TI TLE OF THE | NVENTI ON DYNAM C, REDUCED- PRESSURE TREATMENT SYSTEMS AND
METHODS RELATED APPLI CATI ON [ 0001] The present invention clains the

benefit, woadefo3b3b. S.C. 119(e), of the filing of U S. pErasheaoossbs Pat ent
Application serial nunber 61/1 16,121, entitled "Dynam c, Reduced-Pressure
Treatment System and Method," filed 19 Novenber 2008, which is incorporated

herein by reference for all TRIVLEQGESHBASKERAIGN|[ 0002] present invention
rel ates generally to nmedical treatnment systens and, nore particularly, to
dynam c, reduced-pressure systens and net hods. [0003] Cinical studies and

practice gy _rljm%:' {RE YREEN i jrfdl 0 a
tissue site glll}ginﬁe)’\r??%bg?cpgcce %jsrat egnfiﬁg gromﬁﬁﬁﬁﬁgﬁ ?P&@g@%% tissue
site. The applications of this phenonenon are nunerous, but application of

reduced pressure has been parti rly.s essful in treating wounds. This
tregt ment (frequently referred ﬁghaigﬂé%m(i"aﬁ%mni ty as "negative
pressure vwoygud1j T8E BR¥%ent intRWEn claih SRR GRREES UL @@T ggg 9§e),QJf tﬂevﬁlgdagJ imng

t herapy"”) provides a nunber of benefits, which may inc aster

and i nof ¥as @dovfisipmal [Patend A pplicagioaserdiz mumber 6116512 ITpptitixall 1Qynamégjuced
pressure i s lied.to tissue thr P ad or er nifold
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di stri babokpigatt€PseRbyYeRISIteForlt A1 filkodes.ssue site and channeling fluids that
are drawn fromthe tissue site. e possible benefits of treating a tissue

sit® with reduced pressure include reduction in edemm, enhanced bl ood fl ow,

pronotion of granulation of ti ssgﬁ%fl(‘gg&ﬁ?ﬁbng of bacterial colonization,
0 0

renoving of inhibiting agents, p a noi st healing environnent,

and enhance@o08g| brestntahvetigh alatenNgHMURRY nlddQRAfHredtmenl SBmsiahl, BadesSt | Ng
reduced- pressure treatnment systens and net hods are addressed by the systens
and mePaégulagy, toynamicy radpesd-pressurrosystensiand mepteefsodi ment s descri bed herei n.

Aocor 10, ) bSO By RO Ry IR PRl RN o,

I nt5 udesoxdmitpid 4 téstle kive aydnaaitnandoadcelermtds the growth of new tissue at the tissue site.
The applications of this phenomenon are numerous, but application of reduced pressure has
been particularly successful in treating wounds. This treatment (frequently referred to in the
medical community as “negative pressure wound therapy,” “NPWT,” “reduced pressure
therapy,” or “vacuum therapy”) provides a number of benefits, which may include faster

20  healing and increased formulation of granulation tissue. 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 site and channeling fluids
that are drawn from the tissue site. The possible benefits of treating a tissue site with reduced
pressure include reduction in edema, enhanced blood flow, promotion of granulation of tissue,

25  decreasing of bacterial colonization, removing of inhibiting agents, promotion of a moist

healing environment, and enhanced epithelial migration.



to the tissue site, a sealing nenber for coupling to the patient's
epiderms to forma fluid seal over the tissue site, a reduced-pressure
source fowoponpiseisng reduced pressure, a reducedpressur ectalskoenysonenber
for delivering reduced pressure fromthe reduced-pressure source to the
mani fol d, and a wave generator associated with the reduced-pressure
delivery nenber. The wave generat$UMMBARY S a wave to the reduced pressure
devel oped by the reduced-pressure source. [0005] According to another
illustrative, non-limting enmbodinent, a method for manufacturing a

dynam ¢, T e brBhIERS With &b TEMceE BRASIR [0krchPRiidi AdimaRi@af e on a
patient includes e steps of: “providing a manifold for placing adjacent to
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]E:oupl |§3,grgdehe reduced- pressure delivery nmenber to a reduced-pressure source
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pressure, and providing a reduced-pressure delivery member for delivering reduced pressure

from the reduced-pressure source to the manifold. The method further includes the steps of
20  providing a wave generator and associating the wave generator with the reduced-pressure
delivery member. The wave generator imparts a wave to the reduced pressure developed by
the reduced-pressure source.
[0006] According to another illustrative, non-limiting embodiment, a method for
treating a tissue site on a patient includes the steps of: disposing a manifold adjacent to the
25  tissue site, placing a sealing member on the patient’s epidermis to form a fluid seal over the
tissue site, fluidly coupling a reduced-pressure delivery member to the manifold, and fluidly
coupling the reduced-pressure delivery member to a reduced-pressure source for providing
reduced pressure to the manifold. The method further includes associating a wave generator
with the reduced-pressure delivery member. The wave generator imparts a wave to the
30 reduced pressure developed by the reduced-pressure source.
[0007] According to another illustrative, non-limiting embodiment, a reduced-pressure
delivery member includes a first lumen for transmitting a liquid and a a second lumen for

transmitting a gas. The first lumen has a first interior space and the second lumen has a



the second lunmen in at least a portion of the second interior space. [0008]
According to another illustrative, non-limting enbodi nent, a

reduced- pwesiwwmsomel i very nenber includes a first | unmenptoruste@nsswiti ng a
gas and a second lunen for transmtting a liquid. The first lumen has a
first interior space and the second |unmen has a second interior space. The
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features a V, ﬁﬁ;ﬁ% i rati. &{%)&g& i re
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f ol | owleBRirEmdIESERIRIdeOn {iDF 1iihen RRAMONESIRHD 18 andlaGgRmdiluinen forschemat i ¢
diagramw th a porti ho i n._cross, section of illustrative
no%-l iSRS Sﬂpr’r&ﬁ? %‘S?tvl\‘ﬁé]m‘éfilh%?rﬁ SUNEFQE é‘%ﬁcﬁrag‘iﬂﬁrsgc?@el%ﬁ?s Lystem
[ 0011]sekdrid{REridr dpacd B BtRIuntends AEHRMaVIehS iR pRO FbiON{161dqMIPenieable0S S
section of an illustrative, non-limting enbodi nent of a wave generator for
use wirhdteral. dibechiond marf isfomyadadndm a gastemesablsrandsligusd-impermeable mariabm
[0012] EI%JRE 3 istha t?]%rg).eqatti ¢ di age;am with a portion shown in cross
sect | gidds TIPRSPR AR F P ARPUY PRS- | i mi ti ng enbodi ment of a wave
generat or f[0009]SGth¥ februp snaaacknta@iel opthe Allgyraard embsdithene dvifibessnk e
treatnment system [0013] FIGURE 4 is a _schematic di agram of another
i 110us taparenievidhrserencarto ths drawipssand detailed descripfion that iIPW. an enbodi ment of a
dynam c, reduced-pressure treatnent system [0014] FIGURE 5 is a schematic,
perspective view of an illustrative enbodi nent of a reduced-pressure
delivery menber for use with an enbodi ment of a reduced-pressure treatnent
system [0015] FIGURE 6 is a schematic, perspective view of an
illustrative, non-limting enbodi nent of a reduced-pressure delivery nenber
for use with an enbodi mrent of a reducedpressure treatnment system [0016]
FIGURE 7 is a schematic, perspective view of an illustrative, non-limting
enbodi mrent of a reduced-pressure delivery nmenber for use wth an enbodi nent
of a reducedpressure



treatnment system and [0017] FIGURE 8 is a schematic cross section of the
reduced- pressure delivery nenber of FIGURE 7 taken along |ine 8-8. DETAI LED
DESCRI PTIv@ 20F/ds130STRATI VE EMBODI MENTS [ 0018] I n the fekrwseagosebail ed
description of the illustrative enbodi nents, reference is nade to the
acconpanyi ng drawi ngs that forma part hereof. These enbodi nents are
described in suffici BRIEFDBESCRIPTEONOF THEDRAWINGS in the art to
practice the invention, and it is understood that other enbodi nents may be
utilized and that |ogical structural, mechanical, electrical, and chem cal
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connective car anents, or an er tissue. The
dynarrigeneratedﬂﬁeﬁe witﬁsmwnﬂ)oﬂrrﬁatt nséaﬂymb,emlﬂm pres,surertndatrdmtaystan; fold 112,

an sealing nenmber 111, a reduced-pressure deliyery nenber 144, a
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pressure treatment system,
[0016] FIGURE 7 is a schematic, perspective view of an illustrative, non-limiting
20  embodiment of a reduced-pressure delivery member for use with an embodiment of a reduced-
pressure treatment system; and

[0017] FIGURE 8 is a schematic cross section of the reduced-pressure delivery
member of FIGURE 7 taken along line 8-8.



VAC(r) G anuFoanm(r) Dressing available fromKinetic Concepts, Inc. (KC) of
San Antonio, Texas. Any material or conbination of materials may be used
for the meoi2bnlersat erial provided that the manifol d mareriuwkodossoper abl e
to distribute the reduced pressure. Unless otherw se indicated, as used
'r'\ere! n, "or" does not require nmutual exclusivity. [0021] The term

"mani fol d" aPEEAHLABTESCBEPEIGNIQF IELUSTRATEE IMBEMHABNTSt r uct ure t hat
is provided to assist in applying reduced pressure to, delivering fluids
to, or removing fluids froma tissue site. A manifold typically includes a
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f r om ti§enade enthe factdnsmmgingrdoawinigs thet foami & parchergofa hbpseemeftodiBents 8leds nay

i ncl ude, w thout |jmtation vi ces, that [ :
i L S e A 3 SRy U, BRAG R hOR s angec
col | echifRRoqff diichirbodingh SmapBehufinRiand tat logieal wresurel npuhanicad | nel ude,
fl ow channels. The nanifold nmaterial nmay al so be a conbinati on or t%eri ng
may

81; (rjr:ats ﬁgd;g’daad,éan_ﬁgileemicahmaagemﬂ ngadgwﬁtl oteleparfiag from Wy SPBISRT PGoRC £
0, a.second na '
he maivegtn. Ho2vorlsys] SohECaty KL Rt e L e e e er a1
?r; tee?iegﬁéad%sﬁs g@gcmgdlgeAremt, ‘EHehi;%sdlﬁyﬁbﬁ ﬁiaﬁ;} d%nhlﬂ ﬁérta’nminfdnmtatiag &nowp tdhthose
al . used. material with a higher, or | ity (. [

R ol®e S:kﬁ]ée)d initemarGr Brrufodlaming dqititeddesariniay 1H g“ﬂ%fgﬁr’ Bﬁq%\é\%rf? ﬁggegﬁ]é aiﬁ‘ﬁ’é\?i oﬁ; .

nong e na pQssi k.al \ ;

mac or e AG tgar e PR e B e et ances
it may be dpwil9pRbRring medpiimaiily toFIGERR b anhibustative embediment ofifondi ng

process or to add _ other substances t e material, such.as antim bi al

ag 1(_'ant .sgirmm[écarfﬁiicﬁ%gﬁesim theRlMERE SR goéggaeggrgg %%?FHF 5#? 2?43}5 rg"gan‘gvgarl]n@;gt Ir gpi c

mat er i [ | - lwEs ; efepiddrmdit 2 03nd t end

past a pzéraldg%é?ad[ egagﬁ%ﬁ’qg#g?ﬂg@dmni fo%iﬁ?l(% I%l%eﬁ‘ng?lr"hbgg dgxtlgnsia’gn %Gegns

«'ﬂ %; § nt g@ﬁnim)@i Iagdl sulfcutaneowytisder Hi7s TIR3lyndinis, eoduestspigpsuIc BeHRENSYFRIst si de
and a second, patient-facing side 120. .T t | 16.-

Filui d Sehmesgap e Sehe Sy darin aen ooyt S Ebot Py R oL LT

drape gorti oRiRaas MRUMHAAGE HERinEYoRe BRAL, AAGRPRASIA] Mascl@Hssuaniirmaly

ref erences to
tissue, vascular tissue, connective tissue, cartilage, tendons, ligaments, or any other tissue.

The dynamic, reduced-pressure treatment system 100 may include a manifold 112, an sealing
20 member 111, a reduced-pressure delivery member 144, a reduced-pressure subsystem 113, and
a wave generator 110.
[0020] The manifold 112 distributes reduced pressure and may be formed from any
manifold material suitable for distributing reduced pressure. In one illustrative embodiment,
the manifold 112 is made from a porous and permeable foam material and, more particularly, a
25  reticulated, open-cell polyurethane or polyether foam that allows good permeability of wound
fluids while under a reduced pressure. One such foam material that has been used is the
VAC® GranuFoam® Dressing available from Kinetic Concepts, Inc. (KCI) of San Antonio,
Texas. Any material or combination of materials may be used for the manifold material
provided that the manifold material is operable to distribute the reduced pressure. Unless
30  otherwise indicated, as used herein, “or” does not require mutual exclusivity.
[0021] The term “manifold” as used herein generally refers to a substance or structure
that is provided to assist in applying reduced pressure to, delivering fluids to, or removing
fluids from a tissue site. A manifold typically includes a plurality of flow channels or

pathways. The plurality of flow channels may be interconnected to improve distribution of
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formng a seal with the epiderm s 103 shoul d be regarded as al so i ncl uding
a seal fornmed agai nst such a gasket. The sealing apparatus 124 may take
numer ous woromy0s81Boh as an adhesi ve sealing tape, or drepe/usa@e/oeostrip; a
doubl e-si de drape tape; an adhesive 126; a paste; a hydrocolloid; a
hydrogel ; or other sealing device. If a tape is used, the tape may be

f or medfleiis ploeided e amdicaiovad from thbarcaedtissug arsuntehe thadifoltdt Examplesofippl i ed,
pressure-sensitiyve adhesive. The adhesive 126 may be applied on a second,
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ol ast omer s 177Dkttt GRS OF e A RRn” BEe AT b Tb S e AT o

pol yi s@p mordsmﬁétﬁﬁeb@wgaﬂr SR& thatbRas mag bk Q5P 12 hfitdrisbReth.a Highey byt adi ene,
nitrile rubber, bUt%© rubber, ethyl ene propyl ene rubber, ethylene propylene
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drape fiBlegibl @I&Fﬁu&hc@@lﬂf@g@d@wmﬁme}dmﬂp Iﬁabmreluwtancasntamyyﬂer c drape
material, such as one avail able from Avery Dennison, or an_incise drape
mat er | dasirabletozld pais siluer foder %ra@se@rr@cgqmg%g @raceIsOTita afd gibst ghbstances

fﬁgi’ﬁ d% tp{]gl%.r&&ejiaﬁ gé%%s%%ﬂﬁﬁ&obfﬁbé%ﬁ C%e%rgagﬁfo rﬁh b&4 61 afsBfEBre and may

pressure in ace er conponents to provide
redhceﬂa&nm&&mmanmondhenm&ﬂuﬂold 112. The reduced pressure source 140

provides re pressure a art of the edu ress
t r eat ment s&ﬁggg’\r aﬁ%%ml? ar h r VAL th ?’é’dﬁ’%@%g&@gg ﬁrtsn q’ﬁ?r} eraéf ers
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subjected to treatnment. In nost cases, this reduced pressure wll be |ess
t han t hes. afherxpansiond lﬁrhes s firs sle 1WBianda strengatatient facmg|soled26d T he

extension 116 may form a fluid seal against the epidermis 103 or against a gasket (e.g.,

20  another drape portion near wound edge 109) by a sealing apparatus 124, and any references to
forming a seal with the epidermis 103 should be regarded as also including a seal formed
against such a gasket. The sealing apparatus 124 may take numerous forms, such as an
adhesive sealing tape, or drape tape or strip; a double-side drape tape; an adhesive 126; a
paste; a hydrocolloid; a hydrogel; or other sealing device. If a tape is used, the tape may be

25  formed of the same material as the sealing member 111 with a pre-applied, pressure-sensitive
adhesive. The adhesive 126 may be applied on a second, patient-facing side 120 of the
extension 116. The adhesive 126 provides a fluid seal between the sealing member 111 and
the epidermis 103. “Fluid seal,” or “seal,” means a seal adequate to maintain reduced pressure
at a desired site given the particular reduced-pressure source or subsystem involved.

30 [0024] The sealing member 111 may be an elastomeric material. “Elastomeric” means
having the properties of an elastomer and generally refers to a polymeric material that has
rubber-like properties. More specifically, most elastomers have elongation rates greater than
100% and a significant amount of resilience. The resilience of a material refers to the

material’s ability to recover from an elastic deformation. Examples of elastomers may
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Al ternatively, the reduced pressure may be | ess than a hydrostatic pressure
at the tissue site 104. Unless otherw se indicated, val ues of pressure

st at ed heweiioasersgauge pressures. [0026] The reduced presasc@oseloyer ed
may be constant or varied (patterned or random and may be delivered
continuously or intermttently. Although the terns "vacuum and "negative
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the applTcation, the reduced pressure wll typically be between ™5 nm Hg
and - 5Denmsontigr amukcive deapeyympiteradll y bet ween -100 nm Hg and -300 nm Hg. [0028]

In the illu ive enbodi ment of Fl GJ 1,.the reduced- pressure urce 140
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menber sisen 000 AxuddttReand retuoed plekstirdSgehemnly eclers@ b@kessurd gzt @gnahe t he
device 148 that may be included on the portion 146 o reducedégressure
del i vefmpbigahressutesy adissun sierthatdebeing pubiseteddgireanang Inmosteasse®ispr essur e
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reduced- pre : h pel ud
P @?ﬂtﬁﬁ'g{?@fetdu%eahéprgﬁufee&gﬁggl@d %a@rso%rgoﬁst%%(i/gr}%&g)a dedl gl ude a

filter menb I ncl udes one or nore“filters, n odor filter
random) and may be delivered continuously or intermittently. Although the terms “vacuum”
and “negative pressure” may be used to describe the pressure applied to the tissue site, the
20  actual pressure applied to the tissue site may be more than the pressure normally associated
with a complete vacuum. Consistent with the use herein, an increase in reduced pressure or
vacuum pressure typically refers to a relative reduction in absolute pressure.
[0027] The reduced-pressure source 140 provides reduced pressure. The reduced-
pressure source 140 may be any device for supplying a reduced pressure, such as a vacuum
25  pump, wall suction, or other source. While the amount and nature of reduced pressure applied
to a tissue site will typically vary according to the application, the reduced pressure will
typically be between -5 mm Hg and -500 mm Hg and more typically between -100 mm Hg
and -300 mm Hg.
[0028] In the illustrative embodiment of FIGURE 1, the reduced-pressure source 140
30  is shown having a reservoir region 142, or canister region. An interposed membrane filter,
such as a hydrophobic or an oleophobic filter, may be interspersed between reduced-pressure
delivery member 144 and the reduced-pressure source 140. A first portion 146 of reduced-
pressure delivery member 144 may have one or more devices, such as device 148. For

example, the device 148 may be another fluid reservoir, or collection member to hold exudates
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[ 0029] The reduced pressure devel oped by reduce-pressured subsystem 113 is
delivered through the reduced-pressure delivery nenber 144 to a

r educed- pwesiwwmeisnt er f ace 150, which may be an el bow pectr/uk2@9/obsdopne
illustrative enbodi ment, the el bow port 152 is a TRAC(r) pad avail able from
Ki netic Concepts, Inc. of San Antoni o, Texas. The reducedpressure interface

150 al kedsthehRuitefbuardd pOdEs ¢k@nples bEthd dbvive [ 48ithahvhay B irchrles eakheng menber
111 to the nmanifold 112, as we]l as to a seal ed space 154 in which the
mani f oPertien34p of reduaqdepressprredelwaryanespercié4 s atheswise fliistly peuplasetodhal i ng

menber ﬁ%#eﬁéﬁgsu}@ﬁel%%@gmﬁ%ﬁ 83(18 n(giés fhe tfmcﬁmhé bﬁrz thﬁrﬁﬁ{l%’ %Xg dijrent, the

reduce ure 1 nter e throug sea &r 111 and
i nt o t pessoaerfdedbatkidbRice Redolamd dpteei@usyatens ashliggal desettiby systemy andiufeetdorpr essur e

deI ver,y nmenber 144 to the nmanifold 112. The supply. of reduced res ure may
wé%‘?c o0 SyFieRInR PBWc‘PP%‘FPngtSHStF@d%EQEPC&% %tOFWSéY%t%fEeet% 330] The

wave IS @dvides Hfﬁ' HeStobi & ﬁ?é@p%iﬁﬁﬁﬁie%&f&e&"@?é%sﬁrg SolrBLY4® dFd%re?(% fee

del i very menber For exa e wave nerator 110 rmay be f dI y
coupl etedneed- pressrueedpnremlporefezsluc&i-pieﬂssrumesoym@el#ﬁemaﬂmdludﬂa ﬁltslemermherrihatt ion 138

or with tributar dui t ee, ., tributary conduit 302 in FIG 3).
The walf¥ L&Sﬁ%’?ed?rdflgrf%gpf%ﬁ@s’g@ gf/\ﬁl}% formon the reduced pressure supplied
by the redUﬁRﬁ9PTﬁ§§é&h@e<§M@§ﬁ§é@%% &bymcé ﬁreséd?@d WRYPstaRNes af or 110
devel ops a wave. The wave typi caldﬂg causes the pressure to vary at the

A\

t i $&ueddiveecditbrouglpihef iedudsidypressis erygmmbeaﬂéﬂ tol 4 cedab¢dopressusg interficel e

freque th r s ect tthe a ut e val ue of. the ress

exper | rbelRPRabt e BR8N L2, g Snd TR S i B BRI B Ly e
about @R&dﬂ’?zpamvawé fraﬂl KiheGO doBéept Bic. offSn Mﬁt\éﬁlogﬂ'ﬂﬂfsa%é rédh@edmy al so
control the anplitude of the wave. The wave generator 110 may take nany

f or ms, PEesere Wigsfase daf alows theredussdinressure tp by dabiversd iuebgbthe seglinggneraber
ar r ange{efl e Glafifold®331s Ja?a%"@ ) seglgﬁ ?é%:te%% 1 Onfhard *’fol\‘i’a‘{ dBEatS&‘.a“ge
e redaduce

in the pressure or enefg ressure in -pressure
del$ verme seabddespadedod ﬁmnrek’lehygbe @salihgl niambaf: d:Dln@\bdrs}twt@bsué tite BD4s anitlds wave or
a pressure wave, nd so the term"wave generator” has been used. The wave
gener atlgﬁﬁr‘ﬂ‘@ q’i‘%ﬂp ents the fequserBRFETBH “‘éer&‘}ﬁ ile0 \ﬁrafried%ﬁlr%lgﬁ thessealing waveby

gl T R e s
trans dde:liauery menhbephidagibemmabidold 112. The supply of reduced pressure may be direct or in
conjunction with reduced-pressure interface 150.

20 [0030] The wave generator 110 is typically associated with the reduced-pressure
delivery member 144. For example, the wave generator 110 may be fluidly coupled to the
reduced-pressure delivery member 144 on a second portion 138 or with a tributary conduit
(see, e.g., tributary conduit 302 in FIG. 3). The wave generator 110 imposes a wave form on
the reduced pressure supplied by the reduced-pressure subsystem 113; that is, the wave

25  generator 110 develops a wave. The wave typically causes the pressure to vary at the tissue
site 104. Preferably, the wave generator 110 allows for a wide frequency range with respect to
the absolute value of the pressure experienced at the tissue site 104. The frequency range of
the wave may be about 0.5 Hz to about 20 Hz and greater. The wave generator 110 may also
control the amplitude of the wave. The wave generator 110 may take many forms, such a

30  piezoelectric transducer, a diaphragm member, a valve arrangement, etc.

[0031] The wave generator 110 creates a wave, or change in the pressure or energy in
the reduced pressure in the reduced-pressure delivery member 144. The change could be
accomplished with a sonic wave or a pressure wave, and so the term “wave generator” has

been used. The wave generator 110 may function to develop a sonic wave or a pressure wave
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a valve arrangenent, etc. Wth respect to mechanical options, anything that
produces a nechanical variation may be used, such as a displacenent device.
The wave weneroatser30110 nay al so be an el ectri cal | y- powered/usesionanes O her
non-limting exanpl es of devices and arrangenents that nmay be used as the
wave generator 110 will be presented further below in connection with

FI GURESy dedricdl0R3a} of meop@ical ineins. Ateavalcgndrato®ME) tal wsitized ted@cedrbodi nment
of the dynam c, reduced-pressure treatnpent system 100, the manifold 112 is
pl acedPUERRUECIONECe; 8o pgt usingdtietis metiopg piezeglertiig Bansduesr iy diaphpein members

| aced ' ' ' rii t he
gpi der ?119%@%%%1%8&#6%? Eﬂﬁas\y{fﬁ f%Be;‘%é%g létga]‘?ﬁél]]_%%t?oﬁs 3@%@%@%}?@%@5 at he seal ed
space thbehanichl vesiatiah megdy used tsadh &y displacenedtidadeg rBeswave denéretok 4t@ 150 i s
flwdly co ed to the seal ed space 154. The reduced- pressure delivery
rerber 85 A5H BE o GRRAN LGRS EF TG CGLeR B Rea CEOMS AT 1 he
r educegrRLEMSHS ehat ﬁ%aﬁ’bﬁe%@d dstfle wabe b&ePatSMPIQANIERY predeifedWaMEerBRIRF AL Or 110

is associated with the reduced-pressure delivery menber 144. \Wen the
r educechnpedswauwith EGIVRES 240 i s activated, reduced pressure may be provided

to the mani 12 and ultimately tao.tissue site 104 nd when the wave

gener ator - 1S ATEgRe Pl Rp e PR kot TR i arbadimt e PE ¥ iive. anc

provi deguébdnRedstrelf@fhett 8y Ema 00 HY maalfbRt 119N placddRljMRH B tigud G [ 0033]

As previously noted, the wave generator 110 may take many forns, such as a
r

€ : ; : any
pi ¥z oel e end thesealmgdoeraber 14 1ds pleeadaayier theriseye sitsrl 04nmanifelédédeand aof val ves,
such a i ; alves. 5 A,nunher ifferent.. non-lin ting,
¥ st Bortfh SR CBRERALT0S (Plailr nfha WATRE, The Bhid GhERue TR 400, -
Ref er r i34y 106y difehdpinsiayled, ahdte@li¥d-plessate intekfusd 150 isVRidipboshleenithof a wave

generator 200 for use as part of a dynamc reduced%Pressure t r eat ment

syst enteeled 5pacsdiifed he prstucedcpressuse delsryumembge Hid iaflyidlp oonnled topbe used as t he
wave t [ Dot ) [ = r t . of

P R e st olite 48 ofM DR T Rucoh FUSGHREARESD, 1 09 BRBbREEL O 0 50,
| S1§ | uwaheygemenapirdd( i3 asogiated withahe tbduced-prasstrecdelivary membearnt 441 t Wheathe

duced-pressure delivery.nenpber 204. The reduced-pressure deliv menber
r28 4 rel‘(?g{l)(if gpressure source%4g is activated, reduce<f| pressure may bg prov1S ed to the manel'fo){d

112 and ultimately to tissue site 104, and when the wave generator 110 is activated, the wave

generator 110 imparts a wave and provides dynamic pressure or energy variation at the wound
site 104.

20 [0033] As previously noted, the wave generator 110 may take many forms, such as a
piezoelectric transducer, a diaphragm member, or an arrangement of valves, such as solenoid-
operated valves. A number of different, non-limiting, illustrative embodiments of wave
generators will now be presented.

[0034] Referring now primarily to FIGURE 2, an illustrative embodiment of a wave

25  generator 200 for use as part of a dynamic, reduced-pressure treatment system is presented.
For example, the wave generator 200 may be used as the wave generator 110 in the dynamic,
reduced-pressure treatment system of FIGURE 1. In forming the wave generator 200, a
piezoelectric transducer 202 is fluidly coupled, i.e., is placed in fluid communication with, a
reduced-pressure delivery member 204. The reduced-pressure delivery member 204 receives

30  reduced pressure from a reduced pressure subsystem 206, which includes a reduced-pressure
source 208. The reduced-pressure subsystem 206 introduces reduced pressure into the
reduced-pressure delivery member 204. The reduced-pressure subsystem 206 also receives

fluids through the reduced-pressure delivery member 204 as suggested by arrows 210. In this



reduced pressure froma reduced pressure subsystem 206, which includes a
reduced- pressure source 208. The reduced-pressure subsystem 206 introduces
reduced pwesiwwm9i3nt o t he reduced- pressure delivery nenper/ikeebs/odives
reduced- pressure subsystem 206 al so receives fluids through the

reduced- pressure delivery nmenber 204 as suggested by arrows 210. In

t hi si | ilustratite enebodlirherd) tive MWave pageravorv20(0eRdeat AnidROURRSY tb @vefihdeid] ¥
coupled to the reducedpr essure delivery nmenber 204. [0035] The wave
gener aPBEsWodelvsy membondl4e face member 212 that extends into an interior

portion of [dids] eGA% PLRRAN MoURLh WRTMAIHINGNCA0S 15 tha SINGLGE, T I vl dl Y

coupled to |n t ere pressure Ivery nenb
nmovabl éntérimqaortmm nherhﬁucmiv;ﬁsssuml MWM@ rhembdr @04 et isoehlerpiseShiidle cdapled er y
me 204 be cogh H}ed by a_power - ang control

con ecflf"éinWl e‘lfﬁg%ﬁgvpé Ss‘a\’i’? el:‘B PRAmkes "oﬂ’oﬁ ble iqaéf? npmnber bdar at e
pover gRkek ﬁ[h@iv@t(gﬁl\é Ir&RicEQpr3Qikrt BN thePRE SO Atla e dubfic thgtq'Hﬁ}nﬁé’HDOf the

novabl e face nenber 212 or "the anplitude of the novenent of vabl e
face neorielled b a poFieramboaiid comreetionediye r TR Wearpadcontaolwaueectinn 314 he f 1 ui d

I d t i d . | iV 204. .The wave _causes the
absol il 5 asstrra® ap SEhEREPhaR FYEs BE seiRe Apd ST i S5EOHEY Ot he r ange
of 0. Snigzatle f2Q nidmik 292 @ﬁﬂm@ramﬂh%@]f thed'm8¥drhdnt Bf tHRMEoRBel fabddfber 212
illustrative, non-limting enbodi nent, the wave generator 200 may be

pi & oel Jél@ mayabledpescnenabervi |2 imaartts ewees enfo ﬁhecﬂméﬁbeadyqumntmrn@cpﬁe rmvabl e

Lree: 1 PERSie ddfver MetBle B IR E onpdel B TRARI L BR HRGE D

frequemy wlﬂfa)fre@iehoylm thb eanp@ b€ 0 SEMEfo Mz 3PBehfey devel op a wave formin
the fluid of the reduced- pressure delivery menber 204 with the desired

frequency olfP0RalE stk awnges prstigard | lesirativie. Sondieitiag embpdimeat. s/ wBYe f ace

mb
rerTbe! sk ATD BAPS Bh (BUENELAARYAN £Es RNl o b e
app¥ oantovalde Fae geeniten 21 D. | tﬂ-ifsrdrﬁbddo:mém ﬂHeltﬁoz/abledada:l rgétﬁber 2lDes éleadusdicy may

I ncl ude .any subset of the, usly st at ed 5-20 Hz, 10-20 Hz,
5-15 erf‘élty A0 IESHORSP] O RepaT VL % fest vevg et %&%@quﬁw nilEatioRdhone ot her

for ms. odheyye® A8NENRL \r/a WEYE Bfn 3n MRENADbERL r¥duREd-BleESE HER ey nRfbky at €d

wave gener ator or ‘the
204 with the desired frequency or wave form using physical displacement of the movable face

member 212. The possible frequency range, or spectrum, for the wave developed within the

20  reduced-pressure delivery member 204 with this approach is large from 0.5 Hertz to 20 Hertz
and higher. The frequency may include any subset of the previously stated range, e.g., 5-20
Hz, 10-20 Hz, 5-15 Hz, etc.

[0037] Again, the wave generator may take numerous other forms. The wave
generator may be a mechanically or electrically activated wave generator or the wave

25  generator may utilize a diaphragm or may utilize a system of valves that turn on and off to
achieve the desired effect. A device could be added to the reduced-pressure delivery conduit
to press and close, i.e., pinch, the conduit or delivery member, e.g., the reduced-pressure
delivery member 144 in FIGURE 1, in a pattern that causes a pressure wave. Another
illustrative, non-limiting embodiment follows.

30 [0038] Referring now primarily to FIGURE 3, another illustrative embodiment of a
wave generator 300 is presented. The wave generator 300 includes a tributary conduit (or
lumen) 302 that is fluidly coupled to a reduced-pressure delivery member 304. The reduced-
pressure delivery member 304 is fluidly coupled to a reduced-pressure subsystem 306. The

reduced-pressure subsystem 306 includes a reduced-pressure source 308. The reduced-
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generator may utilize a diaphragmor may utilize a system of val ves that
turn on and off to achieve the desired effect. A device could be added to
t he reducwod-2proassuoe delivery conduit to press and cl osectiuseoog/opionsh, the
conduit or delivery nmenber, e.g., the reduced-pressure delivery nmenber 144
in FIGURE 1, in a pattern that causes a pressure wave. Anot her

i || ust padssure subz@stemi 306tdeigers Fadedmvisufoiol thyiedudddOst8dsuldedetivedyngemioay
prlnarll to FIGURE 3, another illustrative enbodi mrent of a _wave generator
300 is3 ¥ cdbthesame fime, thevedussApresse sabrystercQogudls an@ Feeeveaflyid@sndui t (or

| umen) i dly coupled to a reduced-pressure delivery nenber
304. Tﬁ%£%1§ gghﬁeéggre delivery nenber 304 is fluidly coupled to a

r educed pr e $6039¢ Thel bays gmaréi@ﬁw(fﬁheludme@b-pm}mw membbis3/I whlcihﬁﬁay bec| udes

duced- pressure source 308. The r educedpr essure subsys 306 d |vers
red ced 9P RHRRy & IH3IOR Rl EERF IS5 ris e Re rdgr Vwﬁé%ay %663231 RPrEgRees ane

tine, GHhgeskadyseskrpy %@é‘&ﬁt&%’ﬁﬁ& %Ju%iﬁ B0 PRl d-predfife H&R%k}yﬁl%mfbkﬂls'(ﬂl ne
suggested by arrow 310. [0 he wave generator 300 includes a

wave- i epaorg prgwrm’d@ontmlzconmtmn nyagbene3 maﬁbh c@g:herqoturth@ Wavq)gmemﬁqr a

or *ener 80 e R RREhs= borfa i e IR el TBebed BAR YRR donmer

304 OpgesSire WK € irRguMRd: and- control connecti on merrbers 314 may be coupled to
t he wave generator 300 to provide electrical power and to control the

ampfi t ude ol0G40L Redpraipgaowt premarile teY1GYREre gaather lmﬁ@tlvmb@@men{mm
Ref err 'V\g.g ggygrrﬁé%%@{ is lp}(esglgteg I ﬁg&?ﬁe geq'l%f)att&ed’OO 1é h#‘%ﬁ}; %@Ye% tSEtE le nt of a

wave gener Feésent e Wwave genera y coupl ed

toar @fhs@ﬁdﬂél?&ﬁjdfrenﬂ)ef 4®l4er17hdmmgenéaaﬁ;r 4tﬂhmc\l\mee agphieligtodvaldos) eigied udes a
plurality of valves rst valve 416, a second valve 418, and a
third \fafftxyé vg 46, &r%?sowawévqélrﬁeﬁa%ﬁhmfbrﬁ%ﬁq (rhetveaveigeneratos 480 Blalir al i ty of

chamberghei ludeaa fifafi QRS&SA'@ a?i?sq RGP &l cShafehaftitdr 43U, Bflq chamber
fl re tors, ? e{ Eg-g),

426. A plura Ity rst regulator a second
regdl athord chiatbendizh. aAtphlralaty roégmguw:tm's e4§2a firss rmkmm EX8edl sevohth ragutatqi430al i ty

oot S g o R SSSL SR aLPr 028 L [l coupL e o the.
the seconthiGhoBhe fuftBAcoupldd thahd Hrst tldntePutE PRESIHAEPEIH Rt 330 i
fluidly coupled to the second chamber 424. Similarly, the third pressure regulator 432 is
fluidly coupled to the third chamber 426. Each pressure regulator 428, 430, 432 is operable to
20  regulate pressure, e.g., operable to step down the pressure to a desired level.
[0041] A manifold chamber 434 is fluidly coupled to the pressure regulators 428, 430,
432 and provides reduced pressure thereto. The reduced pressure is supplied by a reduced-
pressure subsystem 406 through a reduced-pressure supply conduit 405 to the manifold
chamber 434. The reduced-pressure subsystem 406 may include a reduced-pressure source
25  408. The pressure can be controlled in each of the chambers 422, 424, and 426 to establish the
desired pressure level. In this regard, the pressure regulators 428, 430, and 432 may reduce or
increase the pressure as needed. Typically, the pressure regulators, e.g., regulators 428, 430,
and 432, increase the absolute value of the pressure in the chambers, e.g., chambers 422, 424,
and 426 .
30 [0042] As a non-limiting example, the pressure in the first chamber 422 may be P}, the
pressure in the second chamber 424 may be P,, the pressure in the third chamber 426 may be
P3, and P| > P, >P;. Thus, opening and closing of the valves 416, 418, 420 may be sequenced
to expose the fluid in reduced-pressure delivery member 404 to different pressures (P;, P,, and

P3), and thereby creates a wave. A controller may be associated with the valves 416, 418, 420,
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fluidly coupled to the third chanber 426. Each pressure regul ator 428, 430,
432 is operable to regul ate pressure, e.g., operable to step down the
pressure wo 2810d8sizned | evel . [0041] A mani fol d chanber #84/ussomlosiods y
coupled to the pressure regul ators 428, 430, 432 and provides reduced
pressure thereto. The reduced pressure is supplied by a reducedpressure
subsy s twhiehdflby bésaergid aalves ucasbrdings shy @edlngping cimgiftthetdivdsat 161 8yani f ol d
chanber 43 The reduced-pre ure subsystem 406 nmay i ncl ude a

r educed?f i‘é%al?eelwndeiosw trpgalypesiSnt ES, @ag 4R may 2lpw P WaKe Bheh of the
chamberg e‘}%@d\&%‘hf d <§21 thraB8L 800.5 31 bhY Eatll s Er?c Ghned N thi's
regard, ?he pressquﬂan ?ato?s§%§8, 430, a%ggﬁggﬁnay re . Wlncfzase

t he prawtheemasub‘seted@dep@mwbdslt@tedtahge pressure regul ators e. g

reg Iatorsnﬁﬁa %go and 432, ease the absB e val ue of the’Pffssure
in the cha 3] Ynal’&lﬁé{ﬁ’ff}%t}‘gl ﬂessﬂr%’f CATHEY ﬁghe VRO DF A
non i 700,309, m@tlssh@sﬁt@@egs%& ditd lbh'emé}' ﬁag) “ﬁhﬁﬁeﬁéalﬂ%%r&e%xs bgheP1l, the

pressure in the second chanbe he pressure’in the third
chambewazg genvagiohaapBelpae detmde:or PEanlﬂsi waundsin acqoehnwgls éatsdilocm ddienvgavef t he

val ves 41 418 420 b uence to e

! eaucedcrustliby el Redll SAEET el FY P Enng atadibud "madeiion. ong
P3), ami wierhyrath edlyef-Rniil¥Enerfesc@Uithathehiclprhydube R paa6h Al Reh WK t he
val ves 416, 418, 420,which may be sol enoid val ves, to coordinate the

opéfi ngraxmacnarEer may also halp ravides dynmnic agiondo the tisee HBksausrs LB 1 osi ng of
the va , , O may allow for a wave to be generated with a
frequeﬁ%§§W§ﬁ?ﬁg%%§ﬁne o? .5 Hz to 20 Hz and greater. The frequency range
may be any s{;(!ﬂdgpfrhefwat/élgermrﬁm mgs,lwavstgahﬁdtor an@QOO[KIH)QZDO Thl@/ syloearedat

vari ation of ressure or, energ t he wave ggnerator ., 110, 200, 300,
400 at VEpUs{patigns. sPependipgpn how egld@sgﬁc{%) fhgC ymcaﬁeql%e@apmsmﬁe heal i ng

Pr 0CeS $reqrtRft Wik SENEE AL ¢ ERfatBE IRy he 81! e % h%'tﬁafk sa{g.%rm ina
continuous fashion. T enerator may genera p keep the wound
cl éanepobionedrfontherdrate o tisswessue Tlhus,aﬂﬂletmmnmummnplﬂu@ afehewatogeneeyor

de-sensitiz ne ES and eby hel p reduce the nt's in. T e wave
gener at Sopot ?ﬂuﬁ gt ?181V6n:‘ﬁ°6 PRydhe, Vg f?‘t‘?Fﬁ’E‘?y g?}@“’t"?@%é"rt fcauses

tissue tHeQnﬁﬂfn'ﬁhi’\Arhﬁhtﬁd&gﬂ' th@ 'vsﬂv@ gérf‘e'i‘ét@it is %re [ﬁg%lzqu-ﬁlﬂée NS eqRNEfaR Or . €. 9.,
wave generator 110, 200 may be | ocated a

could be p051t10ned further away 'from the tlssue site. The compre551b111ty of the fluid in the

reduced-pressure delivery member will also be a factor in determining the position of the wave
20  generator with respect to the tissue site.

[0045] It should be appreciated that the more incompressible the fluid in the reduced-
pressure delivery member, e.g., the delivery member 144 in FIGURE 1, is, the less energy that
is required to deliver a certain amplitude for a wave or alternatively the further the wave
generator 110 may be located from the tissue site 104 without expending any additional

25  energy. To help make the fluid more incompressible for purposes of transmitting amplitude or
for other reasons, the reduced-pressure delivery member 144 may be formed in such a way as
to provide a segregated portion for the liquid and another portion for any gases. By
segregating the fluid from any gases, a substantially incompressible fluid or more
incompressible fluid than would otherwise exist may result and be utilized with the wave

30  generator 110. Moreover, segregating the more incompressible fluid portion may facilitate
flow of fluids from the wound site 104 toward the reduced-pressure subsystem 113 with a
minimal risk of blockage. The reduced-pressure delivery conduit 144 may be formed in a
number of ways to achieve this desired performance, and illustrative, non-limiting

embodiments are described below in connection with FIGURES 5-8.
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various | ocations. Depending on how rigid aspects of the dynam c,

reduced- pressure treatnent systemare, the wave generator may need to be

cl ose to wbeotowsse site or may be positioned further fromush@otssssie site.
Thus, if the maxi num anplitude of the wave generator is not adequate for a
gi ven |l ocation, the wave generator nmay need to be noved closer, and if the
maxi mum anp[0046} BefefrindwowprimaribnefAGOIRE S, aedecetiressadeizliatrg mdnhter wave

ener a coul d be positioned further away fromthe tissuye site._ Th
ompr 80wy e gor&edfaﬁé cpp%_fla?%tﬂmacmem _i?ﬁ‘f"p?f@é%% el H%ﬁwﬁéﬁgeﬁ%f will
al so beagnfiaflsd liduld @estu;%gtahﬁu[l Oﬁgc{hﬁ?rgﬁ?dlé 107, Ohd D R a Ve 19RAE regg{.,%cdﬁdt h

respect to the tissue site. t shoul d”be appreciated th the nore
i nconphueess Woefor mansrhigting 4 gast hEhe Btbewtprs®d das e figss interonyspaen®i®: The. g., the

del j in FIGJRE 1, | I that i Lred t
el e RS 35 o i 1 5 R A BRI
1 ) . LY : ]
\gi\[;g n g ?ﬂ 3 &gﬁy;%ﬁdﬁjjgﬁéﬁz h%géf%%%ﬁg}: gﬁﬁlagﬁtef itt“h %ﬁ?ﬁﬂﬁﬁgg ;r{ét:(;bl(l)g_ rr%nrdes sible
for puBgfoREngcenic me 1Srigpe psuliéandially eastr pidy stamtypaly
d : [ . 44 ..My . d_i h t
br ovi A SVERILE s SRR he Akd R el P i i SieBBetny

gases. 5By, viegt 8Jedatedcprotienatd the distdl end 813, ogasemordaddidisiablighial | y _
i nconpressible fluid or nore inconpressible fluid than woul d ot herw se

exi$t  HBpPrmedleAncgas-pemsableimerbert 2 1 mRR bodorated hdiseretsrloetions pbieover
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fluids fromthe wound site war e reduced=pressure subsystem 113
wi t h aspaced ibf the sécoafl llnheck@@e. The reduced- pressure delivery conduit 144

may be for ' umher, .of ways.to achieve this desired perfornmance, and
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reduced- preSsure delivery nenber 50 ornmed as a conduit 502 that
i nt¥ udespeamertdersnd-gaepérmesble neengher 514 sty beformmeds Ostond mm-fimiingrexampleg a

liquid.(a substantdally,incomyressible fluid nd at | ne. | ynen,

o o' “ebBaARE B by ST R ooty Rk S en P TERE Fos i has o
first {lnkestielenstiddife @8 FITURESE 6 RMEd [t 15Q%08d AaFsuth ReSAT 81 WhRhlaR space
510 that is covered proximate a distal end 512 by a first

| i qui dbethysaalpgesite fiaw dugers S¢rb ereepbyidedrantbae asailpbleriedransmit a fluid. The
I qui dIJn%@"SHE,%%?S %Qgggﬁiay be made of any fluid impermeable, flexible material, such as
20  high-density polyethylene (HDPE), high impact polystyrene (HIPS), low-density polyethylene
(LDPE), nylon, polycarbonate, polypropylene, polyethylene, polyvinyl chloride (PVC),
urethanes, etc.
[0048] The first liquid-impermeable-and-gas-permeable member 514 substantially
restricts entry into the second lumen 506 to gas while liquids may enter the first lumen 504
25  (and lumens 516 and 518). The liquid in the first lumen 504 (or lumens 516 and 518) may be
used with a wave generator to transmit a wave or may be used to efficiently remove fluids.
The wave generator, e.g., wave generator 110 in FIGURE 1, may be fluidly coupled to the first
interior space 508 of the first lumen 504 and may also be fluidly coupled to the third lumen
516 and the fourth lumen 518. Thus, the wave generated by the wave generator is delivered
30 through the liquid, or incompressible fluid, in the first lumen 504 or other lumens.
[0049] Referring now primarily to FIGURE 6, another illustrative embodiment of a
reduced-pressure delivery member 600 is presented. The reduced-pressure delivery member
600 may be formed as a conduit 602 that includes at a first lumen 604 for transmitting a liquid

and a second lumen 606 for transmitting gases. The first lumen 604 has a first interior space
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per neabl e nenber 514 is operable to substantially restrict liquid while
substantially allowng gas to enter. In addition to the first

| i qui d-i nweromalbweand- gas- per neabl e nenber 514, whi ch ipeTIusC@bME49Ps OXi Mat e
the distal end 512, one or nore additional |iquidinperneable-

and- gas- per neabl e menbers 514 may be | ocated at discrete |ocations on the

i nt eri ©08.0Th¢ keeosdhmieth 4068 a 5E®nd inteti Spach 1Oahit in vowesed/proRingis@h Qistal t he

dinter] . 510 of th d | 506. [0047] .The fifst
SR A LT LTI M R
mat eri glipddidihil festricH ﬁid'&iﬁ%ﬁﬁ&%ﬁll?%lﬂgﬁ% %gwﬁﬁ&{ 9n adfifioh td B first
bl e” nenpbe 4 may b

| i qui di nper meabl e- and- gas- pernea e torned, as one
non- | i kiquidamperaegblecand-gasmeameabi¢ tetmber 614, edditioha} hignidsingiermmeabée-and-gas-

| y-tetrafluoroet hyl en teria °TFE) . For the illustrative enhodi nent
b §1 GopERabtgh by ma e e o Eoer S o oSl oot B
anal 0geetontl dntbridrsbadeB@HIAsecahElulen\608 € tha figkt il BidaviHehAl bie-Afi-fds@nsm t - a
fluid. The |unmens 504, 506, 516, 518 nay be made of any fluid inperneable,

f 1 exi bipermagblermember &4 mayermepte- fiem she samsanatenid b dreefinsHBREY-impérgieablapact

ol yst P it qﬁé% t hyl ene E | on,, _pol ycar bonat e,
Bol §pr é%%ggsﬁé%ﬂnﬁo 1%4 y egﬁg? InpI}c{)II [ §| %%E?W?'%Igg? ﬁ%}gi@gm’a tq?éﬂaedé,of%g{“é.
[ 0048] flilkinfpetatabld, dekibid MpRfial A have peesasr, Pe!, ablgendreibero lMG. 1,
substantially restricts entry into the second lunmen 506 to gas while
i i dénaafé’g?fﬁmléﬁmﬂ%dmth@ﬁrﬂt@%w@me(anwmmr«r@vma and 518). The liquid
in the firs 4 : 5 . US | ve
gener at or tgoqsygﬁgﬁn%ﬁ%ggﬁ{éﬁﬂﬁ%ﬁﬂl @éﬁ%g’ﬁgglegﬁﬁsgﬁé%ﬁ%&)%ﬁe%%f | ui ds.
The wavelugehpresduos delivery. membdere7(Pdn erea¢med. 1 The 'remluEéd%BlEsuie déimer}bﬁhelfgbbﬂ dl yI
coupl e o the first interior space 508 of the first |unmen 504 and may al so
bo || u98¢ frax b Sprmedias atoﬁédﬁlh?Qng‘PhW@Hd?l%ﬁléhE“ﬁwoﬁé% FRSMItHES 288, Thus,
t he wa t : 3 | [\ t i qui d,
or 1 o HERRR SHpRAIENRYE AP LR Plecbia URin WeRE b Rl 1o
Rel &r r (suhstantialjyrinerampressitlo fiFEdGUREe first hmadn 74 Hak b disstriateiivespaod@eB. farhisof a

e = TR RGN R NENES - TN T S S
| umen  @@dsnhi@ingtd @dsnm tting a |iquid
[0051] The first lumen 704, third lumen 710, and fourth lumen 712 are spaced and
concentrically disposed about the second lumen 706. The second lumen 706 is disposed
20  within an interior space of the other lumens 704, 710, 712 and defines an interior conduit
therein. An exterior wall 714 of the conduit 702, which makes up the exterior walls of the first
lumen 704, third lumen 710, and fourth lumen 712, is made from a fluid impermeable, flexible
material, such as the materials previously mentioned. The exterior wall 716 of the second
lumen 706 is made from a liquid-impermeable-gas-permeable material, such as a synthetic
25  fluoropolymer, e.g., a poly-tetrafluoroethylene material (PTFE). The exterior wall 716 of the
second lumen 706 is also an interior wall of the first lumen 704, third lumen 710, and fourth
lumen 712. In one alternative, illustrative embodiment, the first lumen 704 may be a 360
degree conduit with a first interior space into which the second lumen 706 is inserted.
[0052] As fluid is pulled through the second lumen 706 of the reduced-pressure
30  delivery member 700, gases are free to pass through the exterior wall 716 of the second lumen
706 as suggested by arrows 717 and into the first lumen 704, third lumen 710, or fourth lumen
712. As such, the fluid remaining within the second lumen 706 contains less gas and is
therefore more incompressible. As previously noted, a wave generator may more easily or

efficiently impart a wave on the fluid when the fluid is more incompressible, and a wave
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and a second lunmen 606 for transmtting gases. The first lunmen 604 has a
first interior space608. The second |unen 606 has a second interior space
610 that we20omspBd proxi mate a distal end 612 by a fir ®UT/US2009/064993

| i qui d-i nper neabl e- and- gas- per neabl e nenber 614, which is operable to
substantially restrict liquid while substantially allowng gas to enter. In
addi t i gandratot,leeg. f wagtgehemgtar d10 ipEIGERB|1eman de dasty esuptabioah¢rBrsoRimdnl 4,

addi ti | | iquid-inper bl e- and- gasper peabl e nenbers nmay be distributed
at di s%g%lqﬂ%’é’éﬁlgr@gﬁg%rdmmw‘y%% Pahout the second interior space
610 of the qmgethwyﬁan@% m%-ﬁﬁ%dJ hérih mﬁgﬁﬂggaﬁém@gﬁitﬁ%%%ﬁgr meabl e

menber 614 rmay be nade fromthe same mat firs

| i qui d-vawpd sitewiithaanamicgusssprerorendrgy thae ptederally 41lpws RighfiRGuencyMagatiomens 604

and. 606 may b de of any fluid inperneable, flexible material..A wave
Gongr acel constegs R ksl S bncrebieys RAHEES dieokig! Bes o BBy baig il ¢ o
the fi Rth hibimEl SRy equitdiRatd i ng a wave. [0050] Referring now primarily to
FIGURE 7, another illustrative enbodi nent of a reduced-pressure delivery
merber 700 (40341 dbwughithe Paeseniciduendionpnd iis adwanthges hasieybear diseloseon thay be
o e i R BB Bout BN R By R A o Bl o0
for tr ahsiges,tsubgitaidns Opbirthufa3ishs aad hitérhfiohsicas BER1adS Sithbet ddpuitia)y frohdthef | 1 st

| unen 704 has a first interior space 708. In this illustrative enbodi nent,
a tRi r geonsiibsheringention ag debigc by the aapendadclaines. gt will beaparesiated Hisb At t i ng a

gas. | j | I Qgﬁg ; rthy: 2 are
spaced%%ﬁékggﬁ%E%?@?%ﬁfﬁ3R@P§%§8%39§§§ﬂk edééggﬁggﬁﬁﬁﬁﬁuggggﬁ$%@zé’cond

| umen blEr embodispased within an interior space of the other |unens 704,
710, 712 and defines an interior conduit therein. An exterior wall 714 of
the conduit 702, which nakes up the exterior walls of the first |unmen 704,
third lunmen 710, and fourth lunen 712, is made froma fluid inperneabl e,
flexible material, such as the materials previously nentioned. The exterior
wal | 716 of the second |lunmen 706 is nmade froma

| i qui d-1 nper neabl e- gas- perneable material, such as a synthetic

fluoropol yner, e.g., a poly-tetrafluoroethylene material (PTFE). The
exterior wall 716 of the second |lunen 706 is also an interior wall of the
first lunmen 704, third lumen 710, and fourth lumen 712. In one alternative,
illustrative enbodinent, the first lunen 704 may be a 360
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degree conduit with a first interior space into which the second | unen 706
is inserted. [0052] As fluid is pulled through the second |unmen 706 of the
reduced- pwesiwvmsomel i very nenber 700, gases are free toppaas26doneisgh the
exterior wall 716 of the second |lunen 706 as suggested by arrows 717 and
into the first lunmen 704, third lumen 710, or fourth [umen 712. As such,
the fl gicAImMeni ning within the second |unmen 706 contains |less gas and is
therefore nore inconpressible. As previously noted, a wave generator nay
nore easily or efficiently inpart a wave on the fluid when the fluid is
nore i i.pl:e, and a wavegenerator, e.g., wave generator 110 in
FIGUREwﬁgyﬁggaﬁgaffuidly coupled to the first lunen 704 or lunens 710 and
712 for inparting a wave thereto. [0053] The systens and net hods herein may
al | ow Cémimcled- pr Asdyuamid, rechtced ptesofre reatmentsysietrefonireatindynidssue sipr @ssur e or
eneégy t hat. rg%erably al l.ows high frequency variation and controls the
pressur e BHEUNEE GYSTHINFOMPRSIRt ude. Moreover, it does so with reliability

and with m il foRNANBYnt BEHLSE RO didn90R r@éﬁc@@g&@s&rgfb #RE BS&RLsite;nvent i on
and its advantages have been disclosed in the context of certain

L1ustral ! Ve sodi vhdeflid: LOGhIETRAAE FRANPs ehiieROW frhi, MNASEA LOAANL Hdke

vari ous changes, “subst1tut’ ons, pérmitations, erat1ons can
wi t hout departsitag fromthe scope of the invention as defined by the
appended clains. It will be appreciated that any feature that is described

in a connech reicéBpRBYurd® Hisir &P giodabing Medtcad prRsdge;appl i cabl e to any ot her
enbodi nent . CLAIMS What is clained is: Caiml. A dynamc, reduced-pressure

tregt ment sysddeied-presdur@adlivagy MeknbeSae dslivesing RedticBBbicSitte bMGHS HeAhEN-
conprising: a manifold adjacent the tissue site for distributing reduced

pressure to tHeessiresgurcsite the mandlokd;iang nenber coupled to the patient's
epiderms to forma fluid seal over the tissue site; a reduced-pressure
source for pmadegenegatoeghscaated mathshe rducedrmrdssosddghiverysuembateivhereintherenber
for deIiverinqueduced pressure fron1ﬁhe reduced r%fs%re(fource({o(ihe
mani f ol d: and W&ve generator imparts a wave to t e reduced pressure developed by the reduced-

pressure source.

15 Claim 2. The dynamic, reduced-pressure treatment system of claim 1 wherein the wave
generator is associated with the reduced-pressure delivery member between the

reduced-pressure source and the sealing member.

Claim 3. The dynamic, reduced-pressure treatment system of claim 1 wherein the wave
generator is operable to impart a wave to the reduced pressure with a frequency greater

20 than about one Hertz.

Claim 4. The dynamic, reduced-pressure treatment system of claim 1 wherein the wave
generator imparts a wave to the reduced pressure with a frequency in the range of

about 0.5 Hz to about 20 Hz.

Claim 5. The dynamic, reduced-pressure treatment system of claim 1 wherein the wave

25 generator imparts a wave to the reduced pressure with a frequency greater than about
20 Hertz.
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a wave generator associated with the reduced-pressure delivery nenber,
wherein the wave generator inparts a wave to the reduced pressure devel oped
by the reslocetyprsessure source. Claim 2. The dynanic, reggtas2@vessus e
treatment systemof claiml1l wherein the wave generator is associated with

t he reduced-pressure delivery nenber between the reduced-pressure source
and th%

seal i ng er. Claim3. The nam ¢, reduced: pressur.e treatnent
Syt emCURTEY ol m TPRAGPET, e G AIREY L0 S F IR TR e Vo5 wave
to the redugebrtoeesitpreseh pibzdelbita6 Hansdhcatif TR cindtnisRstwitngeert z.
Claim4. The dynam c, reduced-pressure treatnment systemof claim1 wherein

the wave gemedugedpresspadelivesy mamber.o the reduced pressure with a frequency
in the range of about 0.5 Hz to about 20 Hz. daim5. The dynam c,

reducegqpressur et Qgﬁ%ﬁﬁ t reﬁ%&tg‘?ﬂ}b&ﬁm‘ﬁeﬁrﬁ%& g%?rfé%'f Qab§ \W?e‘f%g rQ[%{\ﬁg\%t or

inparts a wave to th educe ressure w uency grea an about
20 Bert z. O gemorftor ddieprikes adiaphragatimemteninhsdicanmorighticmvitls yistredaced- cl ai m 1
wherein the wave generator conprises a piezoelectric transducer in fluid
communi cat i BFFSHTE AHYFEY FEEDER- pressure delivery member. Claim 7. The
dynam c, reduced-pressure treatnment systemof claim1l wherein the wave

gener alc4inCONPr | 988 dgnshRPRUAGILITBIRR trdafinét WY Herf YFOMANH QBN HREn ¥hd Watehe
reducedpressure delivery nmenber.” Claim@8. The dynam c, reduced-pressure

treat ment sgetaaonéomprisesa blwhliy of nhanhleersverith vgbyeeand whercimgach sehea
plurality of, chanbers, w.th valves and wherein ch of the chambers is
el ect i vel y PR RASlbttan b AP RE Piedhe By Stk E R Fer
menter. C aiBntber. The dynam c, reduced-pressure treatnment systemof claim1l
wherein the reduced-pressure delivery nenber conprises a conduit and
wherein the conduit conprises: ) i

Claim 9. The dynamic, reduced-pressure treatment system of claim 1 wherein the

reduced-pressure delivery member comprises a conduit and wherein the conduit

comprises:
a first lumen for transmitting a liquid, the first lumen having a first interior space;

15 a second lumen for transmitting a gas, the second lumen having a second interior

space; and
a first liquid-impermeable-and-gas-permeable member coupled to the second lumen in

at least a portion of the second interior space.

Claim 10. The dynamic, reduced-pressure treatment system of claim 1 wherein the
20 reduced-pressure delivery member comprises a conduit and wherein the conduit

comprises:
a first lumen for transmitting a liquid, the first lumen having a first interior space;

a second lumen for transmitting a gas, the second lumen having a second interior

space;

25 a first liquid-impermeable-and-gas-permeable member coupled to the second lumen in

at least a portion of the second interior space; and

wherein the wave generator is in fluid communication with the first lumen.
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a first lumen for transmtting a liquid, the first lumen having a first
interior space; a second lunmen for transmitting a gas, the second | unen

havi ng a weeonsbrsveri or space; and a first PCT/US2009/064993
| i qui d-i nper neabl e- and- gas- per mneabl e nenber coupled to the second | unen in
at least a portion of the second interior space. Caim10. The dynam c,

reduced;pressure . treat mnent stem of claim 1 wherei.n the reduced-pressure
ol | veryaerber - ABREVIERS. HONGHTPRUE I AREE ST R BB U TS0 057 | ses: o
first |umenrdqbed-prREsuE Hélivasy MehibBiddiuprisB@a EbridRit ant FRRrdiA Met@nduif | I St
interior space; a second lunen for transmtting a gas, the second | unen

havi ng a secomirisest eri or space; a first

| i qui d-i nper neabl e- and- gas- per neabl e nenber coupled to the second | unen in
at | east a pdirstilomenfortthaasmetona liquit sthe dirst dywaeehavargla fitsé kreenortshacepav e
generator is in fluid comunication with the first lumen.C aim11l. The
dynam c, redyemdiass furarahsantingengass iktsetondfllumkahaviig whedoad intblier

reduced- pressure delivery nenber conprises a conduit and wherein the
conduit conpri®é: a first lunmen for transmitting a liquid, the first |unen
having a first interior space; a second |unmen for transmtting a gas, the
second | urre# fhghlianif-anpremeside-nd-aps-permsplle member coupled to the second lumen in

| i qui d-i nper e Fféa?fe?ﬁ&(‘tiﬁﬁ‘%fﬁl%rs 00% Ii o [{E %Ee_%%lpl ed to the second |unen in

at least a portion o € second interror space; and wherein the first

| i qui d-i nper neabl e- gnd- gas-: per neabl e nber conprises, a synt.hetic .
{1 Gor opol yrmathereeh e o BE e E-ah gty Rt epp s ST BTN R RPEiem of
cl apm 1 wher eifludrbgoly@eiced- pressure delivery nmember conprises a conduit
and wherein the conduit conprises: a first lunen for transmtting a liquid,
the first lumen having a first interior space; ) .
Claim 12. The dynamic, reduced-pressure treatment system of claim 1 wherein the
reduced-pressure delivery member comprises a conduit and wherein the conduit

comprises:
a first lumen for transmitting a liquid, the first lumen having a first interior space;

15 a second lumen for transmitting a gas, the second lumen having a second interior

space;

a first liquid-impermeable-and-gas-permeable member coupled to the second lumen in

at least a portion of the second interior space;

wherein the first liquid-impermeable-and-gas-permeable member comprises a synthetic

20 fluoropolymer; and
wherein the synthetic fluoropolymer comprises a poly-tetrafluoroethylene material
(PTFE).
Claim 13. The dynamic, reduced-pressure treatment system of claim 1 wherein the
reduced-pressure delivery member comprises:
25 a first lumen for transmitting a gas, the first lumen having a first interior space;

a second lumen for transmitting a liquid, the second lumen having a second interior

space;
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a second lunmen for transmtting a gas, the second | unen having a second
interior space; a first |iquid-inperneabl e-and-gas-perneabl e nenber coupl ed
to the sewondidososn in at | east a portion of the secondpcmsri®ncHpACE;
wherein the first |iquid-inperneabl e-and-gas-perneabl e nenber conprises a
synthetic fluoropolynmer; and wherein the synthetic fluoropolynmer conprises

a pol y-t et r gid firer lngich bepdsinp b eluidimfdithEdble matetiaaad. The dynam c,
reduced- pressure treatnent systemof claim1l wherein the reduced-pressure

del i very megRefecsiMBides €Srmed fdrh &lgad-peitabRlantiIRME ik perMPalile Srforial ARI f i1 st
| umen having a first interior space; a second lunmen for transmtting a

liquid, the sedeprded within thefirshépterierespansd i nterior space;the first |unen
conprising a fluid inperneable material; and the second |unen forned froma

_ fluid i mperm nd the e n formed fr
Pt or GIRBCE e e SRELAR i W A o LBRASTRART C)% i om of

clapm 1 wherg®juoed-pessuecldclbdrpmesder @niiglseyery menber conprises: an outer
| umen having a first interior space and formed froma fluid inperneable

mat eri al  andn Wher RinfentQinfel  Sist infirRk kfce SR@ERMEQ TR § B8idinipetHéabld | ow pat h;
an inner flow nmenber conprising a |unen forned froma
gas- per meabl e-mptgripli agdivdiengie thealist interier space FompdsediadisyicbBowipet n t he fir st
interior space; and wherein the wave generator is in fluid comunication
Wi th the |i quirhef flow meber cOnprining 3. lumbe fatyed fion) a gesdprrogalle-asddiqoid-
treatment syst.em of aim 1l wherein the. reduced-pressure deljvery nenber
conprises: an lgwweq%hﬁﬁggeﬁﬁmnﬁéﬁ?OF?(i]g[{tﬁlinﬂﬁeeﬁfsﬁBjtesrﬁ)éégacgn?fldf ormed from a
fluid inperneable material and wheyein the first jnterijor ace_ conprises a
i dfhi d 1 owNPRTain vV gEReRIOs i T I FOBBHBIRAIM A et FBWRES: £ r om a
gas- per meabl e- and- | i qui di nper neabl e

Claim 15. The dynamic, reduced-pressure treatment system of claim 1 wherein the

reduced-pressure delivery member comprises:

an outer lumen having a first interior space and formed from a fluid impermeable

material and wherein the first interior space comprises a liquid flow path;

15 an inner flow member comprising a lumen formed from a gas-permeable-and-liquid-

impermeable material and disposed within the first interior space;
wherein the wave generator is in fluid communication with the liquid flow path; and
wherein the gas-permeable-and-liquid-impermeable material comprises a synthetic
fluoropolymer.
20  Claim 16. The dynamic, reduced-pressure treatment system of claim 1 wherein the

reduced-pressure delivery member comprises:

an outer lumen having a first interior space and formed from a fluid impermeable

material and wherein the first interior space comprises a liquid flow path;

an inner flow member comprising a lumen formed from a gas-permeable-and-liquid-

25 impermeable material and disposed within the first interior space;

wherein the wave generator is in fluid communication with the liquid flow path;
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material and di sposed within the first interior space; wherein the wave
generator is in fluid communication with the liquid flow path; and wherein
t he gas- pgorerinsersand- | i qui d-i nmper neabl e materi al conpripsgaIsaEPRibEt i C
fluoropol yner. Caim 16. The dynam c, reduced-pressure treatnment system of
claiml1 wherein the reduced-pressure delivery nenber conprises: an outer

| unen havi ngvirdin tgd gakpesnidable-aRiPiGui&Mipéraicabld nidi@ial doibtidd o syRdereabl e
material and wherein the first interior space conprises a liquid flow path;

an inner flow Heemeelygstgpising a | umen forned froma

gas- per meabl e- and- | i qui di nper neabl e material and di sposed within the first
i nterior spadercipthersynthetit8uorepelygsnesmpiises apolyntefrafluatoetbyensimeteriabn wi t h
the liquid fl o&gﬁ%h; wherei n the gas-perneabl e-and-|i qui d-i nper neabl e
material conprises”a synthetic fluoropolymner; and wherein the synthetic

fl uoropol yner conprises a poly-tetrafluoroethylene material (PTFE). Cdaim
17. 5A r@hibot7.of  emethadtof inangfaatuding ardy@amicp ehda sl preSuisd i éatine Rk seemi fos y st em
for treating a.tissue sjte on a patient, the nmethod conprising the steps
of : provi di %@%ﬂ%ﬂ?%ﬁﬂe PR Ppficad, theymstiod camprisigg thesstensfue site and
operable to distribute reduced pressure to the tissue site; providing a
seal i ng nenEevidipg ageampioldiyr plrcmgadirsentan thestiseys sitsrand operalbilegpdisaituge t o f or m

a fluid seal o j stte: .nproviding a reduced-pressure source for
devel oping a reéég{ljccetggﬁ%%s{é%ﬁ?}g;tlstﬁﬁ%%lf%di ng a reduced-pressure delivery nenber

for deliveri nq(}.%ieducec]. pr essgrg from.t he tijeducegl,- pressure source to the
mani fol d:  pPEYTYRRG SliRgReRR dPLioipling o thipatisnt § gpiderials and gP¢taRle { duced
pregsure devel Rpad Mid k&g ovadHe askuRkRSSUr € source; and associ ating the wave
generator with the reduced-pressure delivery nenber. C aim18. The net hod

of manuf act wdgnQh r&hRbdplelsib 8GO tdr REVELGRg Qe RREPHIALLAY the
providing a reduced-pressure delivery member for delivering reduced pressure from

the reduced-pressure source to the manifold;

providing a wave generator for imparting a wave to the reduced pressure developed by

15 the reduced-pressure source; and

associating the wave generator with the reduced-pressure delivery member.

Claim 18. The method of manufacturing of claim 17 wherein the step of associating the
wave generator with the reduced-pressure delivery member comprises associating the
wave generator with the reduced-pressure delivery member between the reduced-

20 pressure source and the sealing member.

Claim 19. The method of manufacturing of claim 17 wherein step of associating the wave
generator with the reduced-pressure delivery member comprises coupling the wave
generator to the reduced-pressure delivery member between the reduced-pressure

source and the sealing member.

25  Claim 20. The method of manufacturing of claim 17 wherein the wave generator imparts

a wave to the reduced pressure with a frequency greater than about one Hertz.
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wave generator with the reduced-pressure delivery menber conprises

associ ating the wave generator with the reduced-pressure delivery nenber
bet ween twe 2saxiseBdpr essure source and the seal i ng nenbect/uShavmsib93 The
met hod of manufacturing of claim 17 wherein step of associating the wave
generator with the reduced-pressure delivery nenber conprises coupling the
wave gadigie2ior t hehgeth@UoRAshuBi@SSY & dahl MekNerbRThe vaReioeffortitParts
reduced- pressure squrce and the sealing nenber. C aim20. The nethod of
manuf act ur i AgVaye te thei raduced prrspuse withaetrogugacyyiartbe eanse of sheat 0 ta abet@0t o t he
reduced presgi,e with a frequency greater than about one Hertz.d aim 21.
The et hod oFe manuf act uri ng of claim 17 wherein the wave generator inparts
a wave to the reduced pressure with a frequency in the range of about 0.5
t o aboutlaiz02er t Zhe Gredbod Fnariifiectunatghafatlaofm Ivewhdreintthe ivage gdnerdt@i imparts

wherein the wave nerator, inparts.a wave to the reduced _pressure with a
freéuency graé%ﬁvgrtgﬁ’r‘?afﬁg‘éfﬁgﬁfes © @tazf.lr\?‘@eﬁ‘?yngrﬁ?}?”hﬁ%ah%t Qﬁaﬁng

manuf acturing of claim 17 wherein the wave generator conprises a

pi ezoel®@gihi 23 t r ahe GhhttiRsd il HiHifact G s fRthiin0l 1 WRerbRAREC RevPE &R akbre del i very
menber. Caim24. The method of manufacturing of claim17 wherein the wave
generat or c6APPIEEA HezdclepicammsdeabBridty mua?eyl te thepederetd presyare delivery
reduced- pre%e%b%rdel ivery nmenber. Caim25. The method of nmanufacturing of
claim 17 whéréin the wave generator conprises: a plurality of valves in
fluid conmunication with the reduced-pressure delivery nenber; a plurality
of charieins24assodhanethoti dfimidudagpdritigedficlaimol7 widrvifishe aack yéneragdm t he
plurality of valves are operable to, selectively open and close to generate
a \l)t,éve in tﬁ@npgﬁﬁ@églafg?%%wt{?éhp@;f soupisdde the refugegrressurpielivgdnod of
manuf act uri pgafercl @i m 17 wherein the reduced-pressure

Claim 25. The method of manufacturing of claim 17 wherein the wave generator

comprises:

a plurality of valves in fluid communication with the reduced-pressure delivery

15 member;
a plurality of chambers associated with the plurality of valves; and

wherein the plurality of valves are operable to selectively open and close to generate a

wave in the reduced-pressure delivery member.
Claim 26. The method of manufacturing of claim 17 wherein the reduced-pressure
20 delivery member comprises a conduit and wherein the conduit comprises:
a first lumen for transmitting a liquid, the first lumen having a first interior space;

a second lumen for transmitting a gas, the second lumen having a second interior

space; and

a first liquid-impermeable-and-gas-permeable member coupled to the second lumen in

25 at least a portion of the second interior space.
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delivery menber conprises a conduit and wherein the conduit conprises: a
first lunmen for transmtting a liquid, the first lunmen having a first

i nterior wpaosyosarssecond |l umen for transmitting a gas, trhe/seaonctobsinen
havi ng a second interior space; and a first

| i qui d-i nper neabl e- and- gas- per neabl e nenber coupled to the second |unen in
at | eaglaim 200r t i The pktHold®f ae@0fdturing @F claim $ paderdh diereduted-Phessuret hod of
manuf act uri ng. of claim 17 wherein the reduced-pressure delivery nenber
conpri ses addBRBUMEMRRCOHEISES # consdbutapd gerei Higsondwcompysesst | umen f or
transmtting a liquid, the first lumen having a first interjor space; a
second | urredfifslumenaies transmitiingee beud, thevBrss beesmchayingemnfitshiniasigr spasecond
interior space; a first |iquid-inperneabl e-and-gas-perneabl e nenber coupl ed
to the secoasedondrbmémfoatrahsmaittingsa groy the secoofl lwhen bavinghalsécnndmtatorspace; and
wherein the first |iquid-inperneabl e-and-gas-perneabl e nenber conprises a
synthetic fludP¥fol ynmer. O aim28. The method of nmanufacturing of claim17

wherein the reduced-pressure de]ivery nmenber conprises condujt and
wher ei n t he? 8t dgnid-iEmeppeablesandygasipegmey SF quplediath seRPAlmegdR d, t he

first |unen h%yk%gfﬂ%%ﬁS%Bfﬁﬁ%gﬁhg%ﬁaﬂﬂgféﬁga&fcOnd | umen for transmtting

a gas, the secon avi ng a secon ntéerior space; a first

| QUL el s 194 SRR AR P RREI UL R LOpaSs e I

| i qui d-i mper meabkspoyifergas- per meabl e menber conprises a synthetic
fl uoropol ynmer; and wherein the synthetic fluoropolynmer conprises a

okl ol of 169 HERORSL HOP SR FBDAdaUBFa8 U B IRR Yome mber

CONpri ses: delivery member comprises a conduit and wherein the conduit comprises:
a first lumen for transmitting a liquid, the first lumen having a first interior space;

a second lumen for transmitting a gas, the second lumen having a second interior

space;

15 a first liquid-impermeable-and-gas-permeable member coupled to the second lumen in

at least a portion of the second interior space;

wherein the first liquid-impermeable-and-gas-permeable member comprises a synthetic

fluoropolymer; and
wherein the synthetic fluoropolymer comprises a poly-tetrafluoroethylene material
20 (PTFE).
Claim 29. The method of manufacturing of claim 18 wherein the reduced-pressure
delivery member comprises:
a first lumen for transmitting a gas, the first lumen having a first interior space;

a second lumen for transmitting a liquid, the second lumen having a second interior

25 space;

the first lumen comprising a gas-and-liquid-impermeable material; and
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a first lumen for transmtting a gas, the first lunmen having a first
interior space; a second lumen for transmitting a liquid, the second | unen
havi ng a wecondsbrsveri or space; the first |unmen conpri SiPOg/US2009/064993
gas-and-1i qui d-i npernmeabl e material; andthe second | unmen conprising a

gas- per meabl e- and- i qui d-i nperneabl e materi al di sposed within the first
interior spasesecéidliumes@omphisingatgaogedicabRruntdijuid-imgernleatsit aiamrik wher ein

t he reduced- pr ,ssur(? delivery nmenmber conprises: a first |lumen for
transmtting a'gese N‘Fglrlf' f EfstiRiFRor SRaGFing a first interior space; a second
| umen for transmtting a liquid, the second |unen having a second interior

space; (kg §0." St Th MRA GRS hdrtiurth g0 1A A 8l Wikdid thdRandRaRtgupmt eri al ;-
t he second | unmen conprising a gas-perneabl e-and-11 qui d-1 nperneabl e materi al

di sposed wi drlivery menfbier sempmigesy i or space; and wherein the

gas- per meabl e- and-Ii qui d-i nperneabl e materi al conprises a synthetic

f1 ubr opol ymedirstCuaemf@ Irandhetinges bay theffirselnmta dbving adirsfintetiod spaddd wher ei n

t he reduced- pressure delivery nenber conprises: a first lumen for

transm tti ng secopdSuméem orfttanshitling®Aqiiavthe Secdndl vinsdn havigy 4 ScosdERiora second
| umen for transmtting a liquid, the second |unen having a second interior
space; the fir¥8%unen conprising a gas-and-I|iquid-inperneable material;

t he second | unen conprising a gas-perneabl e-and-1i qui d-i nperneabl e nmateri al
di sposed wi thei first lnmehicomprising ergapand-pgeid:impkenesble material;

gas- per meabl e- and- I i qui d-i nperneabl e materi al conprises a synthetic

f 1 uor opol ymée; seeord lminen edbmptikiag 8\ns-pemeablelandslmuid -immparme abtp raseeal a

pol y-tetrafl uor.oet hyl ene erial . (PTFE).( aim32. A nethod for treating a
'ééue site o lgoﬁs‘il‘r"gﬁln,tﬂghgth‘ﬁ?r cfp%‘i?n‘ﬁ‘?% sing the steps

wherein the gas-permeable-and-liquid-impermeable material comprises a synthetic

fluoropolymer.
Claim 31. The method of manufacturing of claim 18 wherein the reduced-pressure
delivery member comprises:
15 a first lumen for transmitting a gas, the first lumen having a first interior space;

a second lumen for transmitting a liquid, the second lumen having a second interior

space;
the first lumen comprising a gas-and-liquid-impermeable material;

the second lumen comprising a gas-permeable-and-liquid-impermeable material

20 disposed within the first interior space;

wherein the gas-permeable-and-liquid-impermeable material comprises a synthetic

fluoropolymer; and

wherein the synthetic fluoropolymer comprises a poly-tetrafluoroethylene material
(PTEE).

23



of : disposing a mani fold adjacent to the tissue site, wherein the manifold
is operable to distribute reduced pressure to the tissue site; placing a
seal i ng mwoherommsphe patient's epidermis to forma fl uipdTasadooeepst he
tissue site; fluidly coupling a reduced-pressure delivery nmenber to the
mani fold; fluidly coupling the reduced-pressure delivery nmenber to a
reduce essur e 4s i.di.ng.: ressur.e to the. i fold; and
nesoci SRS o sSREEE fheahP it S E e BE BB Brim S e B or
inparting aoftave to the reduced pressure devel oped by the reduced-pressure
- source. Claim33. The nethod of claim32 wherein the step of associating a
wave gener alihosingh haasldtdafacehtap tef tisdesafl dhbeth thb eraAURI [98paLBkes W th

t he reduced-pressure delivery nenber between the reduced-pressure source
and the seal i rdjstibaisaeduced presyuga to thipéisywetsield of cl ai m 32 wherein the wave
generator inparts a wave to the reduced pressure with a frequency greater
t hah about ¢heingarsealingdneinher35 th patient’s lepideohis ¢d firm Buidisesl @ver thh éiswav e
generator inparts a wave to the reduced pressure with a frequency in the
range of about™5: 5 to about 20 Hertz O aim 36. The method of claim 32
wherein the e generator inparts wave to the reduced pressure with a
frequency giﬂ\lg@\t(%f"%( 48 a4 d?ﬁFsﬂgngl}Ve@ giembgyto themagEeod of cl ai m 32
wherei n the wave generator conprises a piezoelectric transducer in fluid
communi cat i SHAkY ePPPliRG theagtesd-nsessus delivers mapehey tovp radaeed-pyessurs SBIrceThe

net hod of claigy vi’éfi]x?éx%hp etdr}ﬁeéls\@ye ofener atoi. canpri ses a di aphragm menber
in fluid commini catl o with t

e reduced-pressure delivery nmenber. Caim 39.

The, nmet hod claim 32 wherein t wayv ner at or, conpri ses plurality of
chg(?rber s Wi ?%?0%186%% QA S R ‘ﬁ{%@}ﬂ{e‘i‘f&&w&esﬁ%ﬁ@@ &9"@8{ ?%Waﬁtwgf | uid
communi cati on avafe thiike feBdttqHeRIRSRVEIBpSEDY HBTSRBIBREs e ShRe40. A
reduced- pressure delivery nenber conprising: a first lunmen for transmtting

a liquid, the first lumen having a first interior space;
Claim 33. The method of claim 32 wherein the step of associating a wave generator

comprises the step of associating the wave generator with the reduced-pressure

delivery member between the reduced-pressure source and the sealing member.

15 Claim 34. The method of claim 32 wherein the wave generator imparts a wave to the

reduced pressure with a frequency greater than about one Hertz.

Claim 35. The method of claim 32 wherein the wave generator imparts a wave to the

reduced pressure with a frequency in the range of about 0.5 to about 20 Hertz

Claim 36. The method of claim 32 wherein the wave generator imparts a wave to the
20 reduced pressure with a frequency greater than about 20 Hertz.
Claim 37. The method of claim 32 wherein the wave generator comprises a piezoelectric

transducer in fluid communication with the reduced-pressure delivery member.

Claim 38. The method of claim 32 wherein the wave generator comprises a diaphragm

member in fluid communication with the reduced-pressure delivery member.

25  Claim 39. The method of claim 32 wherein the wave generator comprises a plurality of
chambers with valves and wherein each of the chambers selectively in fluid

communication with the reduced-pressure delivery member.
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a second lunmen for transmtting a gas, the second | unen having a second
interior space; and a first |iquid-inperneabl e-and-gas-perneabl e nmenber
coupl ed twotbm/sesond |umen in at |east a portion of thecsasendosdberior
space. Caim4 1. The reduced-pressure delivery member of claim40, wherein
the first |iquidinperneabl e- and-gas-perneabl e nmenber conprises a synthetic
f 1 uor ofdhiyndr.. ClAareduck@-prEssare dediveydngnmbscomerisiagi very nenber of cl ai m 40,
wherein the first |iquidinpernmeabl e- and-gas-perneabl e nenber conprises a

syntheti c fladirstdpmby fRrtianamtitingi@ liguid, h €irgYith&iehdvind 4 fiak aRGiot¥BicecONPr i ses
a poly-tetrafluoroethylene material (PTFE). O aim43. A reduced-pressure

delivery negRefondQiREd frithnsitfing $bad, HBRBcIHANMuhEARSNIRS h5aBnd iflaSor t he first
| umen having a first interior space; a second lunmen for transmtting a

liquid, the se®8¢flapdimen having a second interior space; the first |umen
conprising a fluid inpermeable material; and the second lumen formed froma
gas? per meabkdirsinguid-gupetmatieand gid-permetisle nsmtrn dowilaboghesasbhdlumentie fir st
interior space. . .C aim44. gﬁ% reduced-pressure delivery nmenber of claim 43,
wherein the gégﬂﬁ?ﬁ%gﬂT89° ﬁFWﬁ@PH@P ffeabl e material conprises a
synthetic fluoropolynmer. Caim45. The reduced-pressure delivery nenber of

cl ai m €limwier ei Tht Relugas PREARABBrerPMEmbbiH i Ue WHERR fie TREQIGuA-
conprises a _synthetic fluoropolyner and wherein the synthetic fluoropolymner

conpri ses alpBftjnepllerandigasrperaadaleanembrcempeibes(@syrtigetic fluoropolymer.

Claim 42. The reduced-pressure delivery member of claim 40, wherein the first liquid-
10 impermeable-and-gas-permeable member comprises a synthetic fluoropolymer; and

wherein the synthetic fluoropolymer comprises a poly-tetrafluoroethylene material
(PTFE).

Claim 43. A reduced-pressure delivery member comprising:
a first lumen for transmitting a gas, the first lumen having a first interior space;

15 a second lumen for transmitting a liquid, the second lumen having a second interior
space;
the first lumen comprising a fluid impermeable material; and

the second lumen formed from a gas-permeable-and-liquid-impermeable material and

disposed within the first interior space.

20  Claim 44. The reduced-pressure delivery member of claim 43, wherein the gas-

permeable-and-liquid-impermeable material comprises a synthetic fluoropolymer.

Claim 45. The reduced-pressure delivery member of claim 43, wherein the gas-
permeable-and-liquid-impermeable material comprises a synthetic fluoropolymer and

wherein the synthetic fluoropolymer comprises a poly-tetrafluoroethylene material
25 (PTFE).
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