MANUALLY-ACTUATED REDUCED PRESSURE PUMP HAVING
REGULATED PRESSURE CAPABILITIES CROSS-REFERENCE TO
RELATED APPLICATIONS  [0001] This application claims the benefit
of U.S. Provisional Application No. 61/050,145, filed May 2, 2008, which is
hereby incorporated by reference. BACKGROUND OF THE INVENTION
1. Field of the Invention [0002] The present invention relates generally
to redvickN prAdslir¥Y +AGITHEA TSl REDU O BIBERESSHRE PUMP

manual FpSVIRGrRECUPATED PRESSURECTAIEXBICEPIRKies
for providing a regulated pressure to a tissue site. 2. Description of

Related ArtCROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This applica;cion claims the benefit of U.S. Provisional Application No.
61/050,145, filed May 2, 2008, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates generally to reduced pressure treatment systems
and in particular to a manually-actuated reduced pressure treatment system having capabilities

for providing a regulated pressure to a tissue site.
2. Description of Related Art

[0003] Clinical studies and practice have shown that providing a reduced pressure in
proximity to a tissue site augments and accelerates the growth of new tissue at the tissue site.
The applications of this phenomenon are numerous, but one particular application of reduced
pressure has involved treating wounds. This treatment (frequently referred to in the medical
community as “negative pressure wound therapy,” “reduced pressure therapy,” or “vacuum
therapy”) provides a number of benefits, including migration of epithelial and subcutaneous
tissues, improved blood flow, and micro-deformation of tissue at the wound site. Together
these benefits result in increased development of granulation tissue and faster healing times.
Typically, reduced pressure is applied to tissue through a porous pad or other manifold device.
The porous pad contains cells or pores that are capable of distributing 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.



[0003] Clinical studies and practice have shown that providing a reduced
pressure in proximity to a tissue site augments and accelerates the growth
of new tissue at the tissue site. The applications of this phenomenon are
numerous, but one particular application of reduced pressure has involved
treating wounds. This treatment (§efpeiklg{eferred to in the medical
community as "negative pressure wound therapy," "reduced pressure
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than or equal to a desired therapy pressure and to allow fluid
communication through the conduit when the second pressure exceeds
the desired therapy pressure. [0007] In still another embodiment, a
reduced pressure treatment system includes a manifold adapted to be
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[0009] Other objects, features, and advantages of the illustrative embodiments will

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



at 2-2; [0012] FIG. 3 illustrates a schematic of a reduced pressure
treatment apparatus according to an illustrative embodiment, the reduced
pressure treatment apparatus having a charging chamber, a regulated
chamber, and a regulator member, the regulator member being shown in

an open positiongRIEPHIN €I P IGROT A FNPRAWINGS reduced

pressure treatment apparatus of FIG. 3, the regulator member being
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apparatus of FIG. 3 to charge the charging chamber with a reduced
redugrd QUETRIHRUTIRAARIRR delives hEriHESd Betsw S AATRTINERARAG At a
tissuBQgiion; [0015] FIG. 6 depicts a schematic of the piston-driven device

of FIG. 5 with the piston shown in an extended position; [0016] FIG. 7

illusb el risRisteasaosiatsSionabipbyoreicdiesingph F1G. 1 taken

at 2-@pparatus according to an illustrative embodiment; [0017] FIG. 8 depicts a

front view of the reduced pressure treatment apparatus of FIG. 7,
[0012] FIG. 3 illustrates a schematic of a reduced pressure treatment apparatus

according to an illustrative embodiment, the reduced pressure treatment apparatus having a
charging chamber, a regulated chamber, and a regulator member, the regulator member being
shown in an open position;

[0013] FIG. 4 depicts a schematic of the reduced pressure treatment apparatus of
FIG. 3, the regulator member being shown in a closed position;

[0014] FIG. 5 illustrates a schematic of a piston-driven device for use with the
reduced pressure treatment apparatus of FIG. 3 to charge the charging chamber with a reduced
pressure, the piston-driven device having a piston shown in a compressed position;

[0015] FIG. 6 depicts a schematic of the piston-driven device of FIG. 5 with the
piston shown in an extended position;

[0016] FIG. 7 illustrates a side perspective view of a reduced pressure treatment
apparatus according to an illustrative embodiment;

[0017] FIG. 8 depicts a front 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;



[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
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13 illustrates a bottom-rear perspective view of the piston of FIG. 12;
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FIG PfgsSsure treatment apparatus of FIG. 7;

[0027] FIG. 18 depicts a cross-sectional side view of the reduced pressure treatment
apparatus of FIG. 7, the reduced pressure treatment apparatus shown in a compressed position;

[0028] FIG. 19 illustrates an enlarged cross-sectional view of the reduced pressure
treatment apparatus of FIG. 18, the reduced pressure treatment apparatus having a valve body
shown in a closed position;

[0029] FIG. 20 depicts an enlarged cross-sectional view of the reduced pressure
treatment apparatus of FIG. 19 with the valve body shown in an open position;

[0030] FIG. 20A depicts an enlarged cross-sectional view, similar to that of FIG. 20,
of a reduced pressure treatment apparatus according to an illustrative embodiment;

[0031] FIG. 21 illustrates a perspective view of a reduced pressure treatment
apparatus according to an illustrative embodiment;

[0032] FIG. 22 depicts a cross-sectional side view of the reduced pressure treatment
apparatus of FIG. 21 taken at 22-22; and

[0033] FIG. 23 illustrates a graph of regulated chamber pressure vs. time for a

reduced pressure treatment apparatus.



[0026] FIG. 17 illustrates a bottom-rear perspective view of the second
barrel of FIG. 16;  [0027] FIG. 18 depicts a cross-sectional side view of
the reduced pressure treatment apparatus of FIG. 7, the reduced pressure
treatment apparatus shown in a compressed position;  [0028] FIG. 19
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treatment apparatus of FIG. 18, the reduced pressure treatment apparatus
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those skilled in the art to practice the embodiments described herein, the description may omit
certain information known to those skilled in the art. The following detailed description is,
therefore, not to be taken in a limiting sense, and the scope of the illustrative embodiments are
defined only by the appended claims.

[0035] The term “reduced pressure” as used herein generally refers to a pressure less
than the ambient pressure at a tissue site that is being subjected to treatment. In most cases,
this reduced pressure will be less than the atmospheric pressure at which the patient is located.
Alternatively, the reduced pressure may be less than a hydrostatic pressure associated with
tissue at the tissue site. Although the terms “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 signiﬁcantiy less than the pressure reduction normally associated with a
complete vacuum. Reduced pressure may initially generate fluid flow in 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 is then maintained. Unless otherwise
indicated, values of pressure stated herein are gauge pressures. Similarly, references to
increases in reduced pressure typically refer to a decrease in absolute pressure, while decreases
in reduced pressure typically refer to an increase in absolute pressure.

[0036] The term “tissue site” as used herein refers to a wound or defect located on or
within any tissue, including but not limited to, bone tissue, adipose tissue, muscle tissue,
neural tissue, dermal tissue, vascular 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.



DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0034] In the following detailed description of several illustrative
embodiments, reference is made to the accompanying drawings that form
a part hereof, and in which is shown by way of illustration specific
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[0039] While reduced pressure treatment is usually provided in a hospital

or monitored-care setting, a great number of situations exist where it may

be advantageous to provide reduced pressure therapy to ambulatory and
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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



customized by a user to cover a particular portion of the tissue site 108, or

to fill or partially fill the tissue site 108. Although the distribution manifold

120 illustrated in FIG. 3 has a square shape, the distribution manifold 120

may be shaped as a circle, oval, polygon, an irregular shape, or any other
custSHFRE by a [HAAR] Ko e Paeiialivg,6mbRarmRistie distibslianenaniéehrtially

120 is a foam material that distributes reduced pressure to the tissue site

fill the gsgiretitt HO8istilheresh thedistbsionsmani nth B2 it sratehinkiGisk has a
squatd8hhe8; theAiaBNRAIRIRi fHRY1D8 @J&S}%M{feefa@@%m@y&&m B@@ﬁl&\, an

. one non-limiting example, the distribution manifold 120 is an open-cell,
irregatlae ShaRs YA RPRIAEFBEm such as GranuFoam(r) dressing available

fropédSEtliqORCARISrdAce ehrPaBiARRNIR: dBUPSution IPAARIINYEIs a foam

example in which the distribution manifold 120 is made from a hydrophilic

matgrighthat,distabpissisednss hnariurg ©ohalisyesitadis whmsthe didtsiution manifold
120 faM dhigdés senotend A8hw Bilgue QRENWRY TALTMt & HRiIeHR BS SHER A0

the tissue site 108 as a manifold. The wicking properties of the distribution
hydrophabatPs bpduerhilitidmans sesrimitingexangle. fhmdisribyioadpapifpll 120 is an
operRHREl W&ﬂ[&ieﬁ‘?&ﬁ%?mﬁe Achgrarapla efraniydpM e d9a81aeaRable from Kinetic
0

p‘glgvinyl alcoho en-cell foam such as V.A.C. WhiteFoam(r) dressing
Conceplialne ﬂBﬁ?W(iﬁ%%E‘@oF@&ﬁs, Inc. of San Antonio, Texas. Other

hyqoeajic faareerapleGhidairsR Masedin AeMEREI 201D dea s a

that may exhibit hydrophilic characteristics include hydrophobic foams that
hydrophdingureriabithy distitdananapsialblR)dusprimgtpns topiek flyidaway from the
tissudiSHEDLOR RN SHE AR Ry BUTEFRIR B R SERRUG HR RE LR S 308 Site

108 when a reduced pressure is applied through the reduced pressure

manffald i therwieking renripirs ofthotisiibrtion pmitald LiQusaydimd agay from the

tissudsitsf ol b2 apAlaRaNe R BABBYERI AaRESRedALGARI APBlIRkSIE ¢FaSS/irophilic
microstrains and stresses at the tissue site 108 when reduced, pressure is

foam, k5 iealiiBubH tARoLioRmuteih iR TuRE 320 -Arlesl WieFoatraidtessie available
fronBH@RERSMANR NS TRSHPBRNA HI6HRGSEREYY URAbEHgRWARilic folA¢ &l include

one embodiment, the distribution manifold 12Q may be constructed from

thos, BASSIFRALRY Mt ikt e AL RE Y PR PSR i P AagRTerizdcs include
hydroghybie! atnothiaehal iR éptieand Bracate @rprsint h§dropHitahte.

bioresorbable materials may include, without limitation, a polymeric blend .

of PO AL tichei i ionsian BRI 3 e dusshenpramRetn SFomaiiop8hthe tissue

site DOBYWHER dstlided itosurdMitpitie PaMaAIP aRAefddl phessaratResang 104. For
ca ralactonaﬁs. The distribution manifold 120 may further serve as a

exanplexafy RSy alktf Basyriken obthe disomtinmmRamfoithl20dnasehpys an uneven,
coarSOjHugiHRE Yo I engi SHilRuS atl crR RS AhdOstR RERMONR: ARIE 946N 08 when

scgffold is a,substance or structure used to enhance or promote the

reduged RERSS e BP iSRS b distitution manitnld 4 28mEhese muesisrias and

stresS3 AV ECHHRATAEVIORS BcieBPIRIR taseelrowth. lllustrative examples of
materials include calcium phqsphate, co_IIaﬂen PLA/PGA, coral

scaffol
hy3P§ ]apgﬁfé%‘f et G}eﬁa@é@gggym h29dnaysbe constructed from

bioresorbable materials that do not have to be removed from a patient’s body following use of
the reduced pressure dressing 104. Suitable bioresorbable materials may includel, without
limitation, a polymeric blend 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

9



[0049] Referring to FIGS. 3 and 4, a reduced pressure treatment
apparatus 150, or reduced pressure pump, or reduced pressure source, is
schematically illustrated and includes a charging chamber 154 fluidly
connected by a passage 156, or conduit, to a regulated chamber 158. A

croWRIHIHAIBEBRRLG? I8 (RRGE2 B RES QGHHROANHENSSHRRSSRAR dtpleitre that

selectively allow o(;PE)gevent fluid communication between the chargiing

providiesratiemplacian apk gegildd ueereselns efe@iplimaisstals iclude

calcliMPBRISHhR, @ﬁaéﬁ&ﬁﬂ/ﬁ@&?&%ﬁt%rw Rphties EbiRes, Bishattessed
164 that'is disposed within the regulated chamber 158. The regulator

allogrdppaterils further includes a regulator spring 166 to bias the piston 164
oW ORERRAFISTRSS!yskaehifhiteddriidhe aReMeAsHPardis 150, or

piston 164 allows fluid communication through the passage 156. In a

redugRss BEEFSYSHIRMMBHRRTRAHCFIDIess RS PHEtB I BhpRaisally duataieg and includes a

char%’rk’éffﬁﬁﬂ?&gf ieAUgERIRHIE RRABABY AR Q48N dheoRagRadrakeBulated chamber
050] As previously noted, the charging chamber 154 is fluidly connected

158t 0A e aommembea hekisons By asseratedwithibedmsigtgl chdmisircigly allow
or pRRINEE . AR O BEtREQ Rl R asleBet PEAsaMT eHOrEplated chamber

charging chamber 154, or as explained below, the charging chamber 154
158 ke by cORRAAERP iSO GRS HAH i SO SRS ROHGF BEOREETL g ldes a
pistiel 6A34GHNY H5FEREE Withth Wit g HechSRAYESB I e ThEeephti@iNGiember 162

chamber 154 is well suited to receive the reduced Eressure from a device

furthgginslidsn aanguieiRitRENS | AR4PRIAYENS TSP 0o RVEIAAP QR RO YD as
iuQthen ReArs 3. RS sosatatrg sbpmives 40Svis fluidivsnmuesiaton through

by a conduit 172 to a dressing 174. In one embodiment, the conduit 172

the pRfgagebafhgtn 24 IRRss PesiiomAThR ELHUEIC #2 thecPLoBs|Ag RISy SR At least
sub$BHHARY RIARRYBIE abmainR Al ad dadheneiessiyg 136. and a tissue

site, it is desired to deliver a reduced pressure tQ dressing 174 that is

abol08QLial4s Bravisvely prirdp(ppbesaies dpROebinstishiindlyrgnnected to the

reglﬂgércgmlﬁtl@m@@b}'% £4 s6firshe@Rssiey Balibiess thaaymandeiantnlet 170
pressure. The regulated chamber 158 stores a second 5ressure that.is

for yiggdusiamah aieduprdierissrEs L e THESIRE JrIBDEFd MoRidFReined below, the

chafREUASEHRTHL by 'bie dpembinAsHRiaRANHIPLIGISIE dHOERCITbher device to
regulated chamber 158. %0052 When the second pressure is lessiﬁha g{]154 i

chagge fhe eharging shambrb 2y e ta reduped RFETUCN ot EAT N4 ?)‘fglf
wellSs@iala 18 RBICOME RAivsErisser Buiiadbidb ere@faiansiyagiasdyor

the piston 164. The counteracting force on the piston is a result of a

altegpaiuehuthafris ontiared Rse e HERr SHES BERRE piston 164. On a first
Side[ddsﬁ)pf t@ﬁe&%ﬁ&éﬁﬂohﬁiﬁb%m%ﬁ A{REBLEBH®EteaBIasPORLift 172 to 2
un

pressure) surrounding the reduced pressure treatment a%aratu% 1530

cts .
dressings b T oh 6 ST SIS 4 410 HRIOAE b1 VSRS Lo conduit
1 12RgMesswiBhiosheviegtiatndeahRewer- RA @At dpslivtbtonhSiessifie 174 and a

second pressure is less than the ambient pressure, the counterac

] in
tisshiy e ils SRARE ORGSO ISFRe 10 AT Ed Tae AL G A ggual o o
desREH@RPY!BIOEsHREING L S oY PR s SaeHARias Sl Bet S Hegotaserfirst pressure

chamber 158 is less than or equal to the desired heraﬁgﬁressure th

thabiggsﬁs flepn %@@é’@hﬂ&%ﬂé‘mﬁ%ﬁ%@ &h hid ores a second pressure that

is also less than the ambient pressure. The first pressure stored 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

10



100531 If the second pressure in the regulated chamber 158 rises above
(i.e. exceeds) the desired therapy pressure, possibly due to fluid leaks at
the dressing 174 or within the reduced pressure treatment apparatus 150,
the piston 164 is biased back to the open position by the regulator spring

pres§1§§-dﬂﬁ?&lﬁ@?ﬁb%igﬁﬁoﬂtg%ﬁgmﬂfé??ﬁ% {s&llonedhalygen 18%f the piston
charging chamber 154 and the regulated chamber 158. Since the first

164, theambaent Messws: ity dmasmhsneguesswEelsuapiinghs fadyrsdpicsspre
treattEniQPPRRts BRI koRe 181589840 OiES3HE6HA (R eBUkried pRasR%Y, the

158 drops until the desired therapy pressure is reached, at which point the

secopd pIFsaEA iR thevesuwatadebsaber poiess on the piston: |Rigsfethe second
presSURPRAENEMad R HSbRRSpQ R R HadhR ARAHYTSEHRERDER ARt side 176 of

about -150 mm Hg, and the desired therapy pressure is about -125 mm
the pigjon 164 ggainst erbintigadonrese heaadatarsptte daGe s therggond pressure

in therRgEiatbdHaRMEING $is NTiRh raqRed B Ausitad IRERR BRGsure, the piston

chamber 154. The piston-driven device 180 includes a piston 184

164 mepestapnsErraiesdndhsinlpadpasitions2. This piston 184 is capable of

recipossh! MONRIBEIRIGISAR S £ MBREGERREIRIBIIPR($6S dE3-aBbOd @Nexceeds)
extended position (see. FIG. 6). A piston spring 188 or other biasing

the deriprd thseaBp BF sty esReTSIRIN Al lspkiont Hesudis 15788 Hé Grsvyithin the
redubSd pravair tha@xéanasshRASIION, the FRRPON6E & BINGETA ¢HMEGIBFen position

chamber 182, the piston 184 is moved to the compressed position. A seal

by thexs B YRIPTREd FheHbibe ARSREIMiP i itHHi FRMRERSAT Ehis ARy agbetween the
charf@ri@éhiigoehasaiRa ChRMOANASE anabelysze Sitberb g chRam Rethe charging

182 decreases. After moving the piston 184 to the compressed pasition,

charpber-fabis lessihpn dheeandaras T i hrarpwiaicd shambereladdhesepond
presP@8iiiPthe/ s g e Iiam Bértnsscaiging A Raird§ 2hktafsasResuheisediched, at

. 190 prevents fluid from entering the charging chamber 182 past the seal

whictoppin the, istor Lo agpr QNS Wdpasigircrestithging chamber 182.
Afteg (54 PigiDont RmBagimeave the TR isiahuie shnaripnrechRRsiiohdh®er 154 is

iston 184 may be moved again to the compressed pasition to recharge

p ( )
aboyt el o, mu e ABfHbE desised e ps dessyrsrisahod - 125 mawbig The
pis{o0s3iveRrddeniag dSPIgSYshadnanusticadratadiovic USeris provided for

compressing the piston 184. Alternatively, the piston 184 may be actuated .
charging & charging FHARRERHB2 St shir slog sham bearlart ol iferiHgPgfitgy en device
180 ehanabe spiiashrisacinpmiy Wishiaulktk kanted dhahrreyged PRRSHIHNBIMBY is

aET ;Lr%ppli_ed to the charging chamber by manual or. electrically powered
Capayg §.e°11°rf6‘(%8]%Mﬁh%iﬁ%%‘if%‘i@%&%@%g Gury and an extended
positi&R{8ReNF RPIGY aAIpiRbHePHERd BESHHIRSPEGR: 3 dnfsaasdiperiBigassociated
. illustrative embodiment is a manually-actuated pump having a first, or
within,thy Bisteny Bta bips heaisian dSthiryrasd ihe SHEPAR el 215
inclodss]a PRSSR&IESER (Rt Ee o ngoa O pREANS AN 8P sl the

end. The passage 223 may be defined by a substantially cylindrical wall.

compirssEa LOSHIOB2 4 Al Prothsayake SesiBher pHAE Shidrithigrhn charging
charAb&N 8D € enbirehaing! chhinRid $ha S8 ceNehRATehe RalB e ¥aliEber 182

between an extended position and a compressed position. While the first

decreaigsseClist ARG trPiftra A d b hsompretisd @Rty hfistog spring 188

atterBp&AB Tethim ShaprRioal 184 BaHekk el P siionO A tBO #PRIAGb PRI UEArging
eration of the device. 0059] In the extended position, the reduced

Cha‘€€8§§§?el%ﬁ?é%32tilf el d 2P argenth Hudd domarieriog the shotsing shiypker 182

past 3hesHaCe d (D RRRRIN Se il R GPFREGRSEEDP RN (B R HAGUSE SHRIEBSHITS2. After the
i sogrce 211 is primed or charged, and the reduced pressure source 211 is

pistqm &b A PRI APtk dedbesraisadrd nenitiondtp Biston7! kY spavibie groved again
to therdheprssengdaiogl ¥ h8chatkistHa BERciRL CHidERMTBYRIGAID Wil Bpressure.
delivery tube or other conduit, which may be similar to delivery tube 135,
such that reduced pressure generatedlliy the reduced pressure source
211 may be delivered to the tissue site.



[0060] Referring to FIGS. 9-11, the reduced pressure source 211 further
includes a barrel ring 229, a piston 231, -and a seal 235. The barrel ring
229 is positioned at the open end of the first barrel 215 to circumscribe the
second barrel 219. The barrel ring 229 eliminates large gaps between the

firsjduayyg! Zﬁﬁeﬁﬂ%ﬁf‘dﬁ%ﬁG@@@érﬁé@ﬂa%y%y}ﬁaﬂﬁgﬁﬁw&ftéﬁ*ngri EShser

barrel 215. When the reduced pressure source 211 is assembled, the

compregsing the pitiaie ko34 Uemnatiypiypherisioad ftimavihe griuaisddyas eectrical,

hydid\8i6l ot pacighade « &ttt erBisinD23E a@ﬂgh% SRABRR AR RHIE HEGH it should
the passa%zejf%ZS between the second barrel 219 and the closed end of the

be npted thaterdiesd e ssuss 0195 Besipplirdtio tbe dherviog shambechnapayabor

elec#iAIRNFoRErAISiAL31. 10061] Referring more specifically to FIG. 11, the
first barrel 215 includes aé)rotrusion 239 extending from the closed end of

thelRPBbarReBming tg HEDa%and 8 redncsdrspsawi iroment aipasatus, or

reduEESHIE: SORRBEFCIS PASHIRBRANY D h R ARRSAIGARI IS 8 SRAYRdI Alactuated
one end of the piston s&;?% 243 by the protrusion 239. The protrusion 239
PUMPPRIBE fKELI FhOYERHT A he 3d @ pespRh PRI har addigdférst barrel 215

incleke3 -/ PALBREOSHS @BE PN G) HSiALSPEIO 4 2AdSHACR BR ASRINSTiBDassage 223
piston_231. The piston spring 243 biases the piston 231, the seal 235, an

S
mayihe dlinsdPy arubsieatishasylindrictantbd Pissmstnee 2p5cdislinedsaidsiyes the
secon@ditiél B16 thrdubh thebplsPeiRi ISR ARanedS 152A10 23810EMIED19 is

an outer wall 247 and an inner wall 251 joined by an outer floor 253. An

movahle heEvsss 38 sakRdedRatiien and ptramresrcs Pt Mhie e drstznd second

barréledre PlusatiyPid adiahgunpar®iahi @iﬁ&@ﬁ'&mﬁgé@%@ﬁﬁﬁséﬁmﬁrbmels could
wall 247 and the inner wall 251 in the annulus 255. The radial supports

be apy gthcr SRt RAENIR BRI J16tH7V381  vet the presence of the
annedsI RS Irahvsltaridie sHesna e $eARBY Rt ibersadiake MINaL diddfhrged and

within the annulus 255 reduces the weight of the piston 231 as compare

does; §ot AGHYRIN Aok BRSO SHRRLY TG dbeed Brasf - heverraPresserbRryiHen, the

redud@PpreRutoabaiteey NistqRiaRI G artedb amtitaiiaiiRedN G ¢adive Sburce 211 is
Capa5ressure source described herein. 0063] A plurality o éuides 263 is

e eV e RAURed PIesHEP indTh EUEIG RIS 1S Srevisted enythgaecond barrel
219 2hBisadigneseer TRPCHANIACEHORN Mtk aYcHoP sebibsAdihdp ebadigtailhich may

herein, the guides 263 serve to align the piston 231 relative to the seal

be sizailar fo deliverycbig birrareh $hatredycrdascsas generatedby thestsdyged pressure
sourtRe pistedy 2310 VBR-ae6 teithankeligl 9 by means of a friction fit.

[0060] Referring to FIGS. 9-11, the reduced pressure source 211 further includes a
barrel ring 229, a piston 231,and a seal 235. The barrel ring 229 is positioned at the open end
of the first barrel 215 to circumscribe the second barrel 219. The barrel ring 229 eliminates
large gaps between the first barrel 215 and the second barrel 219 at the open end of the first
barrel 215. When the reduced pressure source 211 is assembled, the piston 231 and seal 235
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

12



[0064] The piston 231 further includes an inner bowl 267 that is defined by
the inner wall 251 and an inner floor 271. In one embodiment, the inner
floor 271 may be two-tiered or multi-tiered as illustrated in FIG. 11, but the
inner floor 271 may instead be single-tiered and/or substantially planar.

at ond i OEthE P61 %_P??ﬁ‘g’ DRSO pRArasoN U3 aNRCeRradidn2dgtadstes lateral
0

beneath the inner floor 271 to receive an end of the piston spring 243 (see
movepsat afithe,piston sRBgIAIoVRIEthE #359826 223 ARRRRIS R SR RS BFSton
sprifd 24 \YAL¥Ei PERh A RSMNBY HRtBRMIPNTHI DS RpaAHOWS Bfaéeaahé Bicton 231, the

regulator passage 275 such that fluid communication through the

seal 2y /and thmsecand bemal2lodevnd tis exadatt BRSPS selective

engaoesI ek ofctimy abBsRARTS vith dieke hedyddeseribad 3) thopiston 231
detail with reference to FIG, 15).  [0065] A well 283 is pagsitioned in the

includes AnowisE WAl prdrm nca ek ThhiHRSDBY 28 Atah Oshradetn annulus 255
is admaiwesaveenvrY aftarandthe7ang iRowhebwail DS Ichaanapdfaliglionadial supports

fluid communication between the well 283 and the inner_bowl ﬁ%?.
259 aesopesiticned; Ry st taeroieses el 248 and et 201 4R s applisg>S. The
radi%ﬁ%@ﬁﬁ?%@@ﬂﬂébﬁ@fﬁ@ﬁhﬁ%im@tt@ BEGIERSEIBEOyBY tReShick BRdioNthe

295. A plurality of guidance apertures 299 are_ disposed in the central
annyys se el él%ﬁ%agmaggcrzgsoéflfﬁéa?}?étam%%m%m&%?é%ﬁe%ulus 255

redREBSRE R IOM 6 tRe hii P38 MiY edmParedniat Bisaliowapsistye BaliiRludes no
similarly disposed in the central portion 291, and in one embffﬁﬁment, I];for the

annplys, HONEXRBtsBONIG BePPater dhah el U s o dssiem WihRa $PY

redk@Btpresfihessamlaf tbAdidanss apertures 299. The communication

aperture 301 permits fluid communication through the cenira| portion 291
o OGSl 75 BRI SRITENOES GO RS B s kD e

embbaBfdht] beeddthe Qitiass2%3 of dipoaal dBbackieiads supplyt239.racialégcribed in

outward from the central portion 291, As illustrated. in FISS.,ll, thﬁ%‘ dth
morp gl hsiitiha eI SR DI AUELES RISRILESIAS VG QPR s> and the
secotdBarfrsh Parrehe EhitR PBsfikAidiseRtioRaAldiuid topsonieatian rsedund barrel

seal 235. In other words, the skirt portion 295 of the seal 235 allows fluid
219byn g6 Hfp &gt iition 295 when the fluid flow is directed from the

sidgoweid)e SERd RPAN YINERIBEI RiRiaBs 2BlinactiBpased 1anand dedined by the inner
opposite side of the seal 235. The skirt portion 295, however, subst ntialgl iered
Wal]o%)\]/eﬁﬁ‘%%Th]ﬁfﬁé\ﬁ‘?ﬂft%lodBﬁFeeﬂ}Pé?é‘ﬂi‘HﬁPWHﬂé%g ﬁva?f%@fis’%?’?ﬁ& “tiered or

mulseaéetiestivektematials ityid commyieadionopast the sKiisteidide sipleatiered
valve member such as for,examEIe, a check valve .or otger V§| e coul
t

d .
and{RE ubsAtiAly Rl Pe iR IARE HARK O mayiRRES RS G TR 273 1s
defidelpetivattife hhantodb2a1vevechRdaneadvPaRipened pritlperdantel FIGS. 11

partion 291 of the seal 235. Although valve bodies of m types, s_hager?79 b
andl o EREIBIP RS AP RASRRS DBOYEBOBS ERPD Ot n bl G 2 may be
posﬁﬁﬂécﬁggtﬁaahﬁ%PIQ?7%§ﬁ?m3%B§QE%QQQ§E%NQU&s‘iﬁattﬁgt&‘loidh?mmunication

iston 231. While the valve bo is iJlustrate ing an integral part
throglﬁth@%é%ﬁ%@rm%ﬁa@o@ﬁ%b%%ﬂsg}lgﬁiyrﬁgﬂvﬁ%ﬁ%ﬁ%&mgn@ cment of
the CAPSARNTH MiRevaRa Batly (iRbisibea vitediodeghgtthefealnecsodiiG. 15).

279, 100691 In one.embodiment, both the seal 235 and the e bad
3039985 hach HEERS SESRIRBAL hEAAR G SO R A B ¥ channel

287 flating eonrdicaliadersilisand] YEbiladheymidtesenl D6Ite Mals chaynbE287
used to construct, form, or otherwise create the seal 235 a lve body
all%mgw%a%m%fm&tbmsaa Ig’?n‘ﬁ?é?r%ﬁ%oﬁngégﬁ W%B?B@%?e sealing
propestep oRbRSHig ANt FRES. with thetisisetsIGSL1A0mand, e vedi235
ith th I 279. .
incl%?igg/ a3<9e?r>1t\£va1|} p})rt?o\rlla2\§? ?l?a%tis ci?cumscribed 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

13



100701 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

pisti S9N wRdn WBie RIS &TAbiRe o9y RIS SRING SV dB@BRication aperture
positioned around the valve body 303. The biasing force provided by the

301 ja simitent s inngsed n the csniial parionaal- 30d e Rus sahyBE S gon in
comMNGRAYE SARMLREAIOR MRS Pt SR dReFREYIBIATARABIAUST the seal as

275. In one embodiment, when the spring 307 biases the valve body 303
the gnidargetApesiyess B99itidhe SARIHINISHER PPEFEEH Y 1permits Swid sammunication
throll¥B\&e H&M%I%&%ﬁ@ﬁi%ﬂ%@@&y Pf fHRSRAH BREWIE2 8D Ith@ PREBRM3 1 upon

embodiment, the biasing force of the spring 307 may move the entire seal
asseg@iYtoward the open position as illustrated in FIG. 20A. [0071]

Refoiing 29aip 40ift Somich 25 iiRisRdPB KGR ichidalit, 4h€ BasaRcoutward

barrel 219 includes a first housing portion 311 and a second housing

frony g6 6PntrabPamienit nobsillsEredrmt ontluthesragialiutwaidzpdending skirt

portiVig BR-aPEY i nAdBsISRRSEs Ak e N PBIHRNSGf thBelhsk halRetional fluid
portion 311. A floor 327 is integrally formed with or otherwise connected to

t
compunicrtp Rant $aosen 2Aentt Shec IR ik tantlinn P2 shihssitelird> allows

flui®PREARN P BEIRAI PR 6ABY RAGEHENYidiIEBRSSUIRLRRI #Rh ¥e/sife of the seal
boss 333 is integrated with or connected to the first h_ousin%portion 311,

235 pravbisdstha pisten ek inlimated povasbthe RRATIEE S5 LG 3Ry Aed- whthe skirt
portiBE 2P HYiReIE §9b@{&2maa19§!ﬂ&%ﬂt§tmﬁ&m@@ fvidly sppRsrei@etaighe While the

outlet port 227. In one embodiment, the boss 323 is a ninety deﬁ(r,ee fluid

skirtipgstiom af fsrisab aHectiyabt vl tderanrusifRHORBAtE DA PKITRATHAR 295 8
valvd3rerfsitionarayitinethene! NeLSIRG AQL G behkt vARe eemduiisiedl Bddsed to

be a rigid conduit that is formed from the same or similar material to that
perfgriythis fHICURBI, or in one alternative embodiment, the conduit 335 may

be SWBF- As DRk RaieHGE ResB SPERFEAlYARAIS alval ve Mo 3y fs

igéi ance apertures 337 are disposed in the floor 327 of the first, housing
pos

ResrPathe Gonnl ptiendedhias stk Sourtdhonelvale hogies offany types,
shasidiHRNSRANARY IRSUIRT, IRCONGB8 A0 3G DO LR BRI 24 ihian apex 309 that

ensure that the second barrel 219 remains aligned with the_piston 231. A

is aqRRiFG AR ANEREE thieebe soahd GlLATRCBISI0Brtdres W a7 g gpfe body 303

is ilﬁ%ﬁ%f%&f&fx@éaéh/ﬁxfé_?ﬂi oas of the Riaton2 He aaH HKoaga03diha Eernatively be
219. It should be readily apparent, however, that the piston 231 and the

a seRarih EOmAIPErDL Gombihp acabedrdhabys areridar 1o fggsg the valve seat 279.

CONDEY|CAIRBAPEKTEEIARAHBIBAH SBASESS B eh89andody allaviruiide from
communication with the conduit 335 through the floor 327. 007%] T,Ii1e
an e%%%%‘ﬁafr?o‘i%fﬁ%om&ﬁ%%?%H}FlHéﬁH&%?‘e‘ﬁ‘B‘&%’%@éﬁﬁ@é‘gﬂ!aW t silicone.

Whidh s QERMAGIRHPE MY DS hdTIBaMF il T RA1 SPEHRINRBUGHIEthe seal
343 sli in%ly e%ag.e the outer shell 319 of the first housin%éfortion 311 to

235 quhralys falil 8 Besdersddbatadisrdhls roatsa BrissipiiBRTaYe the sealing

propéHiey'sfARe Ikie pAidPASS A s IhY\hie hirfaes0s hariae 238,8WdH803 with the
constructed from fewer components, the existence of the first housing

valves¢t B} 1 and the second housing portion 315 allows easier access

withigoteg secerestipariebre Ittt Al§AaHNw S| easiebarsemphingfIbe s provided to
reduced pressure source 211. Additional advantages regar ing t§e S"dcipgfth
hdu ©

biasthg 335 BAEE ALY frneiths pista 3k angribealie &63 Ag en
reglRISIOHARS 0 AARIBINESkiRoR RSiRiARRIPYWaround 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

14



[0074] A shaft 347 extends from the end cap 339 and includes an

engagement end 349 opposite the end cap 339. When the second barrel

219 is assembled, the shaft may be substantially coaxial to a longitudinal

axis of the second barrel 219 and extend through the passage 331 in the
urgelQRE 3RATOHSAS HoSL BN ShRILIPPoIHbrASRIRG Bl RRRIIARGHM O Rermitted

the second barrel 219 such that one end of the spring 351 bears qun the

thropgh theregitlater paseres TRy ForRsiembedimentinyiiay bp arsing 8 Ephisgesthe valve

bod PSS HRAT the 4ifi68, INHNRE BAHAN iR SOFUIIHQUSINS PAHOL upward
315. The spring 351 biases the shaft 347 and other portions of the second

due iyt ﬂg@hﬂiaﬁ@ ihe epabitee S AGhguppetieorrBedinestit biagngiorce of the
sprilf IO 4P ndhe W BRI RE.ENIEGRARDE SAPRit0R SATLIALORFIG. 20A.

not bear upon the seal 235 or valve bodg 303. The sliding relationship and

end3@ttherReferiag Agne tRdilsd SddoRutisbissiad SeRtidhsnd 17hs second barrel

219 AR HER% IDEXRYE Fol@iGEAN R 22eehshinRIsing pPYHRD IRS2ITRE #18t housing
blasmg force of the spring 351) to move the second housing gortlon 315to

portign 34 Lincludss apisntarshidl 44 ddgxing aaigpsitureeddgh e @apegrend of

the fitg BOESINZAORRHS HROR S0P 82l 43 malapvey thiHalV & 19 ey tHS-RSe dokRected to
18), which forces the valve body 303 against the valve seat 279, thereby

the oyiegsheth g kLN corRRdRfidgi B thasie Prrtieg Al mpesig dhepsn end. A
passH¥e 331 \WhohEh@ radHgREspHRSS MaIRONSeE 2L IA 8858 I¥3Iedimsilisiraied or
in FIG. 11, a charging chamber 355 is defined within the first barrel 215

conngeted i theetisit iy siag bRt e d TebRBE? BhisdudesiHisomiiphPer22 7, which is
phydiagy Raphbwiel the fistans23h hearaih IR 436 (06 B8idIgebnnected to the

passal?ger]Z?S allows selective fluid communication between the chargin

outlel paTliser’ 358 ARicHBIdiAatetrc hath Be? %@@eﬁérﬂﬁ&@eoﬂttwef%g&g@%&emits

the dbigeypdie o INAIITNRAAAUIAR WaMmRIndal J8sdhh Ao NARIRSH st
the well 283 of the piston 231 through the channel 287. The well 283 is

housipe POigRH the ChARARIHGIRhRPE R AT g condhit dhaf is darmed ffem the same or
simit@HAe KAt ARRBE e 8IS RENNG IFSENOMMREH RIS A Im ¥ G INSit 335

fluid communication between the well 283 and the conduit 335 and outlet

may k& fls%ipls the second barrel 219.  [0076] While the regulator passage
273007y stRéeshashatg gis@@fe@ﬁmmmrlmasmm%, dPeiRaHR @pertures 337
(gassa e 275 could_ instead be routed thro%%h the wall of the first barrel

are

I
RO iy s flodsr drelsebithe Hvst heniinptHgEahtuiMther lestrtisRd pessure
sourdd QWing akschIBamupisaidandealiveefe s ¢hateRR the guidS9ZE3 BT the piston 231

operation, the reduced pressure source 211 is capable of being used with

to ensyfe thaj Hhsoicennd Spmrekal semains aliengwithdhe BRI Slmhfristion fit
betWbaSthOLIRICRSE RIRPSUI@ HEAAPPRIreY Itk S8R ik the TR sitions of

port 227 of the reduced pressure source 211 is adapted to be connected

the gistongfl @RS esioathRatel e dtahauid hsieadiinaprater)-hausyersthat the
pistoNIBIUEHY ahdLeb6ARTBARFE OIS, IBteQRRE B AIBMABIL ¢REhRIC IS Y munication

source 211, in gne embodiment, the reduced ﬁressure source 211 js not

aperfure 48 dsalse feshasisl indhsdlagtee divalamiting sommugition with the conduit

335 gheupiahd Mleaesgmbodiment, the reduced pressure source 211 may
either be used with low-exudating wounds, or an alternative collection

sy duci bissarradmensingaPREON o A0RBY e RIdE SEiRg FARY BR ifteggally or
othelvie|REnlLIeG 10 a JOAEBURCTRSBAGLN MixRd bansh 1R dibeiextRNiatiingly
position (see FIG. 11) and the compressed position (see FIG. 18) of the
engge e A 5Fbetha 1550F e st SRUHB PSrHn Ao ExiaiscRtr pantinisslosed

secofRUbIES] PIOIHiER BRUEEpAINSNRIrichaigeruRE i HausaBes)CanalietRé second

b %elivering reduced pressure to the outlet port 227. To prime the reduced |
arr

6L RAYSRUFORSIE frem e herraPORtS e Tigres s e fiosing
portitie Jrstahariel seborkyusifg peaiol1at shg16RAUGRE PIESSILI & PRI R 3ddoifd barrel

placed in the compressed position. The force exerted by the user on the
second barrel 219 must be greater thap_the biasing force provided by the
piston spring 243. As the second barr 219 compresses within the first
barrel 215 and moves toward the closed end of the first barrel 215, the
force being exerted on the second barrel 219 by the user is also

transmitted to the seal 235 and piston 231. The movement of the second
harral 2109 the ceal 225 and the nictaon 2221 into the comnrecced nocitinn



one embodiment, it is desired to generate a reduced pressure that is
greater (i.e., a lower absolute pressure) than the amount of reduced
pressure to be supplied to the tissue site. For example, if it is desired to
provide 125 mmHg of reduced pressure to the tissue site, it may be

219 GRS 4RABIGIHEVANER IS RPN LR TRREAP B EH R d 5PNt Rfnal

reduced pressure. 0080] The regulated chamber 359 is used to

advapiagesiesaidion tectlidinggngesensntetibe fradinnsiag petirnatltleansbihe second
housaﬁg;ﬁ{)}ﬁamf'siéf@e% BiMYAeR iRsd aelaesk e ssure within the charging

chamber 355 is greater than the reduced pressure within the regulated

chdA4] 358 shadt Ahé axisadefoaethp rassear 14 Yaddatindesiaarggament end
349 3positeaR LRICHE390S ket dh ARy BIRSSHIE! 319 M@Jﬂﬁf&r@,ecﬁlénsﬂ%?t may be

seal 235 (exerted b@he increased absolute pressure in the regulate

subsgantipibe camdal iy hensitingraxie ofithss seenslhore i Rpnd extsa through the
pass@GRTA Hhena H1iRFRNOTSRAB IRV B SIEHEH IR Y3 d £ ?:ﬁ}gﬁ%"%@llt &3psitioned

moves the valve bodﬁ 303 into the open position (see hereby

withim Sgises addbasglrd L ushohas onscad efdhenspanedeh diense upon thadlaes 327 of
the fiRd wﬁs@ﬁ@aﬂieﬁrs?ﬁ%na%&ﬂéﬁemgo@mpﬁhg% 88418 q@gﬁtﬁxféﬂﬁm 347 or

the regulated chamber 359 with reduced pressure (i.e., the absolute

anotpeg perfieniofitbersonddiouringmpritiond bonthe sBriB&BS p)biasas e shaft 347 and
othef§RPEERIBERWR AR ISR %@g&hﬁlf@%{}vgﬁpa RRLRE PINARIHRSe position of

atmospheric pressure above the seal 235, is sufficient to counteract the

shaff, 344y kit d br imavhighuthecingaasg et prdrihol therbafh A7 skagy netobess upon the
seal 25 8L RPN (S8 Fifhe lPNHENR R HIBIRPURIRA SHAMBR R3Rden the first and

charged with the desired therapy pressure, this pressure may be delivered

secopyl husingostipng S Hbtake Alpubiawsry. to exguauiononen the Seguddwusing portion
(agaHRIALI R0 §68réd bl 86 Re VO RARINRY HUBE R b HISHS BIR an

for treatment, it will likely be necessary to compress the second barrel 219

engaght pPaicRrsibtis engagednnsiionecngagementepdoidd sbihe slpde 347 bears
upor HERMKIED StABFRIMREFHRIESSEYS 05 (REIeE Wighi il erchassiNg CHAMDSEdy 303

355 will pull air and any other gases from the delivery tube and the tissue
againfthevakyrosprb 220 Ehinehinnrs sutiecdhiheoraniutcaliondseyghths regulator
passagPpgach the desired therapy pressure.  [0082] As the reduced

pressure source 211 is being primed by one or more compressions, it is

imdBPEH tnihan hdstisdpusvenppresstiizisaesadd sty bedrreddnd1C. 11,
a chigiig SRAHBIBSHAMPEM3a S ARPUeTRY: Rastking Siicheation 2R%aMPe A

seal 235 and not into the regulated chamber 359. Positively pressurized

regulptedrehambend Y2 isfirpd mathisethsdonsrRpwhA6Terhihritienss, beprath the seal

235 .amﬁet?@gﬂﬁﬁéiﬁp%@ag@ high MW GosifesanlitheorRAYaRA ISR TR EhahéScharging
then being aglplied to the tissue site. To prevent positively pressurized gas

chambsn ontaRth e geltrdiehparbeming depsndinestinthe posiipRsfidevadve body 303.
The 8HARBH RR2EEr2HD FRANAMHRREN IS WRH RSP0 E P 8L HIRJA 231 through

compressed within the first barrel 215, the second. housing portion 315

the chagipel 281hiTbe ek R isrlianed pishibs sammynicationaprrnrg 49 leakths seal 235
and théieRAaHRanE Loy 398 dhatdeissnihrivalyeiedys BP3Vnithatirsetuid

position. Since the shaft 347 remains engaged during the entire
compymisAtian hstwehtigig st Rdknd ths s oadiiit d hred ket part a2 1af theesecond
barr@inygthin the charging chamber 355 is vented past the seal 235 and not

into the regulated chamber 359. 10083] While the reduced pressure

sodP0e 1 Whtile dhsgesulaies passage 2R, il udrdiRg asceine dispasedovsithin the
pistod333 BRRtRsRairgRs41RvE78.901dSRaURE U WRinku A bR/ IR Gathd first

will be readily apFarent that all of these components may be any size or

barreh 3. TFAESHAIRY RASSIEEAI2 Soudabmanyraprdys taatissnutablg for ¢llowing fluid

comMAMR R b3BIRthbeHaNsEsed such that the valve body 303 is
positioned below the valve seat 279.
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10084] Referring to FIGS. 21 and 22, a reduced pressure treatment
system 511 includes a reduced pressure treatment apparatus 513 for
delivering a reduced pressure to a dressing 515 positioned at a tissue site
517. The reduced pressure treatment apparatus includes a first flexible

blagisterrp2 iR 8fcR8R00 04 Texikle ﬁ&%@&% seurcd D EXBIRNIaGEEEmE 2ted with

523 are preferably made from an elastomeric material such as, for

othep ¢OMPIOCALS HED HRIperrREsS SHIB BeAtBeRhiHemataB o o afiaiured pressure
treatiishil§ydRin hEsidee 524 in6IUBRS RGAPBIESSINE ERATRRED pe BuM B 211 is

isposed a biasing member 529. The second flexible bladder 523 includes

d
ada P RAEAITEEP Bl iy snithsorRIBeseendut dBat i Heidlcsongscteg o a tissue
site. DIORHMASHAMAREIT 28 FeP SJuBDE R AMELHIES HRARIRVIAR &RESHEce 211, in one

force to resist collapse of the chambers 527, 535. In one embodiment, the

embgimanty thsaedireed myessyre spirosA ol nipadethie: callint Wennd exudates or
otheWilRiBsANHNiAUGY (hRGRABNARIBP2Th 5RO e RBbIBRISES, SRYIRRR WMNREsMIRe source 211

chambers are exposed to a Eressure less than an ambient pressure

mayGithsuheRs e telpresy FoRRdings AP AbsEIRtYS salipctionsysigs) such as an
exteffie il OPIRRIAIAR fediiehidobe pea WayIRMARA Lo allow

expulsion of air from the compressible chamber 527 when the first flexible

blalffE8k sBefiariagipleidsdldyrad KbrihssxtmdsdangitinaissefiGo b the
comPRINUEESHINR £ (PR 57%) sitaoptadecmpnasiie fatdiexinlak/atdankal in the

back to an extended position, the one-wa valve 541 prevents or

extended pasiting tba GedCad pressHECaINEIGAG thdsaphiraugeic and inbapsaof capable of
delivBRisdR IR @pecyiare B uR atlied poieadyfluld pRiesIHbe-a05RTERINRIR source 211,

chamber 527 through a one-way valve 551 positioned between the first

the sreQmsl B ddP soDamR e QuEsrRIarkiln dhs SRt dreeh2 MRy Mg such that the
redudedi ol Boarcbarning shasahsiRSSiniRde SPEIRISESIDIR ShRbRIRADy the

to create a reduced pressure within the charging chamber 535, The first

usernAheSeRand drEoh Zhh b b sisAlebanig BitsinedarreRparidedtun thg piston

spriflTIess 1oAY eRfedhimd ealier a9 ebmbRlskRd Waatn RS IHu4t HaRN e 1BNAkEIRDves toward
chamber 535. In,one embodiment, the biasing member 537 in the

the clnsgd enyl of Sherfirselasrl 3 10nibedotss Reingexertistondastssand bamshRLo by the
userlRANSERAARHIRSIHE RO RE 23 SIFROSBEHHE AHYMESSHRATARPRICSRd barrel

This configuration allows the charging chamber 535 to resist collapse

219.dhe st ad fbe RisoRets hiata the samprsesedrasitionecrasesile volume of the

charghaiehenbab3ss. KO8RV eraiee it mpb ehadbes B3sidenadel) théPressure in
communication with the dressinlgH 515 to deliver a reduced pressure to the

the charging thagber 438 dnseaieh dvkaur 4k otheiosaehwiyadhe shatging chamber 355

are AlAT8ING ebapd pa IecARUDErISEUD ST Bib 48l BB RS SHE eased pressure
delivered by the chargig}? chamber 535 to the tissue site 517. The

within the GBargiBE-HAMRET Ady be similar to other regulators described herein,

or fedydle aWherhne D4RE RfdReY REh HIRYIER: FORAUIRLIEAPUAIIRS second barrel
219 %ess,ure. In. one embodiment, it is desired that a pressure within the

SRjRsPeHarRp Exei by fhedtrian SRENSAR AR Sredisien 2ad ragyants giston 231,
the S2aB8S] HhraRYsEE6HS Wit 2lis iewarddalivieddaithestifsive At Rk oVifent

regulator member 561 ensures that pressure delivered to the tissue site

occugs Fhevlume afdperhengings husber e ARG SRS satinse i skidaation 295 of the
seal SBPPHREVEOHIS tifRIIRSHMDENHNS HreXaeRHdNeasasiiehin pERRYHUERSEE the

ore reduced pressure is needed), the regulator opens to allow fluid

ie.
chaféah% Shian-bRANABA THE BRI ASSHERE drop dePrrssHEe s> 2
gendrdifon of t8@TREH! Pridcueen Beclin Stnih headas Birg! Chambbauss 22 the&olume

reduced pressure treatment apparatus has heen described as havin

. . v a .
InereEtyi e&iﬁﬂ%ﬁéP£ﬁ#ﬁféﬁ%&%ﬁ%f?&ﬁ@&%%{h@@%@&%&am%ﬂ 35518
depeii@eftibe ehbsfring \Mnideaat Wethel ginesl snandates shpmbaféasyer BRERal 235. In

described in this particular embodiment, a regulated chamber exists either

within the dressing 515 at which regula{id pressure is maintained, or

within a fluid conduit fluidly connecting the regulator member 561 to the

dressing 515. [0088] Referring to FIG. 23, a graph is provided that

illustrates the changes in pressure over time within a regulated chamber

such as the regulated chambers described herein. The ability of a
charainao chamber to recharae the rearilated chamber allowe the nreccrirea



[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.

one &by EICIaiRsited 1oNRNLAIY -ARIUALEE PRAVGRARIESHEABH(TL., a lower

comprising: a first barrel having a substantially cylindrical wall and a

absolt BEPSSHER AR (S ARRRMINIOTIRINSSE PTRRFHFS doebhrtnpdicd tothe sgig pite. For
exarkpRMPRNOERGLeGE Retes Hihe1s e Rt aiémﬂ&r% B iedsaBdithst may be

_piston; a piston spring operably associated with the piston to hias the

desirghlg: o ibryedhe BreiRg chrBhE Al rtraresd 1R LS0ommidesttrrtried grrgsure-

Chf}m[; The regulated chamber 359 is used to generate the desired therapy pressure
that is delivered to the outlet port 227 and the tissue site. When the reduced pressure within
the charging chamber 355 is greater than the reduced pressure within the regulated chamber
359 and when the reduced pressure in the regulated chamber 359 is less than the desired
therapy pressure, the upward force on the seal 235 (exerted by the increased absolute pressure
in the regulated chamber 359 and the biasing force of the regulator spring 307, both against the
atmosphere pressure exerted downward on the seal 235) moves the valve body 303 into the
open position (see FIG. 20), thereby allowing fluid communication between the charging
chamber 355 and the regulated chamber 359. The charging chamber 355 continues to charge
the regulated chamber 359 with reduced pressure (i.e., the absolute pressure in the regulated
chamber 359 continues to drop) until the reduced pressure in the regulated chamber 359,
balanced against the atmospheric pressure above the seal 235, is sufficient to counteract the
biasing force of the regulator \spring 307 and move the valve body into the closed position (see
FIG. 19). When the regulated chamber 359 is charged with the desired therapy pressure, this
pressure may be delivered to the outlet port as detailed previously.

[0081] When the reduced pressure source 211 is initially connected to a delivery
tube and tissue site for treatment, it will likely be necessary to compress the second barrel 219
within the first barrel 215 multiple times. As each compression stroke is completed, the

reduced pressure generated within the charging chamber 355 will pull air and any other gases
 from the delivery tube and the tissue site until the pressure within the tube and at the tissue site
begins to approach the desired therapy pressure.

[0082] As the reduced pressure source 211 is being primed by one or more
compressions, it is important that air and other positively-pressurized gases being pushed out
of the charging chamber 355 are pushed past the skirt portion 295 of the seal 235 and not into
the regulated chamber 359. Positively pressurized 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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a seal disposed within the first barrel, a regulated chamber being defined
between the seal and the piston; a regulator passage providing fluid
communication between the charging chamber and the regulated
chamber; a second barrel operably associated with the piston to move the

houfliSEPRLRUYESUPHROVERIERIRM RPBIEIRMVAGRINEJGHEREH PLRSBIAIRHUWTMTISA7 exerts

being manually actuated by a user; and a valve body operably associated

a forgRRirtBerugRRIXkbetthldidbavaly uhedy OB bcesed position. Since the
shaféQTReiGAY SAAB BN AR AR HEIHBIHRRRRSA0H dha SRAUAAL of the reduced

chamber. 2, The manually-actuated reduced pressure pump of claim 1

Presfyr3UEeTdrsithg: 2 rerighiadie SharsinesdiaBRend o dtareptsriprsh o 4Rk 235 and

not REshhior&iamibe dalvdaorkytoward an open position. 3. The
manually-actuated reduced pressure pump of claim 1, wherein the valve

bod{48Hispidil i accunchpismshopae daingluipg the first barrel 215, the
secofithbatadl229tURES sieduAd R aRIEEPYB3D 1fve BEEn e ABEIN eI S 88 blsing

cylir?dr}igzlisfto\g]iﬁrli)% rrggzi?lr}ifagllpparent that all of these components may be any size or shape.
Additionally, the relative positions of the valve seat 279 and the valve body 303 may be
reversed such that the valve body 303 is positioned below the valve seat 279.

[0084] Referring to FIGS. 21 and 22, a reduced pressure treatment system 511
includes a reduced pressure treatment apparatus 513 for delivering a reduced pressure to a
dressing 515 positioned at a tissue site 517. The reduced pressure treatment apparatus
includes a first flexible bladder 521 and a second flexible bladder 523. The flexible bladders
521, 523 are preferably made from an elastomeric material such as, for example, a silicone
polymer, rubber, or another elastomeric material. The first flexible bladder 521 includes a
compressible chamber 527 in which is disposed a biasing member 529. The second flexible
bladder 523 includes a charging chamber 535 in which is disposed a biasing member 537. The
biasing members 529, 537 may be any device that provides a biasing force to resist collapse of
the chambers 527, 535. In one embodiment, the biasing members 529, 537 may be a porous
foam that allows flow of fluid within or through the chambers 527, 535, but resists collapse
when the chambers are exposed to a pressure less than an ambient pressure surrounding the
reduced pressure treatment apparatus 513.

[0085] The first flexible bladder 521 includes a one-way valve 541 to allow
expulsion of air from the compressible chamber 527 when the first flexible bladder is 521 is
compressed by a user. As the biasing member 529 in the compressible chamber 527 attempts
to move the first flexible bladder 521 back to an extended position, the one-way valve 541
prevents or substantially reduces fluid from entering the compressible 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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5. 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

presSERUIRTAE RRSSARE HAIREEIS §3¢ RiasPYAUSE AR %XQJiﬁiH%?Heﬁber 537 in the

counteracted by a pressure within the regulated chamber; wherein the

charging shsabersS3sdniamerris foamdbat omashrosiiiantia ¢rdapss thanthp binsing
menfBBALEE GRATDE 1R 1655 HRARI Bl RRHAING 3L SR LORIRRNASSHERws the

and wherein the valve body is positioned in the open position when the )
chargiag shambatriA e tesitieelanse shobdhad & eaeatsr acdHophbniessvErIRyrhpytored in
the d@{ﬁg%%hgngge@_ﬁnually-actuated reduced pressure pump of claim 1,

wherein: the charging chamber stores a first pressure, L .
[0086] The charging chamber 535 is positioned in fluid communication with the

dressing 515 to deliver a reduced pressure to the tissue site 517. A regulator member 561 is
positioned between the charging chamber 535 and the tissue site 517 to regulate pressure
delivered by the charging chamber 535 to the tissue site 517. The regulator member 561 may
be similar to other regulators described herein, or may be any other type of regulator or device
capable of regulating pressure. In one embodiment, it is desired that a pressure within the
charging chamber 535 be less than the ambient pressure and less than a desired therapy
pressure that is to be delivered to the tissue site 517. The regulator member 561 ensures that
pressure delivered to the tissue site 517 does not drop below the desired therapy pressure. If
the pressure supplied to the tissue 517 begins to exceed the desired therapy pressure (i.e. more
reduced pressure is needed), the regulator opens to allow fluid communication between the
charging chamber 535 and the tissue site 517.

[0087] In the embodiment illustrated in FIGS. 21 and 22, the reduced pressure
treatment apparatus has been described as having a charging chamber similar in some respects
to other embodiments described herein. While a well-defined regulated chamber has not been
described in this particular embodiment, a regulated chamber exists either within the dressing
515 at which regulated pressure is maintained, or within a fluid conduit fluidly connecting the
regulator member 561 to the dressing 515.

[0088] Referring to FIG. 23, a graph is provided that illustrates the changes in
pressure over time within a regulated chamber such as the regulated chambers described
herein. The ability of a charging chamber to recharge the regulated chamber allows the
pressure within the regulated chamber to vary little from the desired therapy pressure during
operation of the reduced 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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the regulated chamber stores a second pressure; the first pressure is less
than the second pressure; and the first pressure and the second pressure
are less than an ambient pressure. 7. The manually-actuated reduced
pressure pump of claim 6, wherein: the first pressure is about -150 mm
Hg; and the second pressure is abgtjt A3®pgmm Hg. 8. The
manually-actuated reduced pressure pump of claim 1, wherein the
gulator passage passes through the piston. 9. The manually-actuated

We eraﬁlced pressure pump of claim 1 further comprising: a regulator spring
operably associated with the valve body to exert a biasing force on

1. A manually-actuated reduced pressure pump comprising:

a first barrel having a substantially cylindrical wall and a closed end;

a piston movably disposed within the first barrel, a charging chamber being defined
between the closed end of the first barrel and the piston;

a piston spring operably associated with the piston to bias the piston in a direction that
allows an increase in a volume of the charging chamber;

a seal disposed within the first barrel, a regulated chamber being defined between the
seal and the piston;

a regulator passage providing fluid communication between the charging chamber and
the regulated chamber;

a second barrel operably associated with the piston to move the piston toward a
compressed position when the reduced pressure pump is being manually
actuated by a user; and

a valve body operably associated with the regulator passage to selectively allow or

prevent fluid communication between the charging chamber and the regulated

chamber.

2. The manually-actuated reduced pressure pump of claim 1 further comprising:
a regulator spring operably associated with the valve body to bias the valve body

toward an open position.

3. The manually-actuated reduced 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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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
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less than the second pressure; wherein the biasing force on the valve
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the second pressure i$ less than or equal to a desired therapy pressure;

and wheréieiigdivid semymupediosbepughiborsen posingsaghien the
SeGIRIRRERE BRI TRNE LI NRATIISA IR RESFBY & pressure within the

regulated chamber;
wherein the valve body is positioned in a closed position when the pressure within the
regulated chamber is less than or equal to a desired therapy pressure; and
wherein the valve body is positioned in the open position when the pressure within the

regulated chamber is greater than the desired therapy pressure.

. The manually-actuated reduced pressure pump of claim 1, wherein:
the charging chamber stores a first pressure;

the regulated chamber stores a second pressure;

the first pressure is less than the second pressure; and

the first pressure and the second pressure are less than an ambient pressure.

. The manually-actuated reduced pressure pump of claim 6, wherein:
the first pressure is about -150 mm Hg; and

the second pressure is about -125 mm Hg.

. 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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wherein the biasing force on the valve body is counteracted by the second pressure
within the regulated chamber;

wherein the valve body is positioned in a closed position when the second pressure is
less than or equal to a desired therapy pressure; and |

wherein the valve body is positioned in the open position when the second pressure is

greater than the desired therapy pressure.
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