TITLE OF THE INVENTION DYNAMIC, REDUCED-PRESSURE TREATMENT SYSTEMS AND
METHODS 5RELATED APPLICATION [0001] The present invention claims the benefit, under 35
U.S.C. 119(e), of the filing of U.S. Provisional Patent Application serial number 61/116,121, entitled
"Dynamic, Reduced-Pressure Treatment System and Method," filed 19 November 2008, which is
incorporated herein by reference for all purposes. 10 BACKGRQUND [0002] present invention
relates generally to medical treatment & ybll:'ngT %E‘rﬁgﬁé%ﬂ rly, to dynamic, reduced-pressure
systems and methods. [0003] Clinical studies and practice have shown that providing a reduced

pressure in imi issue sijte augments and accelerates the growth of new tissue at the
fsaue ste. P MY CHD RS BT VST ST IR AP SR essure
has been particularly successful in treating wounds. This treatment (frequently referred to in the

medjcal community as "negative pressure_ w ﬁng herapy," "NPWT." "reduced pressure therapy," or
"vacéjum therapy") provides a number of b%ﬁ {95?1 i‘ﬁabggfaster 20 healing and increased

formulation of Ee1pTbs fitsuat Mypitally cideiicnd beasstentteapplied 0. ssuedhretigl dipgrous pad
or other ifold device. The porous pad contains cells or. pores that are capable of distributing
reduced %}ﬁe%éﬁé%%‘ﬁé‘%lfsﬁsnéfepaheatfﬂaﬁﬁaﬁﬂa“ﬂﬁl?ag ﬁﬁtlgri reﬁ}i’/ﬂﬂf?gan}npﬁﬁg%ue site. The
possible hehgkith Riktwnadi Ngeattinsit S gitenyithd Bithed, press 1 ENskidbaicTdO8]avhigledema, enhanced
blood flow, promotion of granulation of tissue, 25decreasing of bacterial colonization, removing of
inhibitinglrﬁsé)é?ﬂga}tﬁﬁs)cﬁ?fﬁf?bﬁyofezeﬁ%&et ééﬁ#r@"&?ﬂﬂ%‘nment, and enhanced epithelial migration.
SUMMARY 100041 Problems with existing reduced-pressure treatment systems and methods are
addressed by the systems and methods of @g L1!%%;{%18\ﬁ—:i,qﬂon-Iimiting embodiments described

[0002] present invention relates generally to medical treatment systems and, more
particularly, to dynamic, reduced-pressure systems and methods.
[0003] Clinical studies and practice have shown that providing a reduced pressure in
15  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 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.



5herein. According to an illustrative, non-limiting embodiment, a dynamic, reduced-pressure treatment
system for treating a tissue site on a patient includes a manifold for placing adjacent to the tissue site,
a sealing member for coupling to the patient's epidermis to form a fluid seal over the tissue site, a
reduced-pressure source for producing reduced pressure, a reduced-pressure delivery member for
delivering reduced pressure from the reduced-pressure source to 10 the manifold, and a wave
generator associated with the reduced-pressﬁ f%gr?member. The wave generator imparts a wave
to the reduced pressure developed by the reduced-pressure source. 100051 According to another
illustrative, non-limiting embodiment, a methqd foy manufacturing a dynamic, reduced:pressure
treatment systEM%k }tglré’giﬁ"{ﬁsa“ﬂgé%gﬁgdﬁdﬁTéﬂgﬁWFﬁEf’&&&%ﬁg 2ps d&f&ﬁ?g%\ﬁ%?rg §'& manifold for
placing afiagesd &y the finsuasiied piovisisg fisedlingraies) beniinttng kgt nerpadestibepidermis
and operable to form a fluid seal over, the tissye site, provi ing a reduced:-pre ur%_sogsrspe for
develoghsE R retRrBHBRIeAN }%@%Y&Wfﬁ'ﬁ@?%@@%g BEAT8 RRVBIY ASEMBErR0T delivering
reduced;praasHI 8yRm foe tiegisedrasssite souReitathe ndsitoidarifid dfethdat fogthdjateoludes the
steps of 20 providing a Wav?, genera %r]'ir%%d associatin%gthe waye &eigerator with theﬁe ced-pressure

delivery!PriBfisterig g0 e ar SAURIRERIR RS IREFN GRS %Sstlﬁ)réoggvae oped By the
reduced;ELERIHESHOUIRS a red1QOPlAREO NG ddarnptierily stditeel prosslinjtingdriabdiment, a

method for treating a tissue Ei%e on%gatient in Itglgs the stedps of: dis%)sing a manifol(()j ?éjejz‘;t\cent to the
25 tissUBFSHEI ek er L RERIRRY T B R WSS EFS LR RSP S RIS SSAIOET e tissue
sitey fluighy sRURING aneslverd-peassitse detivRigdwathhke todiedrpreifald: deliviridhentiepling the

reduced-pressure delivery. member to a reduced-pressure soutce for praviding reduced pressure to
the mantfd"aFeSRRSTAL HRAES ﬁwﬁ‘fﬁ}ﬁ%@éﬁgéﬁgﬁﬁ EATEVE %evnei? %r \R;ﬂhetgﬁegucaﬁ dpre:

e e reduced-pressure
deliveryggggeber. The wave generator imparts a wave to the 30 reduced pressure developed by the
reduced-pressure source. [0007] According to another |IIustrat|\6e, non- mﬂw&g)g@&dment, a

red uced-pressLHQ"éé|ﬁ‘7‘é<i9fﬂi’é%f8&%téﬁfdé‘é‘%‘9ﬁ?s¥1@ ld}?\%'rfl%lpf}%relrsnmﬂ RO A Tiguic a a second
lumen fexdranamiiinoaalgaemid) ecliisiciimenshr @ dirstintstiens facecatidgheisermsitt lmen has a
second interior, spage. A first quufi_d-imp rmeable- F as-permea le m?gtﬂ?r iS cou led to the second

lurhen iPBERCP G ih TRk 8l BERHG & TBPEERCE O PIUBRSFKEEE: FAnother

mgefo another illustrative,
non-limipg Rmpedisabing meatieedor pueptinetdeliventienembsdiniisies] afiestilenefofor aransmitting a
gas andﬂalllisaesce%?g\}lejrn’gﬁg tIgsrue site, providing a reduced-pressure source for developing a reduced
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



Stransmitting a liquid. The first lumen has a first interior space and the second lumen has a second
interior space. The first lumen is formed at least in part from a fluid impermeable material. The second
lumen is formed from a gas-permeable-and-liquid-impermeable material and is disposed within the first
interior space. [0009] Other features and advantages of the illustrative embodiments will
become 10apparent with referﬁce 1o the drawings and d;]jetailed de%gri%tlion that foIIovi/. 4 RIEF
DESCRBIONEROT FRESRAWAN ESBITHEERS e R TAGPSR RIS ion shown
in crossigessipndhanellusteléset Hporticitstalenshodidiatiirsmysamic, reduced-pressure treatment
system; 5[0011(] FIGURE 2 js a schemati diaé%ram with a partion s?h wn int cros sg&'_ci(%nsgf an
iliustrative, nohoR it ePRoEi FREHPEISE Ky, B@ﬁ’e‘?&?é‘l MO SRR HR B ANt B & dynamic,
reducedifeasuiRiibatmenideysidin lumel(d ahiGiiRig 3 gasandhesaadicldiagearfowith a portion
shown in cross secti?_n of ar;} trr\fr i”EStratB/k% n -Iimitin% embodi trﬂt of a waye ge erator for use
witR an EAFBHHAS A 1B a 3\7 HShiCPegIRs & FrE s SRR AL SVt f&%ﬁ'&ﬁﬂ URE4isa
schematiesliagiesi fspacshamid dttive s isHotitad at lehst wavetdeneratbuitbimpemédblan embodiment
of a dynamic, ej#‘c;ed-#{e(gme tre mené I?g/stem; 1001 1':.'65’.5'5115(1115 a gﬁggarlgﬁticma e%{éslpective
view of BARRArat EBOGINER L b AREGIEYY-H RS RIFETBIVER Tember Tor use with an embodiment
of a reducen-prgssutevifiitedtonfint sywieon spacd0015] FIGURE 6 is a schematic, perspective view of
an illustrative, -limiti mbodiment of a reduced-pressure. delivery member for use with an -
embodiment o&iﬁéh@éﬁ%§?§%ﬁ?€?@%€%ﬁ%§sﬁ%{, f@%i%?ﬁ&@&g rflserelltssgﬁign&%%?é? %erspective
vigw of gspittesiraiiacfeenkanitnge2tanihndinkddtei o récucedqrdssfididelivery 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. DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS [0018] In
the following detailed description of the illustrative embodiments, reference is made to the
accompanying drawings that form a part hereof. These embodiments are 5described in sufficient detail
to enable those skilled in the ar ' ' ' it i tood that other embodiments
may be utilized and that Iog@ﬁﬁﬁ%ﬁ%&@ﬁéﬁ@&g&%@gg mical changes may be made
without departing from the spirit or scope of the invention. To avoid detail not necessary to enable

those skilled i ice the emb0d| ents described here n, the description may omit certain
information k Wk f Eﬂ%% sKi ﬁesdl?ﬁr?ﬁlgc a%’fgﬁf}/\ﬂr%ndl t%ﬁed“dlesccr:lr[g)fs o% |2[ ?Hear%e/%re not to
be takeiligtautivfinehsiemstnganhbbdisropefof cﬂlyﬁaihjsinaﬁueedrpbudmeameatmmdejmm,only by the

appended clai rin rimarily to URE |..an illustrative emb ime

dyriamic, redu@ﬁdﬁﬂgﬁ%ﬁ% r%gﬁ%?é)gg ! %‘8% é%“%ortlop JaUe Site %’5 “"é“ \(/)vo%nnd 102, a
damageitustias @, tissiemisipgesebidiindhefowadelfiderayrifivobse wpldmnrmabb(d&n&ﬁt d€amis 105, and
subcut ous tiss 1(?7 The d namic, red ced-pressure treatment system 100 may also be used at
other ti E?glgllfe?é:“r‘fs ISR r_e&ﬂfl Lge?ﬂ’e bodily tissue of any human, animal, or other
organism, incl{abngj] Hdmijﬂmaesa&ﬂcﬁﬂahs&hegmuscimuspumodeahnwmﬂsmswawmamfssue
connective '[ISS. e, cartilage ndons r?{gﬁﬁglents or-any other tissue..The dﬁ%mlc re}gléj ed- J-pressure

treatmeamogﬁrt Sﬁ%‘Yﬁ f&dg% llldle_pff fan seal%enefﬁt?ﬁef%ﬁlesf A reduced-p pressure
deld)/er)oﬂaﬁmbamikﬂéecawedtmemp’eessmﬁambmmm 113, and a wave generator 110. [0020] The

manifold 112 %u {;ﬁ%%c ressure a for n i Id Da r|aI wtable for
distributing re @L pﬁ[ 46}15 i trlacttlve raxbgd?rrﬁen? rt‘nél %ﬁn%ﬁ%ﬁ IS ma e fro%n a porous
and perg‘aea’aterfﬁﬁmsmmdm%ambmhmnenpaﬂa:djmdmla, 2stetisliatedyepecsoadnp sjjstenthane or

polyether foarrc tﬁ]gﬁt eablllt of wound fI‘l,Jliedso d}lel %{tf%er%gnccfré)re SHLe. One
such foam mag hathas een use e@ﬁ&?cyéeram}%oam(r# ressing available rom Kinetic
Conceptsjuogl-pfésdyrofidSave Antosaiter for use with an embodiment of a reduced-pressure

15  treatment system;

[0015] FIGURE 6 is a schematic, perspective view of an illustrative, non-limiting
embodiment of a reduced-pressure delivery member for use with an embodiment of a reduced-
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.



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 30otherwise 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 fr tissue si aﬁl{ %X% | H% a plurality of flow
chgnnels or pathR%%%ﬁ%ﬁ%ﬁ%&@ﬁn@?ﬁ%% Interconnecte 1t{zl)li%mprove distribution of
fluids prlt)\gded to and removed from the area of tissue around the manifold. Examples of manifolds
may include, without limitatio), devices that have. structyral elements arr s hannels,
_ceIIuIar foam, iﬁw&grb%rﬁ!&%ﬁ?ﬁ&éﬁe?l"‘sréﬂtéogo(fﬁ%ﬁ%131,5%%%?] %ﬁgg@&%{%@ %(l%ﬂrgg that
:QCIUQe,ig?ﬁ%?@g}}egmlﬁbawﬁ}gmﬁ;m%gﬂmmm alpan Atediafl. STisg afsbaseneatsitsination or
yering of materials. For exam a fir nifold.layer of hydrophili i adjacent
to @secHidTREh bR g&@ﬁ?ﬁé&ﬁ%’pﬂ@ﬁ@?ﬁ%ﬁ ?oll‘gér/dregr}%féer%l%rg\)ﬁ?&% 81&18 . Oeggg]é %Eog ’rzza%%%?gied Jpores
of t?e_qlggaé@@@b aRxrosieriahbeiebats acheryiilipeliatdehadogsl finsieral oeesaisdiher
materials may he used. A material with a higher.or 10 lower densit |
GraanSlé’ﬁW’rﬁ%éﬂéirﬁgP%‘ffi ?Fa@@:hgs‘gﬁﬁlg g\ﬂﬁ’a?t%ggpﬂ%%%%%rﬁ/ﬂggiﬁ%émﬁals, the
followingnRavibie usea K auEFDasn pesstetiatoemblodmex ghittechinithe fobin prasliegdBmex.com). In
some instances it may be, desjrable tq add ionig silver ta the foam.i | I frsss or to add
other sutrebaduments frsoribe rtgﬁeé’ﬁ’c SRR &%?OIB?JI %rél%anctesl%lqﬁe{}l r%zﬂll%?dg %1}1% Iﬁ”lgag;be a
b'Q@FSléé[%flligdelﬁbﬁmaierfiih@lfcﬂlbarﬂi@,ocﬂmﬁilemi@tion ijobesfatecnse Alihg aksntie e limittefers the
manifo and extends past a.peripheral edge.114 of th nifol f jon 116 on
an !ntaCF‘ﬁEFﬁSﬁdo %C%?o‘é%%ﬂ?slﬁb%&flﬁg eé?(’?é%rgsl{rolﬁn Sl%r%%%rﬂa% ?g&%?ldﬂé%{% r% %Jigggr?gé'
patient-facing g6l 9P ReTreirmxiensininkiBynay IGHIRE fluih dbadtrgbinsmbedéprigehis 103 or against

a gasket (e.qg.,.20 another drape portion near,wo dge A ' d
referencER NSNS é%%?ﬁéﬁ{ﬁ %@t@ﬁl S %%gsﬁ)ouﬁgﬁeg%egg}%%&%eda gg@;%%@%gﬁ%ﬁ? saégll i

formed 102, a damaged area of tissue, is presented. The wound 102 may involve epidermis 103,

15  dermis 105, and subcutaneous tissue 107. The dynamic, reduced-pressure treatment system
100 may also be used at other tissue sites. The tissue site 104 may be the bodily tissue of any
human, animal, or other organism, including bone tissue, adipose tissue, muscle tissue, dermal
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

5



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 25formed of the
same material as the sealing member 111 with a pre-applied, pressure-sensitive adhesive. The

adhesive 126 may pe applied on a second, patient-facing side 120 of the extepsion 116. The adhesive
126 pro WS ELICF OB efrgaaf#rgame%miira%&tﬂbe%gﬁﬁsﬁwpiﬁﬁﬁseau or

"seal," meaidRISealddeudalevichtiainiaiatict Idadcpsabstievat srig@sid ¢lsite:giyarrdhgepasticular
reduced-pressure source or subsystem involved. 30[0024] The sealing memper 111 may be an
erastom B IS AR st VAT B S PR b S BR FLR HE SAE HeBinerally refers
to a polyiyeids, FeltcHad toahiiahdvipbRidikerpiapestiasidaraspetifically, Masiralasiidnasstiave
elongation rates greater than . 100% and.a significant amount of resiliepce. The resilience of a material
et (TR A B AR ST 1 B RT e e HEHGTA R el R U dtehers may
include, Bydk ki o tdemitathihaditpaad bdiecsnpol yiseqrad ensiiftdd tapeitad ey oplindide, foatarprene
rubber, polyb tadie%%ggnril rubber, butyl rubber, ethylene propylene rubber, ethylene propylene
%)ﬁéwt% I

diene m St ated polyethylene, polysulfide rubber, polyurethane, EVA film,
co-polyester, ajed zdjcDinessticuttiet stitbsatheferGndimiing nexarples béipdalingcarsinarumaterials

may include a silicone drape material, such as a 3M Tegaderm(r), drape material, an acrylic drape
material S BAAO R AR A QR TR AL oS 5 P ise RAISE PhP A IER 28] The
redocedipresdunsisuiaysilenpdiiing) uhas Griadboat Prastilsl seyree deidablkioh soametake many
different forms, and may include the reduced-pressure interface 150 or 10 gther components to
orovice TN pr RS TR AT CHSETAS B L PREEReREates LA reduced
pressurenatabartof sam elyPanimital feen (reseisankoatoia)t Bysoam i8tinds isedshie¢ein, "reduced
pressure’ generally refers.to a pressure.less.than the ambient pressure at g tissue site that is being
e e e S e s e e e R et
pressureoathwhisterinl pafient istiocetedial addtasnaihelyatifeltetilz athptessbie-abayrbsbless than a
hyf ostatic pressure at.the tissue site 104. Unless otherwise indicated, values of pressure stated

hetdin ar& galt 8%%%%@%%0.13[’(96%5% reduced pressure delivered may be constant or varied

(patterned or [0023] The sealing member 111 covers the manifold 112 and extends past a peripheral
edge 114 of the manifold 112 to form an extension 116 on an intact portion of the epidermis
103. The extension 116 has a first side 118 and a second, patient-facing side 120. The
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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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 redu%j% ressure source 140

providedteidecih A BatdiniiRe iQq NRRRhFRRREH RANRAPINS HYEBE A8 Tsupplying a
reduceddpIefspERe SUBBeaSHdYBatHdRNES tHInIbB SHEl0 Pulsicl belyseand peopietie tisbamnount and

nature of reduced pressure, applied to a tissue site will typically vary according to the application, the
reduced e G RF HRK RAS CARF FRBSMSe 8 RTH foRp @%W%Pﬁé’ Hﬁ"%&'\&?@ﬁfwy between
-100 mmpéiguediBanz) @ vantiie, {302} dstéheatitusiliatiese rixdeimeit, otheiGidiREnditifie

reduced-pressure source 140 30is shown having a reservojr region 142, or canister regiQn. An
interposEXF MBI AR HRE SR H A JRRO L B LIS OR CEIE AT B AT SBbrsed

betweenmeddeei® ket Raaiviean menealrigdmadrihe sedigeonpasslutdsaumnestds. A first portion

146 of reduced-pressure delivery member 144 may have one or more devices, such as device 148.
For exarnple"ife QL' T48 B Gther fluid reservoir, or collection member to hold exudates
and other fluid§0e26pR@. thesEyapies dhshadeVicriddidbal mRaydd-relsdadsonrted 4@rtion 146
of reduced-pressure delivery member 144 or ptherwise fluidly coupled to the reduced-pressure
delivery Wiuhsan R BB %ﬁwmfduéﬁ&ﬂ?ypﬁ%%!% SRS fRISESEN Hotice,
volgne deectisnmyiaetospblondt delactio preysiaio ai infadiicld 5 Idetabiasdysdptessfiw monitoring
system, a temperature. monitQring, system, etc. Some of these devices may be formed integrally with
the red ARCHrLALBTR 4Ht RS IS+ S8 At e kIG SHTBLS O S DI Be SER e pressure

source 4erenayiocindesdilierdine ibdiddbpiogiude g omne Dlyrefeesfiber presguirelessdbarditter. 100291
The reduceBd pressure developed b%/ ?ﬁfce&’ ressyred sibs stem 113.is 10 deIivereiﬁ.through the

reducedPHRSLL REG A Ae B & & USSR IQ e RSL LMBBS\ GATER: S be an elbow
port 152rddueaephtsstnativél levabadithenththaatpheforébane & WRRE (he padavasddlstddom Kinetic

Copncepts, Inc. of San Antopio, Texas. The reduced-pressure interface 150 alloyws the reduced

o T LA e PERE UG T P B A REGTOATs 5t W Wt  coaled
space 1544n Utilieh theemasifaldiddredssinatast pkbsshes seatethsprnertphigdgresdrby the sealing
member 111 o issue, site 104. In thjs jllustrative embodiment, the reduced-pressure interface
150 extends thﬁﬁé&ﬁﬁﬁ%sgﬁﬁgdm&%‘é? 4‘3111"81}’?8 TR A ATsiarbigr .eig’cﬁftgéﬁgér%rssure is supplied
by the redudse)piebaixe adslevyradasohgnuotd] jooihateraiiiteil 1 1 AlihoagLhelyeahsetuceahpressure

may be diregt or in conjunctign with reduced-pressure interface 150..20[0030].The wave generator 110
is typic aﬁ?‘gééec?&‘éiféd’kjﬁﬁ?’r‘{ﬁ erp@a}ceelés_%a é% iﬁjﬁgrﬁ)e ?he pressure apphec? {o the Lssue sﬂae, ?hg

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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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 25generator 110
develops a wave. The wave typically causes the Fressure to vary at the tissue site 104, Preferably, the

wave gefRd AP TBdSIERMONSa QI0E fEmBles ARG daNieS 148788t epshbedBeiited QR of the

pressureyextisl iefEefradibedtisfscuséidelery R HBGURRCY:aihgeadd TRiIdBVE IpRddhe out 0.5 Hz to
about 20 Hz and greater. The wave aenerator 110 may also control the amplitude of the wave. The

wave gelfi “REOSHIG S EHVE 48dnelnde dpefRllouing prog iR examefet ftagm member,

a valve pieasgentesibaic NG la MitunR\@ehiehainltdn Ca RIS A e ttane sptaang tiddisn pressure
or epergy in the reduced pressure in the reduced-pressure delivery member 144. The change could be
accgmpﬁ{?ﬁ‘?fal%tfy g?ﬁn?cﬁﬁ%?ﬂ%?ﬂ?@s?ﬁ?@%%@%@%etHéoﬂémm\%/éweé%ﬁé?atgimﬁa been

used. Thiaessayevtirs atajdseliPmad)iftspeiion iathlevetepuaaPpiesuaye Airée IFESHEE waweplByaelectrical
means or mechanical means. The wayve generator 110 may utilize a requced-pressure s%ce, gear

set using KINEHCRIRSEYN ROB ot Qo s BRSPS SR S eiREar 4 t%lg?rahf‘gé nt, etc.
With resprtidesoecbanicad anbe)s. @rahiagrthrtnroduces a mechanical variation may be used, such

as a displacement ice. The wave generatoy 11Q 5 may also be an electrically-powered membrane.
Other non-|imitf@7§favﬁ§§|§wf%msa%n§ SRS R SRS BE B 8 thé Wave generator

1100will belipeese tiashflrthe Ry -presuredtivveyyith dnGdd RES @ ArefR32]fresipes atiertasecording to
one illustrative embodiment, of the dynamic, reduced-pressure treatment system 100, the manifold
115 18 pLRb BB ISRY B LD Ty S L i s ey WRHRSE A4 S BIL S DS2Ae tssue
site 104, TRAGD{hd AZiktdeFoaitionaldity epipermis. 50340 foiniofl TiekasalTseabdlibedfluid seal

creates the sealed space 154, If not already ipstalled, the reduced-pressurg interface 150 is fluidly
CouplocRE I SHRIEPACE T4 FEOUSLPETERE 8 BERSURT L RIEL AR S T IBB to the

reducediiresstiferaanifodd QR andJie 1ethIs ekl spave inteiiackidibthel miisddbisnecitdtie 15
T e e e e e
ultimatelyligtigbueceitsodMeranthyRandib prevsarg eneraics 130dstandiyaiedgthehwseadigenerator 110
s e 31T RS S S P Ve Qe v A B Ry R N e rbssure
delivery member 144 to the manifold 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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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 %art amic, reduced-pressure treaiment system is presented. For example, the wave

fad .
generatQ¥ SHTHE) By BEtHaNaL B g er A5y AYs #ehrEalRmb il aehtiianaosissre treatment
system gfdsitald Riurbe) pdarstngsthe kimue: aestralple206lcariiczaalectes, i dugiuean 206hisdiuidly

coupled, i.e,, is placed in fluid ¢ unication with, a requced-pressure delivery member 204. The
oducod RIS SRR e O BAS B CER e SO o AU preseure
subsysteiachaficwhighdticigag be askd;sdchrass dispiaiaen? d8vithe Tadwaad-peassiise sLbsystem 206
intreduces rzeéiuiiad g%refsur.e iﬁto the re uced@reSSLgeBgelive_r[\]/ member 20 .ﬁ'l:@.e reduced-pressure
subBystSHY AR A8 8PS UL HY RS HsFE 0 S TRRr 285 SEep RelsiPM b s AMRIsH il eleBiss S g gested
by arrovasradgenherilishal ugsdeiy asethhotienentie fenwate JENG4HibE 288 dmsdrehdibdlywaupled to the

reduced-pressure de&/&&ﬁgﬁgﬁgr 204. [0035] The wave generator 200 has a movable face
membeF PPV i ifiterior portion of the reduced-pressure delivery member 204 or is

otherwise fluidpes2ipledperatituickedthitiis eoreae lagtpress urebdealiveny, meibeydicThe movable
face mem(g%%r c?’12 moves relative to the r (éu ed-press C%(?Jiv ry member 204 at g frequency that
may be FNGSTRIEBY T HSHEI S S Lo ORRBIO AL b SRR LIRBE s ion 214 may
beld sefamtenpakeaseating andndbaeMicdsplasedting:atle cosniealitad tdetiadasiday of 4he anovable face
member 212 or ) am[ﬁitud.e he r{nove n ofratime o‘@sglﬁ faﬂce éEjuamberr%‘]éz 1?3 .,The movable
face meRBAPLILNA RIS AR ave ShiSThHE ftid 5f 58%)110 CHEHA Serl eSS e SSRledSRaER member
204. Thestavéaudeadhembariitehpiedaued-presnatgyidefice eSOt Yaidlwitbupkégoieircy in the range
of 0.5 Hz to 20 Hz or greater. 036] In stjll. a more particular illustrative, non-limiting embodiment,
the Wavéeg?g SPR(GT ggb riuié?/rﬁguzg%ﬂs lé]%?tlgslwgﬁ% %%ifﬁ%‘ﬁ%%e%qm??ﬁé& r comprising the
15 movabladed@rersubeoztta . 1M0thirl e bedioednrdhaue dvafieéalcyd menihie eribd dinadatttieally
driven. In response. to receiving a.de ire.?%v ve form or frequency information, th e generator 200
mdy ViS5 S UBHE TN IAHOSIEIGOY e VEACA T SPAELN HEVER) ESRRSE! 964 A esired
frequenesdacatapestanm sosirng phY sicalttiselicestarddoidseurravabibefpre fdainbehehanifbkd possible
frequenﬁ)ﬁ%rr}g %’lt%[ng%f}(f: t;[rou{ﬁlns’sfl%rsstc]ee 1\82,\/ a6ng %}z’}%ﬁ Qﬁg v\\/r\g;[fte]:l rg]etlrlleerator 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



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 achjeve the desired
effeyct. Alztfgvf@g ) 8@%’&8&%1‘(%qua)é?@&bgggglﬂ%bﬁﬁﬂw@om%%tBr@@sr%‘H{f?%se, ie.,
pinch, theregaeiudetr elslivierb@erober, e.g., the reduced-pressure delivery member 144 in FIGURE 1,
in a pattern thatpi%%ioe‘;\sﬁa pressure wave, Another illustrative, non-limitinz embodiment follows.

30[0038] Refer BRYALTiBPRS BIe: SRERSS 2 RRNabl (Rt F B BAR B difiRh XSF R Fenerator

300 is piasefieportion vfate gancsalpresQ@dnilicay mbimsaryLonddieriisaenido2dpleis duidly
cogled{j{}c})ﬁaegﬁgulce -pressure delivery member 304. The reduced-pressure delivery member 304 is

fluidly c ettty e meaRsT 2HE a6 RAVAMS BiiR REESE R 306 includes

a reducerdepesssligveaube HiacdderssiuenttivigssuabrynoysieaiRgGeaelvars iegused pressure to
time, the reduced-pressure subsystem 306

the reduced- ure delivery member 304. At the sam

pulls an&%%‘55[@@?bm@%\gegaé@g?@&wg%%@f&?%o 8F PRYHANS GEREPARATEEE MR ides a
wave-impastingasepabkes pdRemdoehamby defe tapftagradiucopal Rifions ﬁ@jaa«;tgih eﬁ‘tﬂfé member, or
any device that is operable tq produce a pressure_or energy wave_gn the fluid within the
reduced%?cggghria%%m? %%rﬁ#b réﬁ@%]dglg? R PE BONRRSH AL IS AP KR SO MARFIR 314
mapbe collplenbiabirefievegebaraiQriafane @Wé%@ﬁé@iﬂ%@ﬁ@nﬂéﬁeﬁﬁmf@dﬁl k&cargplitude or
frequency of the energy or press ve imparted. 10[0040] Referring now primarily to F|GURE 4,
another ﬁfﬁ%ﬁ%ﬁ&%@ﬁ?&&ﬁﬁi’ﬁf gﬁ% ﬁi\?evﬁé&(??é’&?ﬁ ARSBIUSHIRSTIFPIRE TR RENELEdr 900 is
fluidly coupjedith afrequaay-piehswirgdalive sy aaode a4 gtbeenave generator 400 includes a

lurality of val , a first valve 416, a second valve 418, and a thjrd valve 420. The wave
Generator 400 ASSLAhEH ALTIOR RHAHE LR B i Ttag o homBR, 18388t ond chamber

424, andgydrinthinst Cbanmagbé206pidzpleatiiy obredudaiovithe: picackist itgilatted 28nprsiggnHyegulator

4395 movable face member 212. In this embodiment, the movable face member 212 is electrically

driven. In response to receiving a desired wave form or frequency information, the wave
generator 200 may develop a wave form in the fluid of the reduced-pressure delivery member
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.¢., 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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and a third regulator 432, is associated with the plurality of chambers. The first pressure regulator 428
is fluidly coupled to the first chamber 422. The second pressure regulator 430 is 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 20regulate pressure, e.g., operable to step

down the pressure to a desired level. [0041] A manifold chamber 434 is fluidly coupled to the
pressurcP BRSBTS 300 85V USRS e e ST R Y8R e B ssure is

supplied3oy a Aethicednerensy B stiasy st pedfadRidgiicar 8de patlses sede weliidcanduit 405 to the
manifold chamber, 434. Th rgduced-pressure subsystem 406 may include a reduced-pressure source
25 408. W\%gﬁ?@gslﬁﬁé%ﬁw Lontrolled in each of the chambers 422, 424, and 426 to establish the
desired pressui@0a9iThe this ¢ggardatiies poaasliiéeseguinioismpading3dcmberdi2 maydesiageer

increase the pressure as needed. Typically, the pressure regulajors, e.g., regulators 428, 430, and
4325 mer TR R VB 1S B e T BRIt b ABERDIESS PIOAGR 426,

30[0042hAsessu oligtiting exarapleHbelpiessthia thdhedflicedohesster dbliv énambmtet 30ie Passure in
the second chamber 424 maﬁqbe]'OPZ, the.ﬁ}_rées%%e in%fl}g thir chakaer 42%mé%x be P3, and P1 > P2

>P3. ThiS,OPEMRY A &I6LHY of BGRB8 AP hsy B S IRE TS BSBEE The fluid in

reducedjge sspreviddi ebsstricehplosved @dd eoditfenehtiprasslivsld Bl fitquang Bhaattiperaby creates a
wave. A controller may be associated with the valves 416, 418, 420, which may be solenoid valves, to
coordina?éeﬁﬁgrgﬁv&%énanﬁ&% osing of the valves 416, 418, 420. The opening and closing of the valves
4160418, and 48040k \Ratiavidehawpsiemasilye@EMEUEREM v thécitusnatyvie did sdingenob0ab Hz to 20

Hz and greater. The freguency range be any subset gf the prevjously stated range. 5[0043] The
Cynamic CRAGR BH L n 5 ey B T SRR ahs DBt SoHTEm B0 %t the s
site, e.g.pitssuie ditbvbov nraapdrelpAviThthwdveglsigatocéss indiedasy glgexityadbr abass, e to debride
or clean {.het unnglirél a contirsauOLis fgz%;on. Tf}%v\\é?vi eézegat%r maérgenerausx h@g keep the wound
cleaner blyfsrevr%c\)’\%ng A8 TESUE 1Y t?gﬁ,at TWwad % ratof i y FERSTiZE néRes and thereby
help redtfaehidra phbidnd pipaahityT bechanmbrre gener dict chambésd 2| pepoadideambynd@dicandotion to the
tissl%e th%tcﬁful?es tiss%%% to,form itth afcertailin orientatic%n. 4?(%44lil'§we wave geney tor,4§Og., wave
generator 1 6, ?‘88% 4’3‘0p rlﬁrgy} Be 58%%%05? w%%o&s%&é% %.Obepénad?ﬁ(éogn H&w arlafd aspects of
the dynaanita thitdaegupressid? iseatodatedysidmberplutiatitway¥ elgertenatol hedirstgeessarbe close to the

e i S A0E BN 6D e 2 s e e of
closer, afididlyh@uptedruticaeplitd dbanitbed@év S igeietat tid shind e ¢kameadeglasie 4#2esvave
seneretc AR prerlon et s, e cxwes sy gL n
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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20generator 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. Tq help make the fluid more. incompressihle for purpgses of transmitting
IR P POt s FRSRDH o N vt FCH TEE HERTER 9 SR D Py 58 At such

way as tauroVikedpatgegrietbsiagionthervilediouid, and, anathzo poktiendwfany gases By segregating

the fluid from any gases,.a substantially incom ible fluid or more incompressible fluid than would

otnenwisE DAY TR TP S RS SRR LAVE S04 BIAEFATo, N BEORFELHB8ating the

more incaaypbe ssipkubssdofaeheqrevieysBaitiiaié fageof fluids from the wound site 104 toward the

redyced-pressyr iﬁbﬁ?t m 113 with a minymal risk of blockage The reduced- ressureﬁﬁlivery
orme

conduit 144 ma PR UABRY O RIS SO 8 %&‘?r‘é’&vﬁeg? Me&:&md Hitustrative,
non-limitkeg,c30hotiharts aiewiesioskagl, hikaw sitc OO aatiphalpth/ iGheRESibeSrocess. [AB46]

Referring now primarily to FIGURE, 5, a reduced-pressure delivery member 500 may be formed as a
conduit 3D AP TIE B AP ERLP GRETER B0 6% T QHLHER BB RNy MIFGUR! Ga
substantizitig oo mpyessibtel Auid)p &sdpathicasiad e lkinarhyeremeaagridddnisnd 06y talditRnsmitting a
gas. The first lumen 50t4 has aéirst interior %Pace Sf%ﬂge ﬁsrcoﬁlﬁd lumen 5t06 has a second interior
space Si thar Fsgt?g%aré’crjrﬁl?gx Mate A dists Ehets §/e ir§ i& QWB%%é%Ig%%- e-permeable
mehberddvk Jdnertitptichiyplsoriedplerande gdsmeaiivashieme tbershidiinnpetablgstaestaostantially
restrict Iiﬁ)%g wﬂ'Ieasélép[s}ang%lllxa%l(l)%wing gas to enter. In addition to the first

liquid-impermea Ie-an&-aé)s-permeable member 514, which is located proximate the distal end 512,
one or more adfiééslallbguidyd @anepatom eahlevane gasrpeimm 620 0ma00h 409 Jhdynbadeattdesited at
discrete ‘I/o%%tlilgrfgcgg(;[hei terioaof the second umentSO? %r gis%l)sed cgntin&:_ousl throughout the
second interor space%gl oPie SEBhamet 858°c Sod % Y 18 fiy Speuicea-pressure
liquid-impeztmeab kysed-gasthe mealjamaeantanp hdethtytee loade fienisany shatariabiitad is liquid
impermeable but gas permeahle. The first liquid- 15 impermeable-and-gas-permeable memper 514
el e T B 5SS N c R R AT ] T e goncratr
poly-tetrafiuatradthyhen ommgevial ((XaEE), horthecifustmativenety heeine bt afd~I€ldRE:R, aadhffd lumen

vaiabl S e B AR B A R s W R erme
: ; : y be made or any fiuid Impermeable,
flexible maiétibé, mesitiomsd further away from the tissue site. The compressibility 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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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 Iumen 504 25(and lumens 516 and 518).

The liquid in th n 504 rlumen sed with ave gen ator to
transmit a wavi é“sﬁiy"f?&%%a gé’ﬁ’ﬂ%rﬁ gﬁ‘?ﬁ @éi# 08, a?/'@stjgﬁe %ryrerg Xe generator
110 in FEBUREy henfiaynod ammpmupm mafmdlwwaermsmmﬁﬁﬁ ef gheifﬁstdumeﬂoapfbﬁnd may
also be f|UId| caupled to. d.lumen 516 and th n518. Thu the wave erated by
tho wavc IS S0 GBI e AR DR PRI 5 HEH RS NG e s R 504 o
other lurhensn 506 ] f4edRefetiripg gasy pPrinadithy honkdG>30R has amtheteﬂiusbmoeéembﬂmbment of a
redyced-pressure deI member 0Qis resent reduced:pressur m er 600 may
be fo%crmeg asafif%%lr? Stﬁa m'@ﬁ égna rgl:ﬁ’rsff gh f?(‘)’?li?gr%% z ﬁlﬂfﬁ?g%{h%g;gsecond
lumen 66§ aicﬂm“e]mmmgmblahmﬁgat-b&mmﬁwmbeﬁﬁsumt@hehqpabenﬁél&e‘ﬁh&-mdend
lumen 606 has a s ond A teri ace 6 roximate. a first

2 eable &t STk %Pe ‘%ﬁp Iin?cf‘ug Ml kg @%L [%%a{x:]f R

liquid-im ermeabie-an gas permea & em ope y restrict liquid
while subBtewitiglpastioeritay. ghsatﬁ&memlmaﬁdsnhunﬂmpbmtdujﬂwdang@m&ldadnga&@ermeable

member 4 dditional I |d -im erm able ermeable mbe be distributed at
discrete ﬁlc‘anéﬁngl or ﬁ;%crerl u%usﬁy %roﬁlghdcl)%aﬁﬁggs%eﬁc%’noglrn (rarrlr(ljorrgﬁgcle eﬁlﬁﬂré second lumen 606.
Théirstihopednieapleranelagde-perdigaisp enanelbdrteSivemine b6 lot atealyab diseade lvoatidheosatine material as

the first quturd |mpﬁlrmeabl%alnd &?? rm able memper 51 HuFI H I% The | e[ns 604 and 606
1S ca continuo ou € secon
may be maae o? any fluid impermea e >P8fe ma erralﬁ. KW ave nera or, €.9., wave generator 110

in FIG. Ispacerhdy dilikisebond iypechthOthe first lumen 604 for imparting a wave. [0050] Referring

now primarily E r_rIIustratlv eml diment of redu sure eI|v member
700 is presentefgla ﬁtﬁédﬁ%% d ‘rrlle%éé‘& elan?lver Mefmber 700 maynr?n%)erlr%eg 24 Ton ?ﬁg{ 702 that
|ncludesfeoﬁrsmwmanrmzth’mmrhqsrd|m1m1gmbk(buwaphaﬂya¢ﬂenﬁhssﬁmelfmn®- e.g., air, and a

serignd Irfn 9@1 rtcliansmlttln 1{.)5{55‘11 tantr |nco presserbr{g flui The first Jumen 704

has a first Pnterror space o8P ?H?hls ifUstratve eml%glmeent atrird fman 7 @an& &Yourtlumen 712
are provided ﬁcﬂymgmﬂung)acgmfﬁ@wﬂ ﬂ'srm}fuis't-tmnaéru%d{mﬁmel nmaEn 10 Thibi). fdiertthtumen 712

3:: Spa%ﬁﬂsﬁ%ﬂx%oélﬁﬁ%&%%ﬂ}’ (gjf %ﬂ%ﬁ?ﬁé"? o h1r ik 9 1%1 rapneé\f.'a7fo 161rt-1|1_r1]§n§een09 T@ IuEncqln JQ 6is
both analogous to first lumen 504, are provided and are available to transmit a fluid. The
lumens 504, 506, 516, 518 may 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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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-perme material, such as a synthetic 25fluoropolymer, e.g., a .,
poly-tetr§§§0r %?ﬁ)?f%r@ Eqﬂ}%r}igﬁ E)S.e‘fﬂ?eaé%ee‘ﬁ%rr ?F‘gl?é B?aﬁfé%%%%ﬁ ﬁ’ﬁ?ﬁé‘ﬁ%% Wstabo an
interior veald 6f thieyfir St hiqui FOhpthinddblarand/d4y-perehtabliémisnibst 612, Whithd Sdigsmaste ill #Str:atrimve
embodiment, the first lumen,704 may be a 36Q degree conduit with a first interior space into which the
cocond B LS R L RS R AL WP U B oM AR TOR oA G
reducedipreskimpathesicenydpaspaméableyasedear6 feeddithars Hydddmprensedeiiaindalhs’16 of the

men 7050 R QRO T ORI e L MO 08 BN U

lumén 7P5AE sueclﬁl,e
thereforescoare ineoinspssilde) Astheadiaushunated0s. WwEvelgeriegaidsinparatsteasdyy av- efficiently

e S RS e sl I B A g, e
impartingralwas<pdheeebde menjB653] A heFGIRAS arftherlathadsood rand 6lyndipveredde et pressure
vesimeny gheeng e MOARILE R R LT b el bl g ey
withOmininel en8roglyequiptach émthe firs{0Ghdh éﬂlhﬁugmﬁmin@sm\iav_ention a_nd its advantages have
e Sesose A A RO NP A RROeR s l arcrced
the 10 scepeal-tiresiuve dibmeay wefirted 0 thepapprtededitiarmbidédvitdsuapdedsiate chihatieany feature
that is dangyibed 10 A SABREE BB AN RS TRRABS R A/BS ARRISARIS ey gther
(substantially compressible fluid), e.g., air, and a second lumen 706 for transmitting a liquid
15 (substantially incompressible fluid). The first lumen 704 has a first interior space 708. In this
illustrative embodiment, a third lumen 710 and a fourth lumen 712 are provided for
transmitting a gas.
[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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CLAIMS What is claimed is:  Claim 1. A dynamic, reduced-pressure treatment system for treating a
tissue site on a 5patient, the system comprising: a manifold adjacent the tissue site for distributing
reduced pressure to the tissue site; a sealing member coupled to the patient's epidermis to form a fluid
seal over the tissue site; a reduced-pressure source for producing reduced pressure; 10a

reduced-pressure delivery member for deliveri uced pressure from the reduced- pressure source
0 the mATIERICk ifoe GUh AT AL aRe Pl FOTLEE A SGHP RO BB uheroin the
wave gefedadohimaarts 1 wad e 1D foeifgsiitag pressutieeteyeloped by the reduced-pressure source;
and 15wherein enerator i§ associated with the reduced-pressure delivery member between
the recuced pral0as] SO GBER THE GO REFDA AT SR PG RTIE HEGIVED Bldosure
treatmentwsyatksitcoivitladprbmicgreissihe ov aner ge tiatgituféisabpesiiblestaith feud wencgveatiatioa reduced
pressure with a frequency greater than about one Herjz. 20 Claim 3, The dynamic, reduced-pressure
oo B IR TRAMESN A GTAAATRS WAL SERLALS: MSERh 1 A0S A P ICEAA e with
a frequenayhimthendregergf abmuitdnbrit to about 20 Hz. Claim 4. The dynamic, reduced-pressure
treatment systepp @f,claim 1 wherein the wave generator imparts a wave o the reduced pressure with
a trequency oo it B SEERR I GO &0 FR HYFEAAES Rl CBar beCtHes dment
system afoeition dif vdreiei i liseravivee rganknatdrgcantpidsesmspie zhebdd tiecund astombtha fattbus
communi%ation wit tpe r.educe(gr-lpl)r? sure deliv Ly, member..Claim 6. The g)énamic, r%duc%j-pressure
treatment saf/l&eesms% T gf%oﬁsm%eere]ilna?hoen wave ge%é%?ocrag&)r% f)r%?sgswa{t ?élphﬁ?ganrﬁ Themberth fluid
corhdnunscatio il ithentdnesdefined by the appended claims. It will be appreciated that any

feature that is described in a connection to any one embodiment may also be applicable to any

other embodiment.
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pressure delivery member. Claim 7. The dynamic, reduced-pressure treatment system of claim 1 wherein
the wave generator comprises a plurality of chambers with valves and wherein each of the chambers is
selectively in fluid communication with the reduced-pressure delivery 10member. Claim 8. The dynamic,
reduced-pressure treatment system of claim 1 wherein the reduced-pressure delivery member comprises
a conduit andovAEM the conduit comprises:  a first lumen for transmitting a liquid, the first lumen
having a first interior space; 15a 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 porWdﬁtdf fhamedsnd interior space. Claim 9. The dynamic, reduced-pressure treatment system
of claim 1 whergin the 20sduoedpdassiiecdaliversamenibatanmprisesng conduitancnuherein the conduit
comprise§: a first Iurqe for ttransmitting a liquid, the first lumen having a first interior space; a second
atient, the System compri . . . - .
lumen for transr}l)'nttlng a ga?'s, tﬁe segona%umen having a second interior space; 25a first
liquid-impermeable-aneighla dieeant disid swersitseior dispiddttectred ussdomeb i émtlg Bsskesasitea portion of the
secpnd Interior Sp@%@élﬂ@‘iﬁ@ﬁ%&?%Qﬂ%&@%ﬁe@%ﬁ@ﬁ@&%lﬁéﬂrﬁ@!@ ﬁ?ﬁ?%ﬂ@%h@@%’ﬁfh&hﬁsﬂ@t lumen.
Claim 10. The dynamic, reduced-pressure treatment system of claim 1 wherein the reduced-pressure
delivery member confises a conduit and wherein the conduit comprises:  a first lumen for transmitting
a liquid, the first lumedubaiprgssufy sbinie fiarmspacendedeedpdeksnten for transmitting a gas, the second
lumen h?ovmg aseg Pergiglclgc}—eprrlgsrsgga&%;very member for delivering reduced pressure from the reduced-
pressure source to the manifold;
a wave generator associated with the reduced-pressure delivery member, wherein the
wave generator imparts a wave to the reduced pressure developed by the reduced-
pressure source; and

15 wherein the wave generator is associated with the reduced-pressure delivery

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

Claim 2. 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

than about one Hertz.

20 Claim 3. 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 4. The dynamic, reduced-pressure treatment system of claim 1 wherein the wave

generator imparts a wave to the reduced pressure with a frequency greater than about

25 20 Hertz.
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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 first liquid-impermeable-and-gas-permeable member
comprises a synthetic 10fluoropolymer. Claim 11. The dynamic, reduced-pressure treatment system of
claim 1 wherein the reduced-pressure delivery member comprises a conduit and wherein the conduit
comprises: a@nldmer hor dransvaittiettyeediquissuisetipesmiennaystaayirigckifitst inheion shadervesa second

lumen for transmitfifgaeAse e S8 aqE Biman hamiteL e serand liaHRnRRAGCE wadlitaL
liquid-impermeable-and-gas-permeable member coupled to the second lumen in at least a portion of the

second interior sp&tBced-PregiEASH R MYPR%uid-impermeable-and-gas-permeable member comprises
a synthetic 20fluoropolymer; and wherein the synthetic fluoropolymer comprises a

po'_V'te”af'U069%&36?”erﬁéaé%?i‘r'n{ETrI%cT%JaﬁéE‘s&r%- daEan|c, redu éﬁ?ﬂﬁ@%%%ﬁﬁ%ﬁé‘%%@? system of
claim 1 wherein the reduced-pressure delivery member comprises: 25a first lumen for transmitting a gas,
the first lGamen haviaeeetfirstomatios s gdiedrigvasonbeiiménidoomanynsittiag ailicihirethveasecond lumen
having a second |%ggg;§p§%;yt%rﬂf,§;‘lume.n comprising a fluid mpermeaple materla_ll; .and thg sgconq
lumen formed from a gas-permeable-and-liquid-impermeable material and disposed within the first interior
space. Claim 13. The dynamic, reduced-pressure treatment system of claim 1 wherein the
Sreduced-praskitre7delivasydmanioerfedorapsasu@nreattesdisnaehavingn fivsidrdiaribe space and formed
from a fluid Imperrgeenae?all?or comprises a plurality of chambers with valves and wherein each of the

chambers is selectively in fluid communication with the reduced-pressure delivery

10 member.

Claim 8.  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 9. 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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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- impermeable material and disposed within
the first interior space; and 10wherein the wave generator is in fluid communication with the liquid flow
path. Claim 14. The dynamic, reduced-pressure treatment system of claim 1 wherein the
reduced-presslate delivéhg masmpier icdnepdiseessais bertntomerchaoisdpanfitsyinteindhspace and formed

from a fluid impef%ﬁ@@-ﬁ?@b‘ﬁﬁi@'m efeifvihe dinshiyariar Shred CRPKSSSsiA igdiddiowPath; 15an
inner flow member comprising a lumen formed from a gas-permeable-and-liquid- impermeable material
and disposed withff?tH&'fst interior space; wherein the wave generator is in fluid communication with the
liquid flow path; andivherain the igasaeinaeaiblerdnbe ity duireparviaall @matesial cpmgrises a synthetic

fluoropolymer. ZOCIalg(;nldqm'll']gg Oy?r%rrlrg}%it{%duced’-%gssurne treatment system o ﬁql?‘e'rrir(‘)rl wherein the

48 a Z%las secd d
reduced-pressure delivery member comprises: an outer lumen having afirst interior space and formed
from a fluid impermegitfeematerial and wherein the first interior space comprises a liquid flow path; an

inner flow member, eppgisinghadimaniformed fam R oasRerBeabisang liguid: Aaimpermeable material

and disposed within the first interior space; wherein the wave generator is in fluid communication with the
liquid flow path; at least a portion of the second interior space; an

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

10 fluoropolymer.

Claim 11. 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 12. 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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wherein the gas-permeable-and-liquid-impermeable material comprises a synthetic fluoropolymer; and
wherein the synthetic fluoropolymer comprises a poly-tetrafluoroethylene material (PTTE). 5 Claim 16. A
method of manufacturing a dynamic, reduced-pressure treatment system for treating a tissue site on a
patient, the method comprising the steps of: providing a manifold for placing adjacent to the tissue site
and operable to diswibiidyedncenprassreud thwasaablsireaterial; apdoviding a sealing member for
coupling to the patignis sRIAgHNIANE LREAP 8 IS Ao adlich Srriyemtisitissieraitenproviding a
reduced-pressure source for developing a reduced pressure; providing a reduced-pressure delivery
member for delivering &St Y Pl FEHBIF e R&Suced-pressure source to the manifold;

providing a wave generator for imparting a wave to the reduced pressure developed by 15the
reduced-pressre, squrag; and. ASS0giANNg the wave gensrator with e reyced-prgsure delivery
member; and whereih the stép Ic]?flétssocm\tlr[i)g the wave generator wit the re uced-pressure delivery
member Eomprisesdissdaiatingertisivanenerkargonivitiesthe reduced- pressure delivery member between

the reduced-pressyg,gouraRcandiie selingrgmienaimd frothermatheskphdnapufacturing of claim
16 wherein step of associating the wave generator with the reduced-pressure delivery member comprises

coupling the wave gePEFEEARS tHeerea (e B LNESBRIR AN RS BIBICR¥ Raite reduced-pressure
source and the seatinghenéinberedbeClainpidnd htnmethathed manufgotypangeableland iqidherein the wave

generator imparts a Wave (9 (e feducsd ESSHIENIRA [IRHES%AlPESL A about one Hertz.

10 wherein the wave generator is in fluid communication with the liquid flow path.

Claim 14. 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 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;
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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Claim 19. The method of manufacturing of claim 16 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. 5 Claim 20. The method of
manufacturing of claim 16 wherein the wave generator imparts a wave to the reduced pressure with a
frequency greater than about 20 Hertz. Claim 21. The method of manufacturing of claim 16 wherein the
wave generator coripiésietia Siepoaiedblic mansyidanmuitilonpltdiabotverrsdaestinpiissure delivery
member. 10 Claim 22, JhgdnetbodRf manufacturing of claim 16 wherein the wave generator comprises a
diaphragm member fluidly coupled to the reduced-pressure delivery member. Claim 23. The method of
manufacturing of ST PERG LRI HEURQPe YR AT e L U N s S OARA in fluid
communication with tReFegduced-pressure delivery 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. 20 Claim 24. The method of manufacturing of
claim 16 WheténtHé regjueetiodreisvansidetivasrdembes eohsdsassaieo Heriinardxaasrén the conduit

comprises: a first Iﬁl@gg&fgﬁgt;ﬁ%mig}pg digiichdhefirst &mg@sj}%\{mfgrj@rgﬁinterior space; a second
lumen for transmitting a gas, the second lumen having a second Interior space; and 25a first
liquid-impermeabl8 QX 52 PR e rsibatissapledhotitsiesiesing TSRS portion of the

second interior spaceed@daipr&surthe theatbhod dgfenanufacturing of claim 16 wherein the reduced-pressure
providing a sealing member for coupling to the patient's epidermis and operable to
10 form a fluid seal over the tissue site;
providing a reduced-pressure source for developing a reduced pressure;
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; and
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-pressure source and the sealing
20 member.
Claim 17. The method of manufacturing of claim 16 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 18. The method of manufacturing of claim 16 wherein the wave generator

imparts a wave to the reduced pressure with a frequency greater than about one Hertz.
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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 5space; 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 first
liquid-impermdainel 2ndlhasmpéahebblantiashee corplgHsds avkeisindhie Waor goatyeeriniguGlaim 26. The

method of manufagiyiing afeclaimdd prhisirinine Jedyees-Piasseradelivenssiendes sasnppiges a conduit
and wherein the conduit comprises: a first lumen for transmitting a liquid, the first lumen having a first

interior space; a s&E8Rd lumen for transmitting a gas, the second lumen having a second interior space;
15a first liquid-impermeable-and-gas-permeable member coupled to the second lumen in at least a

portion of the gecend inferigtsRars: whereln. i fishliguid: permaable:and gag-permeable member
comprises a syntrﬁetlc fluoropolymer; an &/ﬁere_ln the synthetic quoro%o ymer comprises a
poly-tetrafluoroethifie@aesraaiteyiio2¢Paipedd pksivwe Vitradragetor e aranfaeborhg)dieiaim 16 wherein
the reduced-pressure delivery member comprises: a first lumen for transmitting a gas, the first lumen

having a first interigr space; a second lumen for transmitting a liquid, the second lumen having a

second interiot®8sacd B sthed o R daR<L ARGSTgTH AP F RS haterial: and

comprises a piezoelectric transducer fluidly coupled to the reduced-pressure delivery

member.

10  Claim 22. The method of manufacturing of claim 16 wherein the wave generator
comprises a diaphragm member fluidly coupled to the reduced-pressure delivery

member.

Claim 23. The method of manufacturing of claim 16 wherein the wave generator
comprises:
15 a plurality of valves in fluid communication with the reduced-pressure delivery
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.

20 Claim 24. The method of manufacturing of claim 16 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;
a second lumen for transmitting a gas, the second lumen having a second interior
space; and
25 a first liquid-impermeable-and-gas-permeable member coupled to the second lumen in

at least a portion of the second interior space.
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the second lumen comprising a gas-permeable-and-liquid-impermeable material disposed within the first
interior space. Claim 28. The method of manufacturing of claim 16 wherein the reduced-pressure delivery
member comprises: 5a 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‘gasradid-liGddgHiod oh ezl asiarsgalf claim thevBecondidupdaeedaniepiising a
gas-permeable-angiquiCritiagirueahie. atasioh AGHIsRRSRA WK R sk fieior space; and wherein
the gas-permeable-and-liquid-impermeable material comprises a synthetic fluoropolymer. Claim 29. The
method of man ufa?:{ﬁfﬁﬂé“ﬁ?‘bfﬁfﬁf%%@?eﬁlﬂﬁ’édrmgglmgs%‘@%i@éﬁ’)/“?{‘?é’r?fbg@?%mprises: 15a first
lumen for transmitting-engasmtie dirstlsmieimpaving ddisstdnddunkespacaga seoaddnkeriven for transmitting a
liquid, the second Iurgl(earg having a second interior space; the first lumen comprising a

gas-and- 'quid-imperrﬁeéable material; the second lumen comprising a
gas-permeable-andfiisuidtitransiamwshdcrmedesiat ROdRbEsadichrreptedirsttheteatond paeen iwherein the

gas-permeable-and-ligyigimpsimeabif.atsliaheeimiaes anaynthetic fluoropolymer; and wherein the
synthetic fluoropolymer comprises a poly-tetrafluoroethylene material (PTTE). 25 Claim 30, A

reduced-pressure EE?W&%@%Q“ —mwﬁgﬁ?@ple—and—gas—permeable member comprises a synthetic

fluoropolymer.

10  Claim 26. The method of manufacturing of claim 16 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;
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 27. The method of manufacturing of claim 16 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 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 5a first
liquid-impermeable-and-gas-permeable member coupled to the second lumen in at least a portion of the
second interior space. Claim 31. The reduced-pressure delivery member of claim 30, wherein the first
liquidimpermeabletridcgad Jpeancablaipenatzes-oormsase s adsyatisetierfibeaplolpaieralClaim 32. The

reduced-pressure de&igggyem@mggg&fﬁlﬁimt%r\@ﬁl%@in the first liquid- 10
impermeable-and-gas-permeable member comprises a synthetic fluoropolymer; and wherein the

synthetic fluoropolymer comprises a poly-tetrafluoroethylene material (PTTE). Claim 33. A
reduced-presSlie dglivehe meinldesteoanpiisingn adirativimenwferdiansmittingdapgasyrithe first lumen having

a first interior spac e;1.15a secqgld lumen for transmitting a liquid, the second lumen having a second
€ 1 COIN

. . 1V mem I'1SCS: C . .
interior space; the w_sﬁlalmen comprlgl_ng a fluid impermeable material; and the second lumen formed
from a g&s-permeabietdmaidicigicirmpertitabiasyiheciial lin e apyoxect Wsthivetin firagdnterior space.

20Claim 34. The reduced-prassHseAaliveine el afclaithdRinhersinnadasd interior
permeable-and-liquid-impermeable material comprises a synthetic fluoropolymer. Claim 35. The

reduced-pressure delR&Fy member of claim 33, wherein the gasPermeable-and-liquid-impermeable
material comprisesha syntheiia dorapopoly mersand-idiedeinghensysithatiefialpropolymer comprises a poly-
tetraﬂuoroethylen%hglsaetceglil%l llzlgl I:I)l-l(_)-(l)—l’% rising a gas-permeable-and-liquid-impermeable material
10 disposed within the first interior space; and
wherein the gas-permeable-and-liquid-impermeable material comprises a synthetic

fluoropolymer.

Claim 29. The method of manufacturing of claim 16 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

(PTFE).

25
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Claim 30. A reduced-pressure delivery member comprising:
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

at least a portion of the second interior space.

Claim 31. The reduced-pressure delivery member of claim 30, wherein the first liquid-

impermeable-and-gas-permeable member comprises a synthetic fluoropolymer.

Claim 32. The reduced-pressure delivery member of claim 30, wherein the first liquid-
impermeable-and-gas-permeable member comprises a synthetic fluoropolymer; and
wherein the synthetic fluoropolymer comprises a poly-tetrafluoroethylene material

(PTFE).

Claim 33. A reduced-pressure delivery member comprising:
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 fluid impermeable material; and
the second lumen formed from a gas-permeable-and-liquid-impermeable material and

disposed within the first interior space.

Claim 34. The reduced-pressure delivery member of claim 33, wherein the gas-

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

Claim 35. The reduced-pressure delivery member of claim 33, wherein the gas-
Permeable-and-liquid-impermeable material comprises a synthetic fluoropolymer and
wherein the synthetic fluoropolymer comprises a poly- tetrafluoroethylene material

(PTFE).
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