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System and Method for Treating a Wund Usi ng

U trasoni c Debridenent Technical Field The
invention relates generally to wound treatnent systemns
and nmethods, 5 and nore specifically to a system and

et 08 o0 ind VBB T 050 Yo GOURL Ol A EiGement
Art Wounds to the skin typically fall into two
categories: chronic and acute. The 10 natural healing
hseledl Eiald n ani mal s repairs acute wounds quickly by
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nat ural heal i ng nechani sns have been inpaired. Chronic
wounds typically linger for 15 extended peri ods of
thnawamdiAHy never heal Such wounds are often
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Personal Care Instrupent. and Method); -2-
healing with the application of medication.

The debriding of a wound is often accomplished with mechanical surgical
methods, referred to as sharps debridement. Specifically, the non-viable or necrotic
tissue is cut from the wound and removed. Sometimes, surgical treatment of a
wound will trigger the body's response to an acute wound and the wound will heal.

While the debridement process often involves cutting away tissue within the
wound, recent efforts have involved the use of ultrasonic energy. A description of
the use of ultrasonic energy and its use on skin appears in the following U.S.

patents: Suroff, 4,040,414 (Ultrasonic Personal Care Instrument and Method);
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Beaty, et al., 5,312,329 (Piezo Utrasonic and

El ectrosurgi cal Handpi ece); Sakurai, et al., 5,391, 144
(U trasonic Treatnment Apparatus) ; Novak, et al.,
6,171, 265 (Handpi ece for Use Wth a Miltifunctional
Operati ng Endoscopic Instrunent); and in the foll ow ng
publ i shed PCT application: Babaev, WO 97/17933 (Mt hod
of 5 Spraying A Surface Using-Zttrasonic Radiation).
Furt her descriptions are found in the foll ow ng
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Dressing and Treatnent Method); Zam erowski, 5,100, 396
(Fluidic Connection 5 System and Met hody; Zam er owski ,
5,261, 893 (Fasteni ng SYstem anci Met hod); Zam er owski ,
5,527,293 (Fastening System and Method); Argenta, et
al ., 5,636,643 (Wund Treatnment Enpl oyi ng Reduced
Pressure); Argenta, et al., 5,645,081 (Mthod of
treating ti ssue danmage and appa&ratus for sane);
Zam er owski, 6,071,267 (Medical Patient Fluid
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dptihallyy wibNe&EeR grovibhgy ﬂﬂl&iﬁ@}@dﬂd Y BV Io?'déﬁnded tissue.

del educed, pressure ssue site, and
ulet Ir é@&ﬁf‘lﬂ @’ﬁ@?t}? ‘ﬂeaﬁ éaa'tf@#'or%'aﬂs’l;?tbeéhwcaam% eferenged
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Disclosure of Invention
The problems presented by wound treatment systems tissue dressings are
solved by the systems and methods of the present invention. In accordance with

.one embodiment of the present invention, a wound treatment system is provided that

includes a distribution manifold, a reduced pressure source, and an ultrasonic
energy transducer. The reduced pressure source is fluidly connected to the
distribution manifold to deliver reduced pressure to a tissue site, and the ultrasonic
energy transducer is positioned adjacent to the distribution manifold.
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-4- In accordance wi th another enbodi nent of the
present invention, a wound treatnent system for
debri ding and healing a wound site includes a

di stribution manifold, a reduced pressure source
fluidly connected to the distribution manifold, an
acousti cal |l y-conducti ng nenbrane, and an ultrasonic
energy transducer. The 5 acous#t cal |l y-conducti ng
menbrane i s positioned between the distribution

i fal : i h I j r
Bl BRSPS & ol By LSRG Buoune
seatmend systear foe dbbriding anddfealing aprasetsits insledes adistabution -
HENRGIat BahuE pre¥sle Bl ﬁlﬂ&g IRAg e{J 95 §i38ibdoR manifold, an
wound, " means r reduci ng pressure a he 10 wound,
aeristicalsconstuctiag membrgne handwen tidirasonic energyitransducer. The

%itélé@ﬁ’@oﬂﬁdchw RlerABiahB6s ngﬁeﬁé&*&&he% thd %astemggrﬁntmansfoxd

an ultrasoni c wo treatment system
ancdthe waued giteseipddhe ailtrasanineneray transducesis eouied tpythe
eaibrdseer configured to deliver ultrasonic energy to
substant | al | )e/l’lﬁel | of the wound site_at a power | evel

| ess i angdiar embgdiment afi{be present Biyeptighda ypund tregtment

SiRtemandlddédiredtls forafbesihg @ W], intdans46rédiging pressure at the
the wound site is exposed to

b |1 I f.
‘Eg't"fs'éé%{d %e@ﬁ%%yeggpmgtthpwdt en mnutes per day (10
m n/ dl&%éc_cordantc_e wiiwet%o&m?:éﬁﬂic;cﬁlﬂb?ﬂéﬂfﬁtébréé_er& hﬁlgntion, an
esen | NV | ON un [ e men S m. 1 NClL Udes .
Gir8E5hE maiR Haate R tot (S R A weli SIS paes a1y pffasonic
araTgy iahieticer cghﬁ@;redw_o ue:iyermlfr%sdmb a?argyao 'sgbétbut’iaﬂysau of the
t | rgutl on ni a . .
BT 5 B8 BoWaEIeVeRieSk B Aot RGN, e Bliasons eperav s
déliveredsélhning aéebnten;eit dwatiorsuch that sobstantallyragof the wound site is
ARG HfrdstnleKHer QU ot 1o ferDhifics O 4y (73RN day).
t he vibyed anathengmbodimeentdfdhe prasedt iventiors @ waundtieatmint

R i ud's Q%tr:it?.gnfohq{a%g?’ol& eBAfd £4td Be glé%les in figid

stribution_man Cco ired to o
qosEmeBiratier yithaawewnd.nA finid seurga s figdly qannegtegdo the distribution

A8h#sIH I LORELIRA to deliver a fluid to the wound during a first selected
duration. An ultrasonic energy transducer is configured to be placed in ultrasonic
communication with and deliver ultrasonic energy to the wound during a second
selected duration. A reduced pressure source is fluidly connected to the distribution
manifold and configured to deliver a reduced pressure to the wound during a third
selected duration.

In accordance with another embodiment of the present invention, a method
for treating a wound includes simultaneously applying reduced pressure and
ultrasonic energy to the wound to debride and heal the wound.

In still another embodiment of the present invention, a method for treating a
wound includes delivering a fluid to the wound and allowing the fluid to dwell at the
wound for a selected duration. Ultrasonic energy is applied to the wound during the
selected duration, and a reduced pressure is applied to the wound following the
selected duration to remove the fluid and any debrided tissue.
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In accordance wi th anot her enbodi nent of the present

i nvention, a nethod for treating a wound includes

si mul t aneously appl yi ng reduced pressure and
ultrasonic energy to the wound to debride and heal the
wound. In stilt another enbodi nent of the present
invention, a nethod for treating a 30 wound i ncl udes
delivering a fluid to the woursl and allow ng the fluid
to dwell at the wound for a selected duration.

U trasonig ener iS a ied to.the und dyring the
Sl 003 agohet arfdbiimEnitine Bikseds mealSt AmiLbyffhse dound
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rGie o 8 Bainile 57 LdEonh R raiiopsis pasitohed adjacent t
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dressinglincluideassa gistribuition ethrefdjdicanfiguren tohdistribater a keduced pressure
RS BhREbOGcd EBRAR BB AGIE S bobfiohdd on a tissue
qonta@hslmf the mﬁtmbtﬂ@npn@nfold) and isicerdiguned tmmﬁh@wound site.

Al Sitrab oMt ardPRad e RY g@é‘ﬁ&g& E%ﬁé& td thRYcduBtically-conducting

reduced pressure to a wou
ragmobanecal | y- conducti ng menbrane is positioned on a

ti SS@hSP&S aee‘s %a%ﬁeefaﬂdﬂsd\mrﬁééééwthe gré.@éwt irfvleﬂt.awlnu become

i s conf |3H d to contact the wound trasonic
apRaresy withsielereaes ta g\ewéwmgﬁmdﬁ%m desarigtipm that follow.
acoustical l y-conducting 10 nenbrane. O her

ob'! gctsi_ f,eatfures,_ and advant ages of the present

apparent with reference to the
dr aWIFingt ednifusteitas beebnt eﬁilggLstactnenaltlm of §|tskl§t$'m i afplying

scription ure stra

redie oS irecand WBASHG pagitlit 4 Spdad it v TiB abagting to an
dﬂﬂiﬂhﬁénp@ﬁhéwr&mmvehtmm c energy to a wound or .
o el 5 R g SERREE 2 ol O 585 recucea
pcemme aed u.iltoam:lmo/émngpto a vesidaon tissue ajip gcordingad e d-

LgﬂJ%geQﬁWeﬁﬂg,qergy to a wound or tissue

SI acco

Best Mode for Carrying Out the Invention
in the following detailed description of the preferred embodiments, reference

is.made to the accompanying drawings that form a part hereof, and in which is
shown by way of illustration specific preferred embodiments in which the invention
may be practiced. These embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention, and it is understood that other
embodiments may be utilized and that logical structural, mechanical, electrical, and
chemical changes may be made without' departing from the spirit or scope of the
invention. To avoid detail not necessary to enable those skilled in the art to practice
the invention, the description may omit certain information known to those skilled in
the art. The following detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present invention is defined only by the appended
claims.
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20 enbodi ment of the present invention. Best Mde for
Carrying Qut the Invention In the follow ng detailed
description of the preferred enbodi nents, reference is
made to the acconpanying drawi ngs that forma part
hereof, and in which is 25 shown by way of
illustration specific preferred enbodi nents in which
the invention may be practicedg-These enbodi nents are
described in sufficient detail to enable those skilled
ntion, and it

- . h .
under GeBsting f TGS 1L AR PR WP fsafgniiystam (1p Asgorsiing to an
tel‘raiodim@ntcrﬁlthé present rrﬂrbntmsremhmegai muﬁ?pﬁﬁdc{sb%un&d}@ssmg 11
rt]
FRERY I pEPORRY 25 BEiAIng HE8 R AR BN Fbihapis, a reduced

gedssute sirce elczetesmnyert redededdesibamos piérid ;ﬁ@sstﬂettb €he wound,
art. t

apevBaR i i i PRy Shitkn gt o UBBairo 08 Wind W Aiuher
aompuféln syétehb mmm‘q!pcﬂﬂg aiprecksses 47 iapdizDiisdrintetfaes 48 @nﬁa'ay be
an SCO
PR BA R (PR B R S s 580 B
dehiiidesnent; 8nd fluid deliRefyerring to FIGS. 1 and 2 a vvound '
(" eat RRRlndy M shACACHR IS, | B WAIRPEL IR &fctbi®10 is

pr esent N Aomi ¢ I pur pose

praferablyised toxdghsigetand prapets thet healingmf awveolindysite 100. Wound site
4H0 iLS R iUndeatYy ﬁ&”s%“ﬁogé %ttlgg‘st\g);g&ﬂon Br ﬁ‘%%&?lgd site 100 includes a

pressure source I'iver reduce
SUPRIAMISEMH Laves op Hesiau 1 @4, whiehmaydogiude g rawtpre of healthy, and non-

ﬁBble‘H%'deﬂs aeafd e@ui Qﬁb wﬁg,mg %Hhﬁf% &%fh%rﬁlf'n?h%@uﬁhta@%tcro-

wound wit uter sy I nc

pragpissIHand 'Paﬁfﬁaaa Ea@eﬂmeﬁtaé'pﬂah,aé rgseaiasl thzt this Sempsemised layer
60tiss0BM&Y balds thick H8Bnems VoA ebiiienfiBRaldfedtin@nt SIAHE 8 rface of
Rerisindgauaracls denfitisshie gne bapeta op theisuringa afihe wound, the
bacteiiaBehest)izhe Buf8cé Sre not removed and may continue to harbor infections.
Debridement of the wound assists in the removal of this hidden bacteria.

The multipurpose wound dressing 11 includes a distribution manifold 20, an
ultrasonic energy transducer 50, a tube 42 for fluidly communicating with the
distribution manifold, and, optionally, a drape 30.- The distribution manifold 20 is
configured to be placed adjacent to the wound site 100. The distribution manifold 20
includes a plurality of flow channels or pathways to facilitate the distribution of
reduced pressure or fluids to or from the wound site. In one embodimient the
distribution manifold 20 is a porous foam and includes a plurality of interconnected
cells or pores that act as flow channels. The porous foam may be a polyurethane,
open-cell, reticulated foam such as GranuFoam manufactured by Kinetic Concepts,
Inc. of San Aﬁtonio, Texas. If an open-cell foam is used, the porosity may vary, but
is preferably about 400 to 600 microns.

The drape 30 is positioned over the distribution manifold 20 whenv an open
wound site is treated to seal and isolate the wound site. If the wound site being
treated is a subcutaneous or deep tissue wound site, drape 30 may not be
necessary to maintain reduced pressure at the wound site. Drape 30 may be any
biocompatible, flexible material. Drape 30 may be impenmeable or semi-permeable
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10 preferably used to debride and pronote the healing
of a wound site 100. Whund site 100 is surrounded by
ti ssue 102. At |east a portion of the wound site 100

i ncludes a conprom sed | ayer of tissue 104, which may
include a m xture of healthy, and nonviable Iive
cells, dead cells, and varying anmounts of contam nants
such as microorgani sns and bac¥eria. Experinentation
has revealed that this conprom sed | ayer 15 of tissue

he sur ?Itz}g:éetho t EHm\%'wydl Eﬁﬁggﬂéﬁgt&eaq@g[’aﬁ “ale@tg’ﬁ %té?ﬁfur e
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Jpﬁé‘ ﬁﬂiehrii i%eflu'ﬁ}l{l EB8RReALE ag ftﬁg %g%a&ﬁlg&g gg# 1 fluidly

har bor i nfections.
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mani fol d 20 trasoni c ener rans
schegatisaliyrepresanied as @ﬂmdomeswgemwhewrtebe 42a. The reduced
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ﬁp e PiaTE U RIVED e 473 41 GRtrbulion mandeld 20. Whne the
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hannel to facilitate t di stri
RrBRRE et S 43y to HiriRURED Anfald A0 ARPleIaR d0maw be omitied
if meaeduee?ﬂ@sﬁu:@;iembﬁf tglﬁedlz&t If; bﬂd:lbti?ﬁ‘ difB&t fiuid Horffhunication with

us_fo i ncludes a ural i of

F%@M@B?@Ha‘!@’a s or por espt hat ac%/ as flow

chanefisid d’éhmerycﬁulfmszb ooy beprdvededt tbgerUéﬁé aidkto the wound and
- el am such. a anyFoam .
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o Yool BT PB4 39 b o

dﬁﬁbtﬂtmrunaolfqlﬂaﬁ drhis pay bmamnsplisbed bytusings e tulde g2adr only -
be|
RRuBgkedr Vit Wide Sphencly, P BB Bk 8RBT el

deliygraeducethpressurerndBuids s ky 9"thenqnbbdmnt,ebtiactabb 42 may be a
dﬂbﬁﬁlﬁ‘i&ﬁuﬁé hhbﬁl Vp%rﬁotr ?edlﬁeﬂpkﬁ'e%lxrg%gg%% & lumen for fluid

bi oconpati b e mat er 1 al
defiyrty m%ﬁﬁ"baféﬁth@eﬁmbﬁémﬁ!ﬁlﬁ'ﬂ@ l"USIFathj serprate tugas mayrbe used to

ﬂbﬁﬁﬁgﬂ’?gﬁhﬁhwwﬁ?gﬁb gtsﬁibéﬂiﬁpgigie%gfﬁgg ?ﬁtse@aéﬁg Lf&lf‘é% are used, the

USRE 80&”?‘??8%‘?@{%%!%\% ﬁanl fold 20. The t ube 42 i's

f | ui The uitcasoaict erbrgy trtanglluadealsoendy tr@lddéea ﬂ@ahéﬁé}l génetftor and
copnest e

o mplah ot B s B fsR v il R%ey 1o he wetidiaeion. The

u&mpnlcmgmmamﬁuw maydze a pimoewd:u&ﬂebrwmeubﬁa saHaEewave

a&gustfcfb%vfdéb% Hc' § %Wﬂ?éc{n?%&%gg%%ﬁ:ﬁé&?% lgdalaced between

reduced pressure de Iver
therppligater 48 lﬂf@edliitslbbh@’amafﬂfoﬁ 20 topemit mjowdenve e ultrasomc energy.

THE R ol iercy, s RE e BOMAGY b dBnh ST 16 pRE 53 2ol
appiicagyAG and the distripption masifold20ron atemiativelymsdyebe plag:ed
bétdtendte BPS%@& éﬁ%‘s‘@t@ot‘tﬁﬂ%?ﬁf% 28 r\/\ﬁﬁ\%ﬁi g{»gﬁ&é{ (?%EXectlon to

o distribution manifo

e 42a
e'hﬁﬁf b2 oB@embadiment, the visaserig eppegystmr@d@eer §@ mayt hehembedded
witifia the dptrisigidnirhatifdi@edb. f 1 ui d comuni cation with
di stribution manifold 20. A fluid delivery tube
42b may be provided to deliver a fluid to the wound
and may simlarly be fluidly connected to the
di stribution manifold by the applicator 40. 15 The
representation of tubes 42, 42a, and 42b in FIGS. 1
and 2 illustrate that a common applicator may be used
for delivering reduced pressure and fluids to the.
di stribution manifold 20. This may be acconpli shed by
using the tube 42 for only one purpose at any tine.
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20 dual lunmen tube having a lunen for reduced pressure
delivery and a lunen for fluid delivery. In stil

anot her enbodi nent (not illustrated), separate tubes
may be used to fluidly communicate with the

di stribution manifold 20. If separate tubes are used,
the use of an applicator 40 is optional. The

ul trasoni c energy transducer 58-may i nclude a
frequency generator and 25 an anplifier and is used to

transihd giatdhAsA m:&n%ﬂ!eg@%o{s ad Q?rg‘é@rgl%%fo}zr&%pi@? I@Iay ultrasonic

ul trasoni c energy transducer ma
energy d@é’tﬁwgundw@ﬁ@@,czwlmw retictileted foate Vs esed, tme fFatdmission

éff cichey bt fwﬂe"’\‘ﬁ%‘ hay BSreQ% e dﬁg lt.':%ﬁ:lg tﬁg AL &élﬁ‘éﬁ?o(rlﬁC%&) infuse

etvveen t cat or 4 I'on nman
the feamywith WQWH mougfanm subaaqueausaniutipns, dhgels. The presence of

filkid WS He 181 r,g%, Jégqﬁg lﬁ%ﬁfty épthgi'éatkﬁeca Q%@Fecrttﬁg ult@sonic energy.

one or both o cato
I9itsisrrepard. 8 diskibrtien "‘I_ql"fobi peifargrsiboth dhe functipndef a manifold and

é’irﬁﬁ%aé&ﬁiﬁ’ﬁ@ﬂ;uﬁhﬁr %Rﬁ%oﬁﬂ? erézg ﬂ%ﬂogfdsfpﬁhgﬂ“l%% ﬂgted that gels or

20 W t hout  physi ca nection

‘gtﬁér Hﬁ'&%ﬂisﬁ\?ﬁte"h?ﬂ'éma Isubgtapree maydigplaced withincer orsthe distribution
rﬁaﬁuﬂha m‘é&ﬂnﬂé by %Elﬁﬁﬁy gk %‘ddeQLﬂe'bﬁQem élgﬁﬂuggn manifold 20

dIStrI tion manif acts as

ﬂ'}da%ﬂ'%%qdoﬂt% RIS the rtrapsmlﬁq%efmltfaw gpengu thigugh the

distribdtion hran¥koid. 2d%@hr@nbéténéhﬁyaﬁ&%rﬁ@§6hl s used, the
tran ssion efficienc be enhanced

usi ng @ MPHTR of u&@ﬁ%‘é‘%/ ?"%"QM P@@Q ?PF?"rﬁrfE} (e &he weund ki the titrasonic
emargy mnmuceaqoes)ms ansh st of frHalitRaluMrasdriid@ebidement

bt SRR ot b P AR e aor s
used; the pdwertdppdaed! &gﬂ'ralltrarhétﬁxcér Rtdaboutt iowv/ern?li 4 iore preferably

B SRR el THAhBY Pl 03820 0 8] ot uooo. e

plower lapplied tmtbleetdartstiacelgm‘ekrablyc% Bboutt0. 8NY TS bk more preferably
ZS’B BS Wemz/bst ances may be placed within or on the
strlbutlon mani fol d 20. For exanple, a gel may be
pl ac Kefemingde FIGH the sdtrasnmic emeryl tiahstukce? GOlMagpbe positioned

rRely o Pinb pbuid St 10 SRE A Gkl Bhnbededioth
aeﬁe?fgc;?"hc&n@wft@suraﬂmbrane 70 positionethhetwesh thetdisteiution manifold
m@{@meb@étﬂﬁi S oEdrie n’Hi'ﬁbﬁéﬁH 79 rﬁﬁ (;EPHJP%%{E L %‘ 'tlfe ? istribution

I{D% {)]ran ducer 60 is less than t
mu?’{ BV & a¥ematiyelydanay PPM\@%OW@H@%mwbeWeathe
distdutionagasifaly 20 apduvodtDsite1 Q@BﬂonktH?adnﬁ!}ush’éﬁaﬁ o Fe°d'uced

st 458 Uy BB S b, i e sprasoni
ehergy produéecbbwﬂlea;ltr(asdmu enéfgyttrankdUcét-B0 istrarisnittéd aefsss the

s RS AL REGs FRPING forhBronifed RS T8 104,y proximity o

thebemtgane W dmthe Welimd siterd 00 ih Sdibe cﬂ'cumbt’armbb rm@pm;ﬁove the

??lg&rﬁ&%i Fétr ;\?;\Jb}ﬁagr&%g&? gpq-@%o&gd ﬁ;g%fr%eéﬁ gt]e 1@ g'}\ce the ultrasonic

epeiigyds typically paedusedat dow dJIOM(sBr,dbadﬂtmsamg: ey inapsddcer 50 may
b@ %‘s&bﬁ@& dt Bueﬁé!ﬁqge h%ﬁgﬁ%ﬁ%f'tﬁé‘ WO%d 'TRa '1&)3' q’c?s%o%{ of the

he wound site rane connec
"lemrﬁee dOdetwern thedigtibution mamifolds20 ami thenwolind isite nap should

e are WItho GHBatiiRg o e BRUBELYS Huridfy & GfvePHid iy
PRRSl o uids & e et st TP, 1 thissngarcs fr Msmyans O &

this enbodinent, the I ow |l evel of ultrasonic energy
produced by the ultrasonic energy transducer 50 is
transmtted across the nmenbrane 70 and radiates into
the conprom sed tissue |ayer 104. The proximty of the
menbrane 70 to the wound site 100 in sone

ci rcUnst ances may i nprove the debridenment performance
of the mound treatnment system 10. Since the uItrasonlc
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30 energy is typically produced at | ow power, the

ul trasoni c energy transducer 50 may be positioned at
or near the periphery of the wound site 100.

Posi tioning of the nmenbrane 70 between the

di stribution manifold 20 and the wound site 100 shoul d
not interfere with the capability of the distribution
mani fol d to deliver reduced pr&ssure or fluids to the
wound site 100. In this regard, the nmenbrane 70 is

pl%fergf)@ffgfrﬁgji er){rga[rn naﬂu&f Oxggr?ggﬁg %r?%{% u:;ige Blefynlg |rﬁ:e{éufactured
tadnelude |!39|Q$s porasopeajedtions op pther Istuckiralfeatured thibptamate flow

\kmn_h QFOQIHE ﬁr t‘w“%%él?ﬁéhb% unﬁl}f Pk n*bl?{xr?é'm%yg%emgde from a

roma ne
metallic ﬁ.om thirsshasts obte&a@?an( any other mraerid ftieat israspablelof

d&h@hct. sakfRlRn w §Y§onduct| ng an ul trasoni ¢ wave.
mu

In operatlon t he ur pose dressing descri bed
her eilR apsFafionethe @ﬂlj@etpq@eetrgsﬁm diassribed hareinrcasabines reduced

ﬁ@?ﬁdr@Qﬁ@ﬁby @ﬂgs&% 'd@BF?J! %hhé{ﬁéﬁﬂug&)&el very for debriding, -
debri di ng, cleani e woun ol
qganing.nd Lﬁ'ﬁ!mdhg W?a'yd tséei r?t"éﬁg@ﬁﬁjfunnh@sanew i m@orated into a

&)ﬁ%lﬁm bi?éténﬂh@t/ bféRdek 6r theantevhftfdmt bl EMMtinRious o ergtion ion of each

tlnua eratjon of each 10 function I ndi vi

Yiof §imuliangeusly.oMitheyt shangieg dhe deassing between

fbﬁxﬁWﬁGﬂ Slﬁé@theodr&ssﬁg i&iﬁtédal%dc’lbq‘éﬁiaﬂgm' p‘?aéé"fo? ngr‘é’rai ﬁays '
r sever al et ween

HEFDERR shindes Die, U BsaRE SDEMY TansiEeh S AFIMTEAC tocmpu@e
d@bbdenherlemeldﬁﬁg tuhmrmertddle%t RS bad@r at | ow power.
rat exa at i
oo I BB SREeiRY oPeltaial SiiiRersn {fHSatf‘?rlﬁg’d“agPF\?éﬂy'd is
delivered byélhecﬂuidwdseIMegt souroé idrto mdfsﬁibimdh marifold &urﬁr&‘g a first
t

s§RCRd darafigh Profiad, The AT cXiectdifalrglifh i Shdif B9€ (6) minutes.

Duuingtthisrduration, fthe fldidiis athWed\mjpemepaie mu:atrtﬂmﬁon manifold 20 and

et ! | :
g3t/ B e SO Burkily 830cbhS bERHEA dlfa Pl ainine frt
selectad dyration.dhe duidisiaiowed e divell |au theswalihd sitel ahd ultrasionic

eAbrdyi8 tePdRftted f&h@%dﬁhtsﬁt@ 113/03% Lﬁﬂﬁe i bﬁergg fransducer. The

transmtted to the wound sit fra
ulirasppiF enesay dgbedes thﬁe'vqundr@fm@b@]en@yeMc rtldsme t Reeferably,

thwsﬁtfbrﬂf selsiidd abfRionns abBSGt fificeh rﬁin%ﬁéée(g 5 rcﬁfa%[)ap{h\‘ee times the

I d b
it B REER Gafons Folkovivd His Seernct stied Ehiatiagranamisaion of
uﬂhalsahiccnfner@oisl Ms@tg AREreRieed preiups. tseéb;d“éﬂﬁﬁﬂog h the distribution
rasoni ¢_ene ased

iRy eaioed bl e T aphackl Bie S fmenps the

delﬁlelm ﬂtudl fecorbyhe iveund dnd ehbtpbminlnmansgdg iaﬁ\_mebee wounrc]i exudate
urd. fromt .

ahd UBGAtd iR hd SEILEor BFrsUicbY Briure Haftypiefor & Bra
selecigdduration) which ns-cmaferatyz aboutrfogy 440) mirates) or about three times
theestisond s@fé%iédiﬂﬁraﬁeﬁt 'Tpé %chfrfbﬁ rg tﬁr{E {itgrﬁﬁgh% g cnbed above may

duration isS pre
vay i gach pf tsdurecediires (ire. i delyens eltrasonid Mrwment and

redutad prsssuld theRXSYIRAY e boABrAsd HdePBAIERELSH L HIRYE or
s:muYtaneously with one or both of the other procedures.

It should be apparent from the foregoing that an invention having significant
advantages has been provided. While the invention is shown in only a few of its



30 vary, and each of the procedures (i.e. fluid
delivery, ultrasonic debridenent, and reduced pressure
t herapy) may be perfornmed i ndependently of one

anot her, or sinultaneously with one or both of the

ot her procedures. It should be apparent fromthe
foregoing that an invention having significant

advant ages has been provided.-Mhile the invention is
shown in only a fem;of its forms, it is not just

t tible t rlous changes an
tofiy £ it VPRI iskebfig 6 vaHous U hieniand modifications
wh@?lé@tepart@gafrm tlle spirihthenebft r eat ment syst em
conprising: a distribution manifold positioned
adj acent to a wound and having a plurality of flow
channels for distributing reduced pressure as an
aspect of reduced 5pressure therapy; a reduced
pressure source fluidly connected to the distribution
mani fold to deliver reduced pressure to a tissue site;
and an ul trasonic energy transducer positioned
adjacent to the distribution manifold for ultrasonic
debri dement over an area corresponding to the
10di stri bution manifold. 2. The system of claim 1,
wherein the ultrasonic energy transducer is a
pi ezoel ectric transducer. 153. The system of claim1,
wherein the ultrasonic energy transducer is a surface



10

15

20

25

30

35

acoustic wave device. 4. The systemof claim1,
wherein the distribution manifold is a porous foam
205. The systemof claim 11, further conprising a drape
pl aced adj acent to the dist{jbution manifold to cover
the distribution manifold and the ultrasonic energy
transducer. 6. The systen¥§; claiml1, further
conprising 25a reduced p e applicator fluidly
ween t he reduced pressure source and the
9M¥ﬁﬁfr%% PV%P&’CQmaﬂgﬁQ positi oned over the
r eﬁ’ @@ﬁbtﬂf@ﬁméhﬁolaﬁi@sitmbﬁra@é&rﬁE@ad/l/é?ﬁr’fd and having a plurality
mani f ol d; wherein the ultrasonic ener

t refrfiy §bannajs fo<distripHbing rRduasdrprepsureafurR @spect of reguced
30 icator and the distribution manifold.
7.8’%%55%;@?2%% claim1 further conprising a fluid

ded ireducedt preesdreldodirye floidhecdratbcted tohhedistribution nemifold to
mani fold. -12- 9. The system.of claim1, further

copieseniced pregsivedo Hteappri cator fluidly
G PP ffasdfilc'6iial BanSBHGSORIGRAI Edfacit t6 thé'BRtritifion

di stribution ma
manifold for ultrasonic debridement over an area corresponding to the

-—L

distribution manifoid.

2. The system of claim 1, wherein the ultrasonic energy transducer is a

piezoelectric transducer.

3. The system of claim 1, wherein the ultrasonic energy transducer is a surface

acoustic wave device.

4. The system of claim 1, wherein the distribution manifold is a porous foam.

5. The system of claim 1, further comprising a drape placed adjacent to the

distribution manifold to cover the distribution manifold and the ultrasonic

energy transducer.

6. The system of claim 1, further comprising:

a reduced pressure applicator fluidly coupled between the reduced pressure
source and the distribution manifold;

a drape positioned over the reduced pressure applicator and the distribution
manifold; and

wherein the ultrasonic energy transducer is positioned between the reduced

pressure applicator and the distribution manifold.

7. The system of claim 1 further comprising a fluid delivery tube fluidly

connected to the distribution manifold.

8. The system of claim 7, wherein the fluid delivery tube is configured to deliver

a fluid and reduced pressure to the distribution manifold.
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a tube fluidly coupled between the reduced pressure
applicator and the 5reduced pressure source; a drape
positioned over the reduced pressure applicator and
the distribution manifold; yherein the ultrasonic
ener gy transducer IS positioned between the reduced

ressu [ j bution manifold; and
goom’grge)%ﬁéﬂg Cfaﬁ'ﬁ;' f@@%’ﬁ}?ﬁﬁﬁb%hgt o selectively
de irg@licedsresburecabisliedtdrfrediyceupled betivedh thd reduted pressure
wound site. 10. A wound treatnent system for debriding

an‘épll'féﬁlﬁnﬁgfhﬁ digtipetion manifeldar i sing: a distribution
magiyf t%bﬁltnaﬁvédll%rkgdducede%{ ¥ r%ﬁu&é@}ﬁ’rés%ucegbﬁllga?ér and the

di str ressure; res
sowdmeeﬂlpue@kiwersonr(m;t ed to the distribution nani foI d;

i Q8RR PO RSk SHEMPIPH O PLISLiR AR A S Bution

U|Haﬁ§8fa|l c energy transducer coupled to the nmenbrane.
20 11.The systemof claim 10, wherein the ultrasonic
enehggein t%sktﬂaeemqe;mgptrens@tl:mw positipaed babreeen the reduced

12. The s of ¢ Q er ej [ trasonic
& orebSSie ARU BRI ard P Risputi hRolbBnd | ooe tesi ce.
13whéhsen S¥stupR igfcohfigured B serdrtivelyrddiiner oREof AstRuced pressure
between and in contact with the distribution nmanifold

anand adluibteniesweund\bigsr r educed pressure is applied
t hrough the distribution manifold. 30 14. The system of
claim 10, wherein the nmenbrane allows fluid
1©ﬂMWUUncgﬁéalmdmtsv@tem foralebrigling dnd healingpawound sitedcomprising:
t he woun
a distribution manifold having a plurality of flow channels for distributing
reduced pressure;
a reduced pressure source fluidly connected to the distribution manifold;
an acoustically-conducting membrane positioned between the distribution
manifold and the wound site; and

an ultrasonic energy transducer coupled to the membrane.

11.The system of claim 10, wherein the ultrasonic energy transducer is a

piezoelectric transducer.

12.The system of claim 10, wherein the ultrasonic energy transducer is a surface

acoustic wave device.
13. The system of claim 10, wherein the membrane is between and in contact
with the distribution manifold and the wound site when reduced pressure is

applied through the distribution manifold.

14. The system of claim 10, wherein the membrane allows fluid communication

between the distribution manifold and the wound site.

15. The system of claim 14, wherein the membrane is porous.
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15. The system of claim 14, wherein the nenbrane is
porous. -13- 16. The system of claim 10, wherein the
ultrasoni ¢ energy transducer is |located renotely from
the wound site. 17.The system of claim 10, wherein the
di stribution manifold is porous foam 5 18. The system

Lo eertet et ARnrr o Do feoRat iR i §iieer ¥ Beated
C ORGHStely BoMBAE WO si®. A wound treat nent system
conprising: 10neans for dressing a wound that includes

a drape; neans for reducing pressure at the wound that

1iTnThedygstem di daim B0t wbareinthe distripdiontmaniéald dgiperseistfoam.

to the wound; and neans for debriding a wound that
transducer associ,ated

[ d | t i
15 The St ot b Daihe e b ating & JaPR poTOREY SEE the
WOMBHiHUBAENTol® %Rb e Bebudt @My icBRdactimméntdrhfe.

conprising: an ultrasonic energy transducer configured
to deliver ultrasonic energy to substantially all of
19hA wauntbitreatherdtsysteppoemprisingt | ess t han about 1

WcecnR and during a selected duration such that

subSeaRA ?%ﬁ?rWS'QSIa Wpu?ﬁ&%dﬁﬂlid%‘? ?éJ}fEe'ZOexposed to

Um! ﬁ/%ggg;fbﬁreﬁﬂéfn%YprfaQéur%%t'tﬁé‘%dn@"(hﬁi iRkfuBes REdisHibytioa 0
manifold positioned adjacent to the wound; and

means for debriding a wound that includes an ultrasonic energy transducer

associated with the distribution manifold.

20. An ultrasonic wound treatment system for treating a wound site comprising:
an ultrasonic energy transducer configured to deliver ultrasonic energy to
substantially all of the wound site at a power level less than about 1 W/cm?
and during a selected duration such that substantially all of the wound site is

exposed to ultrasonic energy for at least ten minutes per day (10 min/day).

21.The system of claim 20, wherein the selected duration is characterized by
periods when the ultrasonic energy transducer is turned off and periods when

the ultrasonic energy transducer is turned on.

22.The system of claim 20, further comprising a fluid delivery line configured to

irrigate the wound with a fluid during the selected duration.

23.The system of claim 22, further comprising a reduced pressure delivery line
configured to apply a reduced pressure to the wound following the selected

duration.

24.The system of claim 23, wherein the fluid delivery line and the reduced

pressure delivery line are the same.

25. A wound treatment system comprising:
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21 . The system of claim 20, wherein the sel ected
duration is characterized by periods when the
ultrasoni ¢ energy transducer is turned off and peri ods
when the ultrasonic energy_transducer is turned on. 25
22. The system of clai m 20, 1furt her conmprising a fluid

IR RGN AR iy B0 chipaeRintadyiifo

ofrefli8ddbrebsutd Bhd bnfiGUiRHitS ivddplacé® Hmad cBRRSMEStion with a
del'tvery I1ne 30configured to apply a reduced pressure

t ovaurel;wound fol |l owi ng the sel ected duration. 24. The

Sttt Bt B0 A A firourea o
32elifera NG theGRSURNGURE h FiRdteRIBUtes dogbtion: 14- a

di stribution manifold having a plurality of flow
clemulasonigrengrgy irppsduaey coatigersd torhesplaged ihdltrasonic
edhReib wifh P iEfeh bufdabiof ERETENTL ¥R Wil o

t haclhdtseldotéd daratient apdd and configured to 5deliver a
fluid to the wound during a first selected duration;
arf m@agmeﬁ%ﬁépawqﬂtaa@mcmm tgardé%"%t'%bmamfold and

p:c,%‘?ﬁ utdy 8 &éli@épﬁir%dlg Y %&%gfgé;j@nth@’i\k&rﬂf‘@u h\8ifd selected

ul'trasonic energy t uring a secon

selwratied durati on; and a reduced pressure source
fluidly connected to the distribution manifold and
10configured to deliver a reduced pressure to the

28O PEMNSF aib 28 dviséreft iHRdrirdt 'sebbAd, and third selected durations

occur during distinct time periods.

27.The system of claim 25, wherein the fluid delivered during the first selected

duration is allowed to dwell at the wound during the second selected duration.

28.The system of claim 27, wherein the reduced pressure removes the fluid and

any tissue debrided during the application of ultrasonic energy.

29. A multipurpose wound dressing comprising:
a distribution manifold having a plurality of flow channels for distributing

reduced pressure to a wound site; and

P
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26. The systemof claim 25, wherein the first, second,
and third sel ected durations occur during distinct
time periods. 15 27. The system of claim25, wherein
the fluid delivered during_ the first selected duration
is allowed to dwell at the wound during the second

sel ected duration. 28. The system of cl aim
27, wherein the reduced pressure renoves the fluid and
Zoé%PMltrtabéﬁlﬁ%rfé?@i trQﬁé’d@ér'd&b@utbh@d HRIphderAtd B @btribution
ul'trasonic energy. 29. A multipurpose wound dressing
canpnifalil hg previde sttraspoid debridemensite thrawongdsitel ural ity
of flow channels for distributing reduced pressure to
a wound site; and 25 -15- an ultrasonic energy

30 AMQYpEfpoRe WdUreNG@sseiigasuembriding:t he di stri but | on
mani fold to provide ultrasonic debridenent to

waLdistrinutien manfold having; & plusalis ohlawFhanes!s fﬁ@dlst”butmg

| .mani fold having a plurality
o?ggpé(gvd@ asr?ﬁg?bs%g\}r&glﬁs rTbuting reduced pressure to
a amgeslistichity-candutiogshenbiranye positioned ng antissueasontact side of
positioned on a tissue co tact

CitBe cisgtiowis mane Bl anchrericories I FeRBELiehRuRd Sigiand
V‘Dawgltr_%% %$9§Hsdhéér%‘é%tﬁ/ew‘§6@1eé k@ fHedaESUstically-

oper ati ve y cou to the acoust’ cally- conducting
magtmdantng membrane.
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