provi @erates the changes in pressure
OV @seddndEbaviel Spetatly haBLhRHSH 1M BREM 18 WdveaRe pB3RN toward a
regul ated chanbers’ described herein. The ability of a
char gi ngowreastrskpastionateartheredhnesdrpsepshegt e eis aingmanually
al | ows %h%_gr ssu%ermﬁ hin the regul ated chanber to
vary Iitfﬁ% Frgﬁﬂfﬁé sired therapy pressure during
openahiedod9lopérably 8sbiitrel Witk dfegulaor pasagd 0Q8RLtively allow or
shoul d be apsanent fromthe foregoing that an
i nvent i GFevsalAlwg comgriniGatign bet&mameygéglrwﬂ@aa‘@éhand the regulated
provideghmM@&Je the invention is shown in only a few
of its forns, it is not just limted but is
suscepti ble to various changes and nodifications

2. Thd mandallyeqetiratddngddded prdsiere ppmipiof clalive riefofthéal odindyfsisig:

claim 1. A manual | y-actyated.reduced pressyre pu

c oﬁdﬁg\gﬁtﬂ@wrglgfqnegqb)(m%%mﬁ&@ﬁ‘iﬁbﬂ %ﬁ%ﬁ%@éﬁﬁ’ewﬁsgﬁw body
cyl i ndriyG@hraWalopeRpGkifiort! 0S€d end; a piston novably

di sposed wthinthe first barrel, a charging chanber

bei ng defi ned between the closed end of the first
3. Bhe m@nuaé]ycacma@edpieémqu pressure pump of claim 1, wherein the valve body is

disposed on a central portion of the seal.

4. The manually-actuated reduced pressure pump of claim 1, wherein the seal is an

elastomeric material.
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a piston spring operably associated with the piston to
bias the piston in a direction that allows an increase
wo pooa/1$sarume of the chargi ng chanber; a seal dPGPUSEA9/042598
within the first barrel, a regul ated chanber being
efi ned between the seal and the pjiston; a regul ator
: ﬁ’a‘s@a@@lpﬁﬁaw FEAYed PressuserREmP OA £ il | Hurthaeampriging:
char.gi : [
b o MaeE AR toeBl dstidiEHIRUR A o ofert £ force on
pi st on thenadd Bodydopadsmeapep pesition thenredve bdiy in detueped position

pressure punp 4 s,bei ng manual | ctuated by a user;
Bnd a VARGl soamupicgtion bishehdhereghiatorppisess

I e QiHeAli P the AGRORBrdeLrSIRE 941VE ¥EdYis@bluRt¥abled BY VR &sure within the
fluid conmuni cati on between the chargi ng chanber and

t he regudaatefl dlasntissr . 2. The manual | y- act uat ed

redyced pressur.e ,pu f claim, further co i Sing: a..,.

" SHREn PR D4R i Rostianta L Shidsd oo feahe Bielie Sithin the
body t ordpubsied diRmMRL K8e43QR3A dragRAldo aleSIRRINhOAFY pieBfure; and

3. The manual | y-actuated reduced pressure pu of

c| aihrein thetvakveihedy iepasitioned ity oben psitiesswherothe gressure within the
central . 'ie[téc%hagﬁbel‘ ﬂe%?c‘a“at%: tg?nf;t]hi-lcigﬁ emﬂ%r%l)* ﬁfe?s%g at ed

reduced essure punp ere e sedl is
an el astoneric material.5. The nmanual | y-act uat ed
. Teduamollpraetatedeedues prksuee pinp bf tlaih Newherehpri si ng: a

regul ator. s raingjg 0 erg%{y associated with the valve
bogiﬁ“t Ted% CHIQESAJIPIHEEUSh t he val ve body toward

ant&QﬁQulQ@laicthﬁﬂer stdbEs ¥ ¥ ﬁ%ﬁ%ﬁré;n the open position

allow hg fluid comruni cation through the regul ator
pastealipst pressaresis hess enhasdcogd pessec;andt he val ve body

is . counteracted by a pressure within the r | at ed
c hAlFREt PRty th, Secbad piesiegrei ess Sha 40 gt picsgure.

cl osed position when the pressure within the regul ated

. Thewbahllysichad rtdiaBd presfifté pimp Of elafif i Whekefner apy
pressure; and wherein the valve body is positioned in

t héhediatpresyre is ghowth &) mreHprandsure within the
r e%l S@E&% I%E?#%elg abg‘utgifs;&lgmglt—l han t he desired therapy

pressure. e nanua ‘at ed reduced pressure
punp of claim1l1, wherein:
. The manually-actuated reduced pressure pump of claim 1, wherein the regulator passage

passes through the piston.

. The manually-actuated reduced pressure pump of claim 1 further comprising:

a regulator spring operably associated with the valve body to exert a biasing force on
the valve body toward an open position, the valve body in the open position
allowing ﬂuid~communication through the regulator passage;

wherein the charging chamber stores a first pressure that is less than an ambient
pressure;

wherein the regulated chamber stores a second pressure that is less than the ambient

pressure, the first pressure being less than the second pressure;
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t he chargi ng chanber stores a first pressure; the

regul at ed chanber stores a second pressure; the first
w@e@sassiel i s | ess than the second pressure; aneiCT/082009/042598

first pressure and the second pressure are |ess than

o & s s e e AR B . coNRBFHER b tof SEREF Bressure
I s aboutyimlphe T uitted @l'iHiInEeli‘je second pressure i s about
Hg. 8.

-125 nm Hg. e manual | y-actuated reduced pressure )
pumherdin teaialmelhodyhiepasitionetl én a elgstdapasitionasheaghe preondpressure is

t hrough.th iston.,.9. ,The nual | v- act uat ed reduced

pressur éesaﬁlﬁé BEaggle pdgsiped, HehY %%?‘%ﬁ’ |mtr119: a

I € GiHleddiR theSRINe DI REp G dhed B8 e iopt € Posifidrhwhérethe 3bsoad pressure is
body to exert a biasing force on the val ve body toward

an open gpesdrithasythe degared Aheyepyn@ssuren t he open positi on
all owing fluid comruni cation through the regul ator

10. Re}g&?cgg'gre}éﬂg%ﬁ%@rffegga @Jb%ﬁgi}rggger stores a first

pressur than an nt pressure;
wharpston tienbee baviag edlsbdieder stores a second pressure

that .is | ess than.the anbient pressure, the first
pr PR diseesed Wi %ermoa fhamber wfﬁbﬁ%@@ﬁ dhle Bridyegn A extended
t he biagk§%0595&§°9&ﬁﬁ$ﬁ”ﬁﬁkﬂ@np°dy IS counteracted by

n |

the sec pressure the requl ated chanber; )
wherdhargingehawtey disposdy betsvepn dhet pistne dnd thezlaskd sed] the charging

position when the second pressure is |ess. than or .
Cqual | ¢ GUABGEaV R & Fiar ST PER QSRR RES SriPrpssgd position
val ve bogy alsecR@SIoldRdGlen thelpiRorPREA tlfé%?dténki@d‘ﬁ&‘ﬁﬁdh, fleefirst
second pressure is greater than the desired therapy

pr essur evolunik being ledsithen ther sseendrwlemesat nent appar at us

conpr.i Si ng: i st.on, cha r _havin I nd; a

o Ftinsing BopBellot Bing PRRR bR e REaRDe! oo
okl hehbeaillodineRtidne egit fRrThhigaiy dashbar &P pssAtoves
position; a charging chanber di sposed between the

pi ston dAwandibe eorpreascd masitiomand prgrgiting thr ey ervgringhe charging
posi 1 orf s Bele RS o FubrdBa PATREESERC, |
exteegaldiepBahban, the first
a passage to allow fluid communication between the regulated chamber and the
charging chamber;
a regulator member to regulate fluid communication through the passage between the

charging chamber and the regulated chamber.

11. The apparatus of claim 10, wherein:
the regulator member closes the passage to prevent fluid communication through the
passage when the pressure in the regulated chamber is less than or equal to a
desired therapy pressure; and
the regulator member opens the passage to allow fluid communication through the
passage when the pressure in the regulated chamber is greater than the desired

therapy pressure.
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vol unme being | ess than the second vol une; a biasing

menber to bias the piston toward the extended
w@omdnssams a val ve nenber allowing fluid to exPCT/Uk®09/042598

chargi ng chanber as the piston noves toward the

ompr essed popsi tion,and preventing fluid omenteri .
12. FRRRER oS R n et B EHISF meberintal b st dietional

ﬁmﬂ%dﬁigtmgichgrgﬁ,;gcﬂaﬁlggyl ated chanber; a passage to

all ow fluid conmuni cati on between the regul at ed

chanmber and the chargi ng chanber; a requl ator nenber

13. The sppgiatustas claimi 19, wberginhe seguintonembryiutthes comprisese

be . | 4 n he regul at ed

Ch%‘ﬁ%@@_sé%@sﬁﬁ%ﬂ%&&gﬁgﬁ ggg%?fe C?%ﬂ{ m 10, wherein: the

I egwhbedodyespadle flepgffing the vabesageo bebsphesyiedubaflaid

comruni cation_through the passage when the pressure in

the regGPRm@icaHanBapughthe passagehan or equal to a

desired therapy pressure; and the regul at or nmenber

.ow fluid communi cati on through

14'theiggltsagggog%\;\&?hlg%%fﬁvge%lrdéssure in the regul ated chanber

i s thgrahatging chaabet btored@dirstgutessheer apy pressure. 12. The
apparatus of . clai'm 10, wherein the valve nenber is a

¢ Piulpred chaBErIATe 3 SEORLREFUR: Ul d {1 ow i nto t he

se

C h@cHirdOpre SarI8 Ness Hdn tHO & cBRPAUAS affl ¢l ai m 10,
wherein the regul ator nmenber further conprises: a

v althedfirgepressutesndghel sesdpdipreasure ang less leancpe anghientpressinge
body capabl e of engaging the valve seat to

15-@ﬁ%&g@ﬂ%ﬁda{lﬁeﬂ%ﬁer&h“i d conmuni cation through the

e appafatus of claim 10, wherein: the

¢ hattedfiirsgpredsarddie ab&iit ol §Bmen Higf &id pressure; the

regul at ed chanber stores a second pressure; the first
pr FRNG Rreysuresis aheik -1 emgeldend pressure: and the
first pressure and the second pressure are |ess than

16. Bk R RIS Wherdin: The apparatus of claim 14
whe |r21l: tohea I rst perressure is about -150 mm Hg; and

the charging chamber stores a first pressure that is less than an ambient pressure;

the regulated chamber stores a second pressure that is less than the ambient pressure,
the first pressure being less than the second pressure;

the regulator member closes the passage to prevent fluid communication through the
passage when the second pressure in the regulated chamber is less than or equal
to a desired therapy pressure; and

the regulator member opens the passage to allow fluid communication through the

passage when the second pressure is greater than the desired therapy pressure.
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t he second pressure is about -125 mm Hg. 16. The
apparatus of claim 10 wherein: the chargi ng chanber

wee@pass1al first pressure that is | ess than an BEDUSWI/042598

17.

18.

19.

21.

22,

23.

pressure; the regul ated chanber stores a second
ressure that .is |less than the anbient pressure, the
flilermpaﬁf@s{fl Glaimigs gereude phasine trentes BiSioRSRENg
the regul ator nmenmber closes the passage to prevent
Alreth@ed prosané fradtineht dpphRudholieisigssage when the
second pressure in the regul ated chanmber is |ess than
or aghugingtchambersioningia firse prepsurg lees than en ambient prgssure;

R A RG] BRERchUSRAR T B RNl s, e e

pr essur @rdsSur@ being ¢dss ttxathé MOﬁ@Fﬂeﬁsﬁ@e;t herapy
pressure. 17. The apparatus of claim 10, wherein the

bi asPrdpiteiding Buid comatuiration betyeen the regylated eleagnber and the
pressur t ppar at us conprising: a charging
chanbergg%gﬁgﬁgggk??rst pressure | ess than an anbi ent

pr assgulaor @embeldpetablly a3adied withahé¢ dghdaitse peevent fluid
pressure | ess, than the anbient pressure, the first

pr essur 8OBBIURisatienr threyghthe pendyitcvhicn the sesengd pressire is less than or
condui t | di L j j o

Fogul at SN, Sl AT R Al PGl ifcarion through
r egul at thre cvndtie whep éreabtondgressureaixeekdaithichdesired therapyipressure.
to prevent fluid communication through the conduit

en the secpnd pressure is. less than or equal. to a

PR Ly (B BEEH BripriaE o ) oBE M f Gelivera feduced
Sredtiketb R HARgihd et he conduit when the second
pressure exceeds the desired therapy pressure. 19. The

apparatus of claim 18 further conprising an electric.
pegtugeificlaim 18 fnebrrcomppisiog sunanvelly-epmated angiprig deliver a

%H@d’éﬁ_‘f,‘}e%&g«to E{g%hg.%@@[%}a#l of claim 18 further

onprising a nanu ctuated punp to deliver a
reduced pressure to the charging chanber. 21. The
‘Bippeppatatiss oficlaihdi8nwhéreinihe ksguiatdrirenbg fliahericonmpribe:
further conprises:, a valve seat djsposed adjacent the

coAdalve seaispasedadiaceridhy condyibitd of engaging the
! hoag OBy pabl A ABLAL (¢ VRERER 0 b SR RALCARLAT

f ur t her conmunicatioigthrough the conduit.

The apparatus of claim 21 further comprising:
a spring operably associated with the valve body to urge the valve body toward an

open position which allows fluid communication through the conduit.

The apparatus of claim 18, wherein:
the first pressure is about -150 mm Hg; and

the second pressure is about -125 mm Hg.
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a spring operably associated with the valve body to
urge the val ve body toward an open position which

W@R00omss171 ui d conmmuni cati on t hrough the condui BCT/BS2009/042598

The apparatus of claim18, wherein: the first pressure

i s about and the second pressure i s about
24~A1%§wﬁ¥m§%trea&mggbqyé@al OIS treat nent system

25.

26.

27.

28.

CO AR dndfoR0adaPtedRE b bs‘i’h@%ﬁ%%ﬁséu@ sRE; p05|t| oned at a

tissue site; a regu influid .
commegulatet clomber ihflvideominesimation wathtthe tsslue vige toadeliver a desired

desired t hera essure to.the tissue site; a

char gi €t ﬁgéﬁgﬁﬁgiTéﬁ;F% ore a charging pressure

t hatchirging@hambbedia Pt&a 16l @t%fere?@llaiélﬁ% BRYsURE BB 14165s than the desired
passage providi ng comruni caf i on between t he

regul at deeragyapressireand t he chargi ng chamber; and a

val ve bod a associ. a ed S

Y i AN N R
passage chdigihgahpmb&saice i n the regul at ed chanber S

| ess than or equal to the desired therapy pressure and

t o agrlveRofly aperably esingiates Wish thernessagn ta ?&%Stﬁﬁ%@h@f@d‘&ﬁ‘?é}}“d

the pre hgﬁge
desire d%?ﬁ@?gic@h&?&g&fﬁ“h@é%@a 4 rgﬁﬁgefﬂstpé Fé%u?}led chamber
wher ei nis lbkbethaheslt ¢l folthe agyred tleﬁaiyrlﬁesmeamducb aHdw® $luidn

Hg; and the charging pressure is about -150

6.
The sysCeRMInIcaian troughithe prsspeecHigsythe PHgSWs Erfgﬁ]hs 6?8‘&%"‘1
Pump. {0 cfighbotelcddie tNRLMAWApE BN 0 Lhe charging

chanber e systemo rther conprising
a manual | y-actuated punp to deliver the charging
‘Pheesystgmeoftadaith2d, svheragiing chanmber. 28. The system of

RS i R L 10

sulﬂ&t@{g} @%bﬁésglﬁgg%oﬁtl_qsglnﬁ@mgum cation through the

passage. he system of claim24 further

conprisin a spring operably associated with the
g Sb’éteﬁb‘éf')ﬁhll fethereomprising aoisctiomama tadelpjse the charging

ﬁggﬁ; Bhe &{ﬁgl}{g Kaemlpe?dy in the open position allow ng

The system of claim 24 further comprising a manually-actuated pump to deliver the

charging pressure to the charging chamber.

The system of claim 24, wherein the valve body is configured to engage a valve seat

adjacent the passage to substantially reduce fluid communication through the passage.

29. The system of claim 24 further comprising:

a spring operably associated with the valve body to urge the valve body toward an
open position, the valve body in the open position allowing fluid

communication through the passage.
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comuni cation through the passage. 30. A nethod of
provi di ng reduced pressure treatnent to a tissue site,
wao b@ofretinod conpri sing: storing a chargi ng pr eRGIUS2009/042598
within a charging chanber; delivering a desired
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f | deliveringradesicat theraph presmea fiohea rigalagiduhambemntoehe tssde site; and
the .requl ated chanmher. 31. The nethod of claim
f urfe P&WFP@%&%@&@@F% PrBtaeihiedepddherpy pressure,
bet ween rddigingRE Sleirs RARBGhe Aldllatddchh RO B Ahvia MRS
to prevent fluid comrunication between the ‘chargihg

chanber camthunivetipie hetivaerethechangbgr chagber affdaheretgubatiedothamber.
claim9 further conprising: charging the charging

[ nygal l.v reduci.ng a volume of the charging
31. @E&a tgl?d gﬁg%gﬁuﬁ%rSWm%mPg’e vol unme of the charging
chagtbatvetyoblediiag  conduit between the charging chamber and the regulated
chamber to prevent fluid communication between the charging chamber and the

regulated chamber.

32. The method of claim 9 further comprising:
- charging the charging chamber by manually reducing a volume of the charging

chamber and then allowing the volume of the charging chamber to expand.
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