TI TLE OF THE | NVENTI ON A SYSTEM AND METHOD FOR COLLECTI NG EXUDATES
BACKGROUND OF THE I NVENTION 1. Field of the Invention 5The present
invention relates generally to tissue treatnent systens and in particul ar
to systens and nethods for collectingiexudates. 2. Description of Related
Art Cinical studies and prac}j e roviding a reduced
pressure in proximty to a t%&?gm&gﬁéﬁg accel erates the growth
of new tissue at the tissue site. 10 The applications of this phenonenon
are nunerous, butASVSTEMIAND METHOPIRIRREOELHETING FXEDARRS i cul arly
successful in treating wounds. This treatnent (frequently referred to in
the nmedical conmmunity as "negative pressure wound therapy,"” "reduced
pressure therapy,"” or "vacuumthera éo()) provi des a nunber of benefits,

i ncluding faster healing EMKGS(H&& F IrRE INMESWTE?Ngr anul ati on ti ssue.
Typically, reduced pressure is applied to tissue through a 15 porous pad or
ot her naﬂifolﬁeme%fitﬁg.ln‘]}mi orous pad contains cells or pores that are
capabl e of distributing reduced pressure to the tissue and channel i ng

fl ui t hat : ' 11 Lhe. por.ou d.gften is. incorporated
ntoa dress: e PR aiveRTh ks SRy BRisRR QelinBty Qebif dnh T hEGERRC LGS
or exudadystensraad gefieodsIfdycotletticdx@dates) a cani ster for disposal or analysis.
Such 20col I ection canisters should separate fluids fromair in the exudate
streamtpo retain the fluids in the canister while permtting the excess air
to be ex%ell escRiption of Relgdpd Adthes to this requirement are known in the

art, with a hydrophobic filter being the nost comon solution. In practice,
many exudat e €hiiralistidiesand pracgice posbpwn st penvading ageducedprespse iland ease of

unnocossP SR TRRt A0iauEAE: S Abdies RTRLT PR A Sorut shoni

filtHrs Hiecapplitativng ofithiOpleasnehareard mymatdusf budappilidation GBieduedd proguadeept abl e
fluid bl ockage,, Ioerm' tting small size and m nim zi ng cost. .
been particularly successful in treating wounds. This treatment (frequently referred to in the

medical community as “negative pressure wound therapy,” “reduced pressure therapy,” or
“vacuum therapy”) provides a number of benefits, including faster healing and increased
formulation of granulation tissue. Typically, reduced pressure is applied to tissue through a
15 porous pad or other manifold device. The porous pad contains cells or pores that are capable
of distributing reduced pressure to the tissue and channeling fluids that are drawn from the
tissue. The porous pad often is incorporated into a dressing having other components that
facilitate treatment.
Fluids or exudates are generally collected in a canister for disposal or analysis. Such
20 collection canisters should separate fluids from air in the exudate stream to retain the fluids in
the canister while permitting the excess air to be expelled. Numerous approaches to this
requirement are known in the art, with a hydrophobic filter being the most common solution.
In practice, many exudate canisters are a disposable component, and low cost and ease of
manufacture are important considerations. Complex structures and unnecessary components
25  inthe canisters are undesirable. The hydrophobic filters are optimized to maximize dry air

flow while maintaining acceptable fluid blockage, permitting small size and minimizing cost.



2 SUMVARY The problens presented by existing collection canisters are
sol ved by the systens and nethods of the illustrative enbodi nents descri bed
herein. In one illustrative enbodi nent, a reduced pressure treatnent system
is provided. The reduced pressure treatnment system 5i ncl udes a porous pad
positioned at a tissue site and a Cgﬁﬁﬁﬁfr Qaving a collection chanmber, an
inlet, and an outlet. The inlet is ‘@R onnected to the porous pad. A
reduced pressure source is fluidly connected to the outlet of the canister

to deliver a ThdpobRmdpeeseHlca by @xisifg 66lldcB6h LaisteRARDRIvANY thbSydtdmdSaty Site
such that fluid fromthe tissue site is drawn into the col I'ecti'on chanber.

A i qui dngihedselithe Hlusiratiee embosiments dessribed héreino dn pae illustraivevesrhodimenti al f r om
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pr eng} ur mcpdéd Dpdioagpddsositioned bt Sdissus sipednalt D¢anister havinkga cdNedti@chamber, an
illust ratniq\t/e ﬁnbodi nment, .a col]lection canister for use with a reduced

pressur el RReutlely ckheinletis fluidly qernecteddo thermoseusipain & tedueedpressiteect i on
chanber, i i I i and an
Ut ot Ao S e pERRL R OBty o RRE B cL  Pbbd B ke 2 o

| i qui d- adallestaprachamber asl the sistueaite Suchdhatdfhiid fiohethe tikduetsite dndraam biabfihe i s
positione Lthin the lﬁi'lm ster to deflect |iquid entering the canister from
pr emat ur%‘ﬁ?%‘b%nﬁ?_ FtAdapIdRIT eparatordgpspeiptsd with the outlet te praventdigyichzpm

1T uRg T adyitiy R8eekciBA tharAb& PhloBSH ﬂﬁrbuﬁétr."@i)ﬂ'ﬂe'i§%&ri eg%qtlfiﬁ’me%ﬁisﬂ i a
reduced pressure treatnment system The canister includes a collection
chanber cidiquihentoriidthe isamibter frpmgirematmedy hlookiag thecliquod{aistpaatochanber .

The entry ch er .i ncl udes an .open end d.a closed end defined by an entry
wal | . The entt fngwgf‘r’ﬁié’Ptr?etﬂlfteﬁg?”%flﬂ?f}?tﬁj@ﬂﬁthq ‘E?G?St‘ggﬁra‘r‘sﬁtwlﬁba feduesthi r y _
chanber frequtd thRtfiettlspatmpRNARAE The thifisthl RORAERY EdRcAbh ARRITYR iflet OW NG
comuni cati on between the entry chanber and the collection chanber. An

inl et isadapisdéebeiflpidly epanepied (o avdssue site, ahd ar nttlet adaptedterbe fuidlytdosnéatddeto i s

adapied fl Ui nnected.2bto a tissue site...An outlet is jn
commiin chibolied priotiaboRRE T Ao A Forfbt RGP Sacissatite othe Fad e
connect eidl pbsitianadeditsif thaddaditette dsfuet Hguid Anfeyids aRakister fidnt premafur®gsi ti oned
adj acent, the outlet tqo prevent liquid fromexiting the collection chanber
t hr ough Blpgkipg the diguidsipsaprratomayi ng a base and a deflector plate is

rovi ded, andnt I . it i.thin. hanher
Phrough the ancaranoner ABsbATR (ARoRAE 4 dARET RN i ISy R R SERIBE 1
30 def | eetwcetlipepssute erehimtanngystdie. Thé canigdrantiadestavoliselion dambet &id 4o @ity

rengturel y bl ocking. the hydrophgbic filter,
Prengy c%ar\{‘lber posll(tiongd above the colﬁecgon chamber. The entry chamber includes an open end

and a closed end defined by an entry wall. The entry chamber further includes a floor
separating the entry chamber from the collection chamber, the floor having an aperture
allowing communication between the entry chamber and the collection chamber. An inlet is
disposed in the entry wall of the entry chamber, and the inlet is adapted to be fluidly connected

25  toatissue site. An outlet is in communication with the collection chamber and is adapted to
be fluidly connected to a reduced pressure source. A hydrophobic filter is positioned adjacent
the outlet to prevent liquid from exiting the collection chamber through the outlet. A baffle
having a base and a deflector plate is provided, and the base is removably positioned within
the entry chamber through the opening of the entry chamber. The deflector plate of the baffle

30  deflects liquid entering the entry chamber through the inlet from prematurely blocking the
hydrophobic filter.



3 In yet another illustrative enbodi ment, a collection canister for
use with a reduced pressure treatnment systemis provided. The cani ster

i ncludes a collection chanber, an inlet adapted to be fluidly connected to
a tissue site, an outlet adapted to be fluidly connected to a reduced

pressure sourgce ngd, a .}, qui.d- ai epar at of, positi.oned adjacent the outlet.
A bartie o cossRRtataliiins AbodRRa,Asblsche puder et B Aredgfadpr ay
f rom bubplksstrddashmayeihh BrovitRdC amk Shfiter nBludBOs Bllectibh biSdnitRk ] afSnlet

enbodi ment, a collection canister for use with a reduced pressure treatnent

syst em i adapted\o be Huidiheonngefed tas tissue Sitel@s oatletaidapted tobe Bwdhbeomneeied torg ent ry
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furtifer positiondé svithirf $he @anistepPRY raédinddiopRtsUHspiay FronivBetblés Bk tidtewitiihigct | on
chanber, the floor having an aperture all ow ng conmuni cati on between the

entry ch@&- and the collection chanber. An inlet is di sposed in the entry
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to a tissue site. n out communi cation w

col | ect i passoteandatmerstrsgistem id prdidetle dht oaristef includéya callvoden elthniter and &duced
pressure source, A |l{guid-ai rdlsleag{ ator is positioned adjacent the outlet
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formation near the open end of the entry c . I'nsti anot her
enbodi neseparatingrtheleotty cbambey fraae thernglleoticsiathembem theafldor haviag an pertige 20

i ded,;; Th t hod. i ncl ti duced .t hi .
col | ect I 0 FIpEAnericn Seivesa ik Pty Pk and e solicdionshpgbeneln Blstés e i on

cani st erdispdied otk 86ty X116ty chixgbatdgisd AP Nkt is Sapiiftode! ity doRhdoted
separator associated with the outlet. The nethod further includés
i ni m zi Qg Wewodiet iAgnowtet prrsoeided fveommurdcasiondrithetho gol¢ntiohichamberaind is

L
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FIG 1 illustrates a front perspective view of a reduced pressure treatnment
syst em heleh@nd a Perqus deany is pasitioned in the @ntsy ehanebes ¢ minimigg hubbleformationt r at i ve

enbodi Me; the open end of the entry chamber.
In still another embodiment, a method for collecting exudate from a tissue site is
20  provided. The method includes creating a reduced pressure within a collection canister to
draw exudate from the tissue site to the collection canister. The collection canister includes an
outlet and a liquid-air separator associated with the outlet. The method further includes
minimizing deposition of protein from the exudate on the liquid-air separator.
Other objects, features, and advantages of the illustrative embodiments will become

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



FIG 2 depicts an expl oded, front perspective view of the canister and
baffle of FIG 1; 5FIG 3 illustrates an expl oded, rear perspective view of
the canister and baffle of FIG 2; FIG 4 depicts an expl oded,
partially-sectioned, rear perspective4vi ew of the cani ster and baffle of
FIG 2, the section tak n ine 4-4 of FI G FIG 5 illustrates a
front perspectl ve View ﬁﬁlﬁhg)@%@ﬂ%TWNﬁﬁT@ DR#W@I@ depicts a front

view of the baffle of FIG 2; FIG 7Aillustrates a top view of the

cani ster of FfIG, 13llustrates a E&@pe?sge&%'v%ﬁ ofa %ﬁ&écﬁﬁressﬁfeo@émﬁ%ts&ﬁ@ﬁl vi ew
of the canister and baffle of , the section taken along |ine 7B-7B of

FI G 7A; hayieg FeatlecBon tanigeranddafile dsapiding tacodtusitnatjve embedinentist r at i ve

nbodi nent T D DE T, LUSTRAT E _ENBOD
Ehe ol Lo ng" SEEAeP I HESIHISt B SErBRTIe S Pl (e PO e, B bh B PREN o
reference i s PRGBS mastfdf@ a@(‘di(@ma@@}fb Apethpadivesaew Bﬂthefc@ﬁmeaaﬂabéfﬂbefem and

in which_ is showmn by way of illustration specific preferred enbodinents in
which thé | nvention nmay be practiced. These 5enbodi ments are described in

Phventi o, anii¢ SBiIFHRREIAA Gl flodd, KIEpARecki® BRE G ed Sy 4
that | ogamialbafﬂé OﬂE]lGJIZa’th.e seeonaakenedlonglics-Aiof 1G. Bnd chem cal changes may

be made wi t hout deﬁartl ng fromthe spirit or scf@cepof the invention. To
avoi d detai| W& ridudesdesafron nsrsppstivervicys of brbpffiepfifiGi Be art to practice

the gypbodi neng %e‘?e‘f’““b@ﬁmﬂ‘%@"g% ﬁ{}%‘f IgPbion may omt certain

i nformati on 10known to those e art. The follow ng detailed
descri ption iEIG. t7%eﬂlaﬁtoatesatmq)tv1¢woﬁ&1etcai{13ﬁer OfFI&G. 125 mi t i ng sense, and the

scope of the | usf fative enbodi ments are. defined only by, the appended

section taken along line 7B-7B of FIG. 7A; and

FIG. 8 illustrates a baffle according to an illustrative embodiment.



The term "reduced pressure” as used herein generally refers to a pressure
| ess than the anbient pressure at a tissue site that is being subjected to
treatment. In nost cases, this 15reduced pressure will be I ess than the
at nospheric pressure at which the patsent is |ocated. Alternatively, the

reduced pressur d | e soclated with

[ seue at the (PEARILER DESRHION BEIIRSIRA R ARG T
pressure” may be used to describe the pressure applied to the tissue site,
the actual prhshefRlowaataéthide RRBYpRA JfQeddil illisimtGe SnbEdifR¥tsDR ference is
signifi cantle; | ess than the pressure reduction normally associated with a
20 conpl Bade o4 %mﬁpnmeaﬂeedrqweg%tbwefonw namher@rf,l apd ge mdichtie shawn by apef i n
the are dr ressur aro tissue
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exanpl e, red %Fﬂrgessure tissue treatnment nmay be used in certain tissue 6
ar eas topé)% ional tissue that may be harvested and transplanted to
anot her ti ssuphd @fAttedleed bR NY ubQ KekGh olnerdlly RAIS 8Sa PSSR e8s faR @idTent
system 110 according to an embodi ment of the invention includes a conduit
112 in fmblantdzsrﬁmmaéattnsm smettlratas haingabjestaddo Seatmenf. I madticases, thifhe

Cubi . anameirersut o SR B Frabhid et s b apdiniloPHE, °
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non- bi oahsorbabl e, that is capable of manifoldi ng a reduced Jpressure to t he
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20 complete vacuum. Reduced pressure may initially generate fluid flow in the area of the tissue

site. As the hydrostatic pressure around the tissue site approaches the desired reduced

pressure, the flow may subside, and the reduced pressure is then maintained. Unless otherwise

indicated, values of pressure stated herein are gauge pressures. Similarly, references to

increases in reduced pressure typically refer to a decrease in absolute pressure, while decreases
25  inreduced pressure typically refer to an increase in absolute pressure.

The term “tissue site” as used herein refers to a wound or defect located on or within
any tissue, including but not limited to, bone tissue, adipose tissue, muscle tissue, neural
tissue, dermal tissue, vascular tissue, connective tissue, cartilage, tendons, or ligaments. The
term “tissue site” may further refer to areas of any tissue that are not necessarily wounded or

30  defective, but are instead areas in which it is desired to add or promote the growth of

additional tissue. For example, reduced pressure tissue treatment may be used in certain tissue



The conduit 112 is fluidly connected to a reduced pressure source 134. In
one inplenentation, the reduced pressure source 134 may be a reduced
pressure or vacuum punp driven by a notor. In another enbodi nent, the
reduced pressure source may be a 15 manual | y-actuated punp such as a
conpressi ble bellows .punp. In still another enbodi nent, the reduced

pr essur eXEGUP &Y §§§iﬂ§9aq%és‘§ %@ayslgpglﬁrmte&@pg?@%ﬁgrggd I notheE HFSUS| e i n
hospi t al peapg, ot her nedical facilities. The reduced pressure source
134 may be housed within a reduced pressure treatnment unit 136, which may
al so cont ai n Befagingso Fhoot.essimgpd prissiere tmhtmant systine 4l @ ascordingrtir an
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cani st eratidtissse fikeul ldl.y connect ed 30 between the reduced pressure source

134 and the tjissue sjite 114 to collect exudate and other fluids drawn from
the tissue si léewﬁmtﬂ?f%%memanmwﬁs egﬂ?rqu‘EES.SO‘ES’%,B‘l-h]él @sni st er
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be formed by an 7 exit wal I's substantia anar an
capabl e &ivendlyiamgotar.t In dniotheb ambodipent, itlereddetd pi¥ssire sbtmee lneeyibe aoorti on 144

is farmed frama basin wall. 150 that i.ncludes curved contours t reate a
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a cani st@e rédudéd pressuyé $0uéd LA maFbda Gall sudtRml kR s Sl Eifdble RIhodPiYalot her
shape. It should also be noted that 5 the canister 142 may not include

separ at eangdhay megskical fgsilgiest i ons, but rather may be forned froma
substanti al | y~uni tarw _housi ng. The .canister. 142 includes an inlet 152
that 1o 1 rui T Bl ar e Popme 134 mate Po0o i FuieRT B TRa P pf oy
connect eghit 136, hdichadalcgto PoEia Yeof) PoeessindAmnit8laren indibdtods, ahdmsrgpar at or
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such t hagrogesking WGk tha? i ffsSind S ontrols the reduced pressure that is delivered by the

25 reduced pressure source 134. Delivery of reduced pressure to the tissue site encourages new
tissue growth by maintaining drainage of exudate from the tissue site, increasing blood flow to
tissues surrounding the tissue site, and by compressing the distribution manifold into the tissue
site, thereby creating microstrain at the tissue site which stimulates new tissue growth.

Referring still to FIG. 1, but also to FIGS. 2 and 3, a canister 142 is fluidly connected

30  between the reduced pressure source 134 and the tissue site 114 to collect exudate and other

fluids drawn from the tissue site 114. In the embodiment shown in FIGS. 1-3, the canister

includes a basin portion 144 and a lid portion 146. The lid portion 146 may be formed by an



15 capabl e of being nmaintained within the canister 142. This reduced
pressure is capable of being transmtted to the tissue site through the
inlet 152, the conduit 112, the tubing adapter 118, and the distribution
mani fold 122. The reduced pressure drams exudate and other fluids fromthe

t i. d- t 160
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described in detail above, the positioning, shape, and general

conf#Qur santasninating the rediiced presaure gawreeet34156. and entry chanber 170 may vary

dependi ng on f d
nerei n. the oo TaaRfyBRinaatend AR sehhfof PRY FhEhe a by AR HETE FIGF
ti ssue sthaeprédehts ﬁ»ssmtoesxqﬁrd@ mhrauglmhb loufletr 1G6N Ad@enanifvelyathe diojuil-diavepatansrque
chem cal _and physi cal opertles These praoperties pronpte bubble formation
and f oart &bma% Q%/ P 8raYIty é"rds Y YalRms P devdsrithatiaciudes yhydigphabn sugfage to

prot ei nseﬂcﬁﬁ{aﬁS BhRADRIOR of l%t Jé&s{%%? hg&gg‘g{n:x Sk}tﬂ‘g{d SRARY FRGSth Hﬂﬂ%’trze J mi'

condi tions e protein film up gra ut 1s exacer ate
f oamhg pssgrasethe suifae. pﬁtheleemampws of daquxdaﬂmdpanﬂabke%O may i miludessintred

deposi ti on _phenonenon by atom dro efs of tei n-.co tal ni ng
exudat e RG> FRETELBEIRS OhyY, Oifsranagrigior devie tewee%vl@Pﬁ%ﬂPeﬁagng itifds t he
l'i qui d- shepldi Mgd Sfrée ot tRft il HRelMsy &BQ&%?P&%&H 'th& f gewnidei 1

rapi d evaporation. Upon evaporation, a protein ré&si e |s behi nd on
t he sur f slbeving regassage of gpeet s were | ocat ed. When the r esi due accunul at es

on the 25surf gﬁfﬁg%{% %g%zsgécqggﬂpy to%l&b 5 and 3, andlafgg)%o ﬁGu i le 1ﬂgstt;a?er nee

and airflow.
30 embodiment, the canister 142 includes a collection chamber 166 that serves as the primary

reservoir for collecting fluid within the canister 142. An entry chamber 170 is positioned

above the collection chamber 166 and includes an open end 172 and a closed end 174. The



occur after collecting only a fraction of the canister's capacity,

necessitating premature di sposal of the canister and increasing operating
costs. Under severe conditions, the filter can beconme conpletely occl uded,
whi ch causes the systemto fail to deBiver the intended treatnent. In the

extreme , ocgl usi on, can |.ead c lL.ete LLu of t filter 30
nenbr ane&g%gfeggpi% § %ﬁﬁeenb?icmgerrlg%df b%fﬂ?ﬁ{w e g’@(ﬁ?gt iﬁ%"’t‘ﬂe‘gg AP r om
the air, digfste@a tht tallNTSGAEH Mt @gﬁt‘n@fy 19fef QMRidoRAM CPNRRNRAES. 9
Referring to FIGS. 2-6, 7A, and /B, a baffle 210 is provided to reduce the

f or mat i ofPTRUREYicn; hetweanhe tissup gite { 1hanst the antoy) phsneher 1l AAt Theortryt chambgr  and

mnimze e i dr. obic filters, or,other -liquid-air
separ at o%id]@ggi&ggg?l F‘lgsoanﬁ;%&ﬁrl$63 %det%gl@f%%‘[é) ¢ gﬁ“i%ﬁ?arﬁtﬁse{hgg W ghaﬂgeri lrz kg lfrﬂ)(%gxea
base 21l4cdkctich clafibec16. Despite tklftesehbeohihe €lodd #86) Aviid@ndmaRicaisth willstillhat 5
may be integrally attached to the deflector plate 218. In another

enbodi neb perigfiedhetwesa the ontpychagber { 7Q anskthe collgctien ghambsr16p thyoughthe pgemy

wel di ng, xﬁiomi ]P'a(l% t i r may be
posi ti onee on dt?%%e %g f em%g?{oo&tgstgfo?gﬁ ?utrllaﬁur i?%@%ﬁ%eg@ a oo? g??n as
| i qui d eTheamrtutec] Waas Biustrated eFIGS. 8 add Aphsta, BRGt sheyldie mpeddhsat theich as
those shown in FIGS. . 2 5, 6, and 7B, or alternatively, the raised nenbers
226 may HETHTHREDe ?P%'&, 2 qhpnela pranyRifi2peris]that improyes epmaHpicaiiopghetween
SUT RS Ur e i chamSaNab b e e SiohMladinbial e Addi ti onal Iy or

p y

al ternatively, the deflector ate may al so include a surfactant
coating to reWhde thdpositions ane sleapes gfthe inl¢thle2banilek ¢56, and entry WHdanhlsertl 7@

def | ect late 218 i) cated in FIGS. .5 and 6 | bst anti al J lid,
Che. dof | BB afthed Rl e e Rosiipinitin clhse b ashBa Foissmiohe) Sehei ude
hol es, sin@t352,uBBNEI6S and aftfy Halifber BRERMbYVES-depOiRESy SPRIclHE y

facilitate inproved gas transm ssion but” still provide the blocking or
def | ect i ¢rafighestige pEthesanistsr.necessary to ninimze or prevent protein

deposi tion on doguid-aip separatoy. In one illustrative odi pent, the
bar 1%y berbdSehbdhhds o ERRGENE! i prhalif pich SR B R BRI E )
anot her wshesita"EIat Extuldeted &bl £si@Y pdroGitapdenrpad@itd Eﬁe%iiﬂe&ih@m%al adher
conponents that are perneable or sem -perneable to gas Tlow 20Wen

assenbl ehysicakpraperties 1hhese prapertisa praneote babble formatiom pnd foagieg secfuidgnterse open

end 172 El L ystr i I . 7 t he
def | ect ofri)’g 5%@?‘8‘63 344 *‘1@}9@2’% ﬁéﬁ%ﬁ‘ ?Aféfeé‘isi it cﬁggﬁeéé goa‘l‘s;%n%‘l}z’fﬁgﬂ%% 1 f1uid
ent er i ngmeineraged. 'Ynddr aohedl cenditish, ithkd poteihBlng Bhil @atpoiradialiy dut B edthdepbdtad
away. fromthe exit, wall 148. Wien the baffle 210 is 1nstalled in_canister

142,24 heWheh foaming is prosert. iy eesensrgdic gxydatelpybplest magimizgethe depfitipn  ne of
t he cani r s | o) ' ' ] . by a
top surfasgompfih BEatgRYng bl Srapl Pt oL g B WERE BRHBER, Y, °
or i ent edpom Ehessutadltsiuet dfahdsy degpiétg linito dlsd liquadr-shedding effects of the hydrophobic

filter, and encourages their rapid evaporation. Upon evaporation, a protein residue is left

behind on the surface where the droplets were located. When the residue accumulates on the
25  surface of a hydrophobile filter, it impairs filter performance and airflow. This blockage can
occur after collecting only a fraction of the canister’s capacity, necessitating premature
disposal of the canister and increasing operating costs. Under severe conditions, the filter can
become completely occluded, which causes the system to fail to deliver the intended
treatment. In the extreme case, the occlusion can lead to complete failure of the filter
30  membrane, defeating the primary requirement of separating the fluid from the air, and

permitting contamination of downstream components.



Referring nore specifically to FIG 7, the path of fluid entering the

cani ster 142 is schematically depicted by line 234. The fluid passes
through the inlet 152 and into the entry chanber 170. The fluid then passes
beneath the shroud of the baffle 210 and is directed 30 downward by the
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and 7B, the bubble-bursting area and droplet-formation area are within the

entry cheihediquideaipsepaeaior. thenoatrativg envwdimentatbe baffleanayolee oscredneoranayr y

chamber l}e7pdnstructed from a screen material. In another embodiment, the baffle may include a

deflector plate or other components that are permeable or semi-permeable to gas flow.

20 When assembled, the base 214 of the baffle 210 is removably received by the open end
172 of the entry chamber 170. As illustrated in FIGS. 6 and 7B, the deflector plate 218 may
be angled relative to the base 214 such that fluid entering the entry chamber and striking the
deflector plate is directed away from the exit wall 148. When the baffle 210 is installed in
canister 142, the deflector plate may be angled relative to a level-liquid line of the canister.

25  The level-liquid line is a line or plane represented by a top surface of liquid collecting in the
canister 142 when the canister is oriented in a substantially upright position.

Referring more specifically to FIG. 7, the path of fluid entering the canister 142 is
schematically depicted by line 234. The fluid passes through the inlet 152 and into the entry
chamber 170. The fluid then passes beneath the shroud of the baffle 210 and is directed

30  downward by the deflector plate 218 through the aperture 190 and open end 172 of the entry
chamber 170. As the fluid enters the collection chamber 166, liquid in the fluid stream is

pulled downward by gravity to collect in the bottom of the collection chamber 166. Gases in



It should be noted that other neans exist for creating a tortuous pathway
for fluid entering the canister 142. In one enbodi nent, a porous,

reticul ated foam such as a pol yuret hane foam may be positioned within the
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formation near the openp end 172 of the entry chanber 170, which |imts
protei n WeAH stregm IBf’%’ B‘h@‘ﬂ sdpivardasound therdstlsstonplate 24849 pxif [he capisies 142 dlans
or mat erjpalossmyebe placed within the entry chanber 170 or between the
entry chanber 170 and the liquid-air separator 160 to prevent premature

bl ocki ng of tHee baftjeRi0 aientes e partiwue pathGQy (dshllodrnitat, forexhingte, bpline234)ifoc| ude
a separate .entry chanber, oroys foam e placed anywhere in the
30cani st BP9 %GH}/’%% frayslined ua*éﬁwsqamswﬁr@‘yq ﬁalé qriuQys gathivay sedysesAnsr |

Pr ef &3 abiubstahtiflyRRe}dokOpH ifuRaa: | ISRl biterdtiEtet hat
the foamis | ocgﬁgd besfl\gfx}g@%t@é ‘é&gﬁngtgf?%?‘ futi ongég)ﬁgﬁ&o@?ﬁ% (lad %ﬁ?stl na

ar ea andcanisterddl| dwddgfonaly thadéflectar platd 218 of the bl 0j angl dptioRaly; the raised

Lo the baPPPES226, “Hed piientoriit Banle iR RLT Sudafrom 5t B oo or
pl at e 81Bubbusithdthevd ke ﬁ%ﬂxﬂreh&qiﬂ@ﬂiéfl?ﬁi@éi?ﬁ’eﬁﬁ}a&& 10! e affid ATRiIRD

process. The baffle 810 may be used w a canister simlar to canister 142
or may b¥rYRSdel st priror subfitantialy redege tine-oBgighthetweantbe apersersl b2 dltheditng

i nerpf - §i 1ng [ pat hway between an outlet of a
cani Is({)erccﬂzfi&ryg) éwaengg@@%ﬂgﬁoﬁr%aeﬁalitagq?g?(,)‘ a bubbl e-bursting area, a

dropl et - f or maWhen irgttiad iRt canisepes, ensbaafle aN0 BpositioabdtRteive dropletsoray,
the baffle 810 i s capabl e of ,Ereventi.ng premature bl ocking of a [iquid-air
separ at ofPrasiemibubhlgs Rusting withi the eaniger. tIRsoms spses.dhe basfﬂe&ﬂﬁwwbﬁ

coltect | BRMINUIBLScbh 1D ol BRUSH (L LhideSs 1431 05h B EC PG L Gl
10 illustrative enbodi nment. e nethod I'ncludes creating a reduced pressure
Wit hi n abubbldséutstdre. a dnblde-durstiag dreawhe xomiatBed, tionbdffie 210 aayde posidonal t he

col I\e tion can@ster. gge gol | ection canister_incl ude? an outlet and a
i quid- aPHWERHEF atdst 126 9BE A skeictiorRatimerent Therdronirisformetioranea it ther
i ncl udes|odiin: Whikh Sude %@1&5 B3nd DG sEEPRDbIS G Bimed 8f Ghd s%}et he

exudate on the |iquid-air separator nim zat1on or prevention of protein
deposi t i enboraments,gbe bubble-busting acth hhd deplet-Tarnvatipa ardarudlawdnister imayfpeavildi ng a

baffl e or rous foam as described previoysly herei I.n this way, exudate
ent er | ng PHAOGARSP BFariiy B0 P eUes AbA o HeHE e S RE T Shdpar at or
Protein @@Fﬁﬁfdﬂn@ﬂoﬂﬁﬂéaWyt&% dffferétitoditisRd I Y EMErad2 IvustaRUeA FIBGY, or

substantially reducing |ine-of-sight between a bubble-bursting area of the

col 1%kt i bft, tAnné 7By thghubbladumtingarca anddeoplett foupationmareaard iwithim thielepfry a

tortuous t be created f xudat e e ri the 20col | ection
cani st erc.}B%lb T %rrqegf e@ﬁﬁ%gﬁlﬂﬁ@%ngpeﬁﬁlgqlbﬁpg%%qy\f a@ﬁﬁ% I'ment s
descri bed hergkhoul@be abe@ thad 6tHe fehModiEst f6r dr@iiiga tbigodsipatiwdyaeeilgld bubbl e
formation, such as a fluid inlet transition fromconduit to canister body.

Thi s f1 usrering the canigersi42. dn opegmbeditest, grpetousi reticdlpteil dodrh swghetsar act eri sti cs
t hat m nj i vVitati . hl.e.fgrmation, Additi qnal | 8
Al ter nat PORFSHGRLAE A7 Re RS GHA Rt ey Mam b0’ 3B ritesetnaty o
t he 25 quihd fedni nigipdzathbbleSumhatide neir Bk bpehald 172cTakd &y dHagibe TU, Rihids
protein deposition when exposed to proteln bubbles. .
limits protein deposition on the liquid-air separator 160. Similarly, other foams or materials
may be placed within the entry chamber 170 or between the entry chamber 170 and the liquid-
air separator 160 to prevent premature blocking of the liquid-air separator 160. In canisters
that may not include a separate entry chamber, a porous foam may be placed anywhere in the
30  canister to prevent protein deposition on the liquid-air separator. Preferably, the positioning of

the porous foam in the canister is such that the foam is located between a droplet-formation

area or bubble-bursting area and the outlet of the canister.



It wll be appreciated that the illustrative enbodi nents descri bed herein
may be used with reduced pressure treatnent systens of any type, shape, or
size and simlarly with canisters of any type, shape, or size. The |ocation
of the inlet, outlet, and |iquid-air ”Beparator 30 may al so vary dependi ng
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suchi¢ hafijystrative embodiment. The method includes creating a reduced pressure within a collection

canister to draw exudate from the tissue site to the collection canister. The collection canister
includes an outlet and a liquid-air separator associated with the outlet. The method further
includes minimizing or preventing the deposition of protein from the exudate on the liquid-air
separator. Minimization or prevention of protein deposition may occur in several different

15 ways, including by providing a baffle or porous foam as described previously herein. In this
way, exudate entering the canister may be deflected away from the liquid-air separator.
Protein deposition may further be minimized or prevented by preventing or substantially
reducing line-of-sight between a bubble-bursting area of the collection canister and the outlet.
Alternatively or additionally, a tortuous path may be created for exudate entering the

20  collection canister.

Certain embodiments of the illustrative embodiments described herein may also
include means to reduce the likelihood of bubble formation, such as a fluid inlet transition
from conduit to canister body. This fluid inlet transition may be designed with fluid flow
characteristics that minimize cavitations and bubble formation. Additionally or alternatively,

25  some embodiments may also include a surface coating of the liquid-air separator, such as an
oliophobic coating, that minimizes protein deposition when exposed to protein bubbles.

It will be appreciated that the illustrative embodiments described herein may be used
with reduced pressure treatment systems of any type, shape, or size and similarly with
canisters of any type, shape, or size. The location of the inlet, outlet, and liquid-air separator

30  may also vary depending upon the particular canister design. Similarly, the geometry of the
baffle may be modified as necessary to conform to the contours or configuration of the

canister. It should also be noted that the baffle is not limited to use with a reduced pressure



10fluid fromthe tissue site is drawn into the collection chanber; a

| iquid-air separator associated with the outlet to prevent liquid from
exiting the collection chanber through the outlet; and a baffle positioned
within the canister to deflect |iquid2entering the canister from

premat urel y bl ocki ng 15}{2?1 gi}fgui d-air separator, the baffle conprising: 15a
def | ect o?e%mﬁ?té?StSWd afflgsmay also by usedgvitk pber medisalicodpetipnanistess ®at | ect or
plate to . j [ i chanber .
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cl ai m 1, thaspirigtheraoie outl et and the liquid-air separator are positioned on
an exit wall of the collection chanber. Claim?7. The system of claim6,
wherein the deflector plate is angl ed, when positioned within the canister,
relative to a level-liquid line of the canister to direct fluid contacting
the deflector plate away fromthe exit wall. 14 Cdaim8.The system of
claim1l1l, wherein the liquid-air separator is a hydrophobic filter. Claim
9. A collection canister for use with a reduced pressure treatnent system

t he cani ster conpri sing:



a collection chanber; 5an inlet adapted to be fluidly connected to a tissue
site; an outlet adapted to be fluidly connected to a reduced pressure
source; a liquid-air separator positioned adjacent the outlet; and a baffle
positioned within the canister to deflléct liquid entering the canister from
prematurely bl ocking the liquid-air separator, the baffle conprising: 10a
defl ector plate; and at |east one r@ AgdSenber positioned on the deflector
plate to burst bubbles that formas fluid enters the collection chanber.
Claim 10. The col l ection canister of claim9, wherein the baffle creates a
tort UOLWeBFhEIQ- between the inlet and the outlet. 15 Claim 11. The coll ection
canister of claim9, wherein the baffle prevents |ine-of-sight between a
bubbl e- bur sii n and the outlet of the canister. Claim12. The

a

re
col | ecty'ain HFCORTCSIL tReaMenfsEslen FOPRESYEf fle is a screen. Caim

13. The col | ecty @mnifAdbsdi€nedlar GhidiudsRe; Wherein the deflector plate extends
below the liquid-air separator. 20 Caim 14. The coll ection canister of

cl ai m 9, wher @i qanistes having etcolentiongbambeuiandindétr ansleparuglieo theankt pasgt i oned on
an exit wall of th C&' | ecti ?gtc anber. 9 ai m 15. The col | ection cani ster of
claim 14, wherein tHATYSPIEEE O iaPaifddangl ed, when positioned within the
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contacting the deflector plate away fromthe exit wall.
reduced pressure to the collection chamber and the tissue site such that
10 fluid from the tissue site is drawn into the collection chamber;
a liquid-air separator associated with the outlet to prevent liquid from exiting the
collection chamber through the outlet; and
a baffle positioned within the canister to deflect liquid entering the canister from
prematurely blocking the liquid-air separator, the baffle comprising:
15 a deflector plate; and

at least one raised member positioned on the deflector plate to burst bubbles that

form as fluid enters the collection chamber.

Claim 2. The system of claim 1, wherein the baffle creates a tortuous path between the inlet

and the outlet.

20 Claim 3. The system of claim 1, wherein the baffle prevents line-of-sight between a

droplet-formation area and the outlet of the canister.
Claim 4. The system of claim 1, wherein the baffle is a screen.

Claim 5. The system of claim 1, wherein the deflector plate extends below the liquid-air

separator.

25 Claim 6. The system of claim 1, wherein the outlet and the liquid-air separator are

positioned on an exit wall of the collection chamber.

Claim 7. The system of claim 6, wherein the deflector plate is angled, when positioned
within the canister, relative to a level-liquid line of the canister to direct fluid contacting

the deflector plate away from the exit wall.



25 15 Caim16.A collection canister for use with a reduced pressure
treatnent system the canister conprising: a collection chanber; an entry
chanber positioned above the collection chanber, the entry chanber 5havi ng
an open end and a closed end defined by an entry wall, the entry chanber
further having a floor separating the entry chanber fromthe collection

chanberGlainhg. f | 00Theh@yteMbfamiApie ithdfedn B!l d@r separator is a hyG@BRdHIL Eigtkd. on
bet ween the entry chanber and the coll ection chanber; an inlet disposed in

the entry wall of the entry chanber, the inlet adapted to be 10fluidly
connect@dm 8 a tiAspkectipp ganigier foppseavith A redyiced PiCeRNs BRAtIICRISYSIEEL 8181 | ect i on

chanber apg:adap - .be fluidly connected to a reduced pressure source; a
hydrophob?%n$|Itéﬁggggitioned adj acent the outlet to prevent liquid from

exiting the caldodletticmchatwbeber t hrough the outlet; and 15a baffle having a
base and a defl ector plate, the base being renovably positioned within the

ent Py chanber‘?ﬁ?@h@ﬁgf 0 B dyidly, gordecte L0 g HEUS Sikanber and the defl ect or

pl ate being anglf@ef zﬁiaﬁfeh‘{@bé Hufdﬁ‘ﬁc&?ﬁé&éd M‘@fe@h&dtﬂ}éssﬁfefﬁﬁfctspr_ plate of the
baffl e deflects liquid entering the entry chanber through the inlet from

premat ur el y bladekiidgirtséemaratgdpaphobd edjhédnt gre, oudlatd and
a baffle positioned within the canister to deflect liquid entering the canister from
prematurely blocking the liquid-air separator, the baffle comprising:
10 a deflector plate; and
at least one raised member positioned on the deflector plate to burst bubbles that

form as fluid enters the collection chamber.

Claim 10. The collection canister of claim 9, wherein the baffle creates a tortuous path

between the inlet and the outlet.

15 Claim 11. The collection canister of claim 9, wherein the baffle prevents line-of-sight

between a bubble-bursting area and the outlet of the canister.
Claim 12. The collection canister of claim 9, wherein the baffle is a screen.

Claim 13. The collection canister of claim 9, wherein the deflector plate extends below

the liquid-air separator.

20 Claim 14. The collection canister of claim 9, wherein the outlet and the liquid-air

separator are positioned on an exit wall of the collection chamber.

Claim 15. The collection canister of claim 14, wherein the deflector plate is angled, when
positioned within the canister, relative to a level-liquid line of the canister to direct fluid
contacting the deflector plate away from the exit wall.

25



20wherein the angle of the deflector plate relative to the base directs
fluid contacting the deflector plate away froman exit wall of the

col | ecti on chanber opposite the entry wall of the entry chanber. daim
17. The col l ection canister of claim 16y wherein the baffle creates a
tortuous pat hway between the entry chanber and the outlet of the canister.

25 Cl aim 18. The col | ect.ion cani ster of clajm 16, wherein the baffle
pr event@m A&- of -%F@‘ERCUB%F%%‘W i’ﬁ@seo%lé]ﬁaé?fldlc?ﬂl PR e PR YA BY thend t he

outlet of 4hQCRRippishl: C aim 19. The col lection canister of claim 16,
wherein the baffle isa screen. O aim20. The collection canister of claim
16, wherei n t hecodleéticacthembpt;at e ext ends bel ow t he hydrophobic filter. 16

Claim?21. The coll ectjion, cani ster,qf cl.ai 16 erein the outlet and the
oy oprobi o 1 e shamng Rk TR o R o e g3 b 201 | beti on
canisster of claim %Nin\gfhﬁr(@'bﬂeﬁdl@lwélb%d cnddetih&ad @Hélrﬂf}ﬂobhl@, thd éﬂtﬁ,f are
positioned below the floor of the entry chanber. Cl aim 23. The coll ection

cani ster of clai m Mbamppreiuether hayngapdoargeraritingdhe pary clamdierfom e
col lection canister, ot .Gl ahMd8: MMRIEhViRE ab G85hr Ao ALSed menmber is

communication between the entry chamber and the collection chamber;
an inlet disposed in the entry wall of the entry chamber, the inlet adapted to be
10 fluidly connected to a tissue site;
an outlet in communication with the collection chamber and adapted to be fluidly
connected to a reduced pressure source;
a hydrophobic filter positioned adjacent the outlet to prevent liquid from exiting
the collection chamber through the outlet; and
15 a baffle having a base and a deflector plate, the base being removably positioned
within the entry chamber through the open end of the entry chamber and
the deflector plate being angled relative to the base;
wherein the deflector plate of the baffle deflects liquid entering the entry chamber
through the inlet from prematurely blocking the hydrophobic filter, and
20 wherein the angle of the deflector plate relative to the base directs fluid
contacting the deflector plate away from an exit wall of the collection

chamber opposite the entry wall of the entry chamber.

Claim 17. The collection canister of claim 16, wherein the baffle creates a tortuous

pathway between the entry chamber and the outlet of the canister.

25  Claim 18. The collection canister of claim 16, wherein the baffle prevents line-of-sight

between the open end of the entry chamber and the outlet of the canister.

Claim 19. The collection canister of claim 16, wherein the baffle is a screen.
Claim 20. The collection canister of claim 16, wherein the deflector plate extends below
the hydrophobic filter.
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positioned on the deflector plate to burst bubbles that formas fluid
enters the collection chanber. O aim 25. The collection canister of claim
16, wherein: 10the baffle prevents |ine-of-sight between the open end of
the entry chanber and the outlet of the canister; the outlet and the

hydr ophobic filter are positioned on the exit wall below the floor of the
entry chanber; and the defl ector plate extends bel ow the hydrophobic
filter.Clafn2L7 CHierSoRbctdnGahisee bf 6laing a6) wlie@éinfilgy outkeamd thb hadiopHotied
pressure treatnent syste the cani ster conprising: a collection chanber;
an entry EH@HB%P0%6@F¥#W&£ﬁeﬁbbﬁg-the col l ection chamber, the entry chanber
5havi ng an open end and a closed end defined by an entry wall, the entry
chambercibis bher neel dfledich! AR cP SPak bNGyildiéin B uficf RATTEhy dlopRbSiO

col l ection chanber, the T oor aving an aperture allow ng

comuni cafiltemarbgosieenedthe vetierflooc haibentrpablaralbee. col | ecti on chanber; an
inlet disposed in the entry wall of the entry chanber, the inlet adapted to
be :]501‘ l('jlal%ll yycon %tc%ﬂectt%nacaﬁfs T OF cl%frrtl ?6, wherein the aperture is a slot.

Claim 24. The collection canister of claim 16, wherein at least one raised member is

positioned on the deflector plate to burst bubbles that form as fluid enters the collection

chamber.

Claim 25. The collection canister of claim 16, wherein:
10 the baffle prevents line-of-sight between the open end of the entry chamber and the
outlet of the canister;
the outlet and the hydrophobic filter are positioned on the exit wall below the floor
of the entry chamber; and
the deflector plate extends below the hydrophobic filter.
15



an outlet in communication with the collection chanber and adapted to be
fluidly connected to a reduced pressure source; a |liquid-air separator
positioned adjacent the outlet to prevent liquid fromexiting the

col l ection chanber through the outlet]7and 15a porous foam positioned in
the entry chanber to mnimze bubble formation near the open end of the

entry ahiaiibes, WhecelldetibheaQEofds u§Omith 6 FQRICES pRsdudd freibhenAbidayhel Or
liquid entering the entry chanber. C aim 27.The collection canister of

cl ai m 2@nisigheedppsingie porous foamis an open-cel |l 20pol yur et hane foam

a collection chamber;
an entry chamber positioned above the collection chamber, the entry chamber
5 having an open end and a closed end defined by an entry wall, the entry
chamber further having a floor separating the entry chamber from the
collection chamber, the floor having an aperture allowing
communication between the entry chamber and the collection chamber;
an inlet disposed in the entry wall of the entry chamber, the inlet adapted to be
10 fluidly connected to a tissue site;
an outlet in communication with the collection chamber and adapted to be fluidly
connected to a reduced pressure source;
a liquid-air separator positioned adjacent the outlet to prevent liquid from exiting
the collection chamber through the outlet; and
15 a porous foam positioned in the entry chamber to minimize bubble formation near
the open end of the entry chamber;
wherein the porous foam creates a tortuous pathway for liquid entering the entry

chamber.

Claim 27. The collection canister of claim 26, wherein the porous foam is an open-cell

20 polyurethane foam.



