WO 2008/ 048527 PCT/ US2007/ 021947 REDUCED PRESSURE
DELI VERY SYSTEM HAVI NG A MANUALLY ACTI VATED PUMP FOR
WEROSOBISNG TREATVENT TO LOWM SEVERI TY WOUNDS PCT/US2007/021947

BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates generally to reduced
pressure treatnent systens and in particular to a
reduced pressure treatnent system having a
manual | y-acti vat ed punp for providing treatnent to
Iow—severlt Wwou ._ Description of Related Art
O REDL ém&m DFFLEYERY ﬁxsswmvmm MANUALLY-
W@mdmalﬁptm;! FORPFEOVIDING TRE LIMENY FO IOW-SEVERITY
site augnents and accel erates the growth of new tissue
at the tissue site. The aPffPVR®S ons of this
phenonmenon are numerous, but one particul ar
application of reduced pressure has involved treating
wounds. This tBACKGROUNBEXHE INVENIEON O in the
medi cal conmmunity as "negative pressure wound
therapy," "reduced pressure therapy," or "vacuum
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providfiiftrd AmBhONS 18R Tsel Brity WeSIst al or noni tored-care
setting, a great nunber of situations exist where it

may be advantageous to provide reduced pressure

2. hBLaRiptich RehAldCAY and other patients outside of
these traditional settings. A conventional reduced

pressure systemincludes an el ectrically-powered
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theseben&fii8 Yeshfitn lifcrase@'de3E16Smbhe dF g2Bnulation tissue and faster healing times.

While reduced pressure treatment is usually provided in a hospital or monitored-care
setting, a great number of situations exist where it may be advantageous to provide reduced
pressure therapy to ambulatory and other patients outside of these traditional settings. A
conventional reduced pressure system includes an electrically-powered reduced pressure pump
that requires a patient to remain relatively still during treatment. A need exists for a portable
pump that is small in size and is capable of being manually-activated, and reactivated if

necessary, by a patient receiving treatment.



enbodi nent of the present invention. The system

i ncludes a substantially rigid housing, and an end
waapsshssdi ngl y recei ved by the housing. An i nNBCT/US2007/021947

chanber is di sposed between the end cap and housi ng,

and a volunme of the inner chanber is variable in

anount depending on the position of the end cap

wi thin the housing. The end cap is slidingly novabl e

bet ween an unconpressed p05|t|on at which the vol une

of the innerpghafaivinaRy DFRHEINVENTORND a

conpressed position at |ch the volune of the inner

chanber is at a mninmmvalue. A position indicating
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co reSS|bIe side wall and first and ,second end cap
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P0$n0§§$$ﬁpre%%n%ﬁ%ﬁ%b&hgﬂ to a mni mum val ue when the side

ressed position. A connection port
s add:(ﬁﬂmmdmrtm mmmudm&nv@tmapwsg@eomt@nda agpyaliyyactivated
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essure nani valve is
be placéd agjasett a tissoa at@fAtmmlly-s:bn@n@swkppmnp én Susbepmmpgication with
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the red S mramvere BaaBE ke e Spisshie oI ifihe 8" Thi iinually
compreESIBTBANAR dhid ddiat flexitilb and Bempessibid side wakh wad fist|andsiedend end

fromexiting, the, i cha r t hrou e .o

caps capapaEs ot GRRIViR BT thF S8V ADHRTHERAE PG RERHEY g the side wall

and thedHer é%?!( M tHE irflet Bhdh%&ﬁnélﬂ@ésﬁa wslageithdtadries fiom gafammum value
expel ed through the one %val ve., | n sti ag &1 de wall is in

when thbide s i D BREOTERTESEAPOSIHPRAP Pé‘ﬂm”amﬁé’?hl?dw o the sice
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Iy, visual 'y, or tactilel
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the one%\gg}sr /\/gld{r%?)%e?veag{lq%§gso ng/noeg&t?ﬁg the inner chamber through the one-way valve,

and an odor filter in communication with the one-way valve eliminates odors associated with

gases expelled through the one-way valve.
In still another embodiment of the present invention, a method of activating a reduced

pressure treatment pump is provided. The method includes manually compressing a flexible
diaphragm to reduce a volume of a chamber fluidly connected to a tissue site. The method

further includes audibly, visually, or tactilely indicating the positioning of the flexible
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di aphragm at a position between an unconpressed
position and a conpressed position. An estimated

WO e@aoess2pr essure provi ded by the conpressed fPErRUB1087/021947
di aphragmis determ ned based on the indicated
position, and the reduced pressure is delivered to the
tissue site. In yet another enbodi nent of the present
invention, a lowprofile reduced pressure treatnent
system i ncl udes a reduced pressure source and a
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e I nc ubstantially
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manifoldE SR b mlﬁ&s-ﬁ%bmf)[ﬁcﬁhgiﬂaﬂcﬂolsé S@ilbﬁtaﬁd aglurality of

cross-sectional front viewof a re uced sure d
corrugationg within theube A Prexeatsgllapssa the 1“?’ YW &f psivse
aaccording to an embodi nent of the present |nvent|on

the manual |y conpressible pu being fluidly c ected
IBther atgekts daatprassang advastagceehthe prrsent; lsveantwé‘dﬁ'g come apparent

with re éi'gr?c%%?h W1 Phingfdd ea HERiHon tRatdbASW: Sect i onal

e of & reduced pressure treatnment system
haV|ng a manual I y- conpressi bl e punp according to an

enbodi ment jobykRG, sei&ﬁ;q &veﬁﬁmmmwal ly

conpressi bl'e punp eln connected to a reduced
pressure nanifold; FI G 3 illustrates an expl oded

t f S
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the magq?arllm o ggs A es o g?ﬁuil%ﬂm Haé%%rggﬁlea %a' &rfgltlced%&g}éﬂr&&fvery tube

toarecﬁ{ceg?regg%lnwﬁfowerspect|ve view of the punmp of FIG
depi cts a per ectlve vi e

iFigi slepist HEPBEPedion % Vigy oha reciﬁce& presg treat%lent system

havinquF éﬁﬁlalll%(l E&HIE BhfnpRidBBraig ﬁ'aﬁeﬂbo&xﬂ@nﬂﬁ&h& pfEsent invention,
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10}

the mamany copgessible prmstheireuigly omecisd 40,4 59 I{Cﬁ PRRsSyreimppifold;
I}-{i&[ gqﬁﬁﬁgtémlﬁed%eg‘pe@we view of a manually-compressible pump

according to an embodiment of the present invention;

press

FIG. 4 depicts a perspective view of a manually-compressible pump according to an
embodiment of the present invention;

FIG. 5 illustrates a cross-sectional perspective view of the pump of FIG. 4;

FIG. 6 depicts a perspective view of a position indicating member disposed on the
manually-compressible pump of FIG. 4, the position indicating member having a plurality of
teeth and a pawl;

FIG. 7 illustrates a front view of the position indicating member of FIG. 6;



WD 2008/ 048527 PCT/ US2007/ 021947 FIG 8 depicts a
graph of test results neasuring the pressure decay
wo@s/0485ee of vari ous nmanual | y- conpressed bel | PGB USODSB21947

having flexible walls of different hardness val ues;

FIG 9 illustrates a reduced pressure dressing having

an adhesive film a hydrogel, and a tube connector
according to an enbodi nent of the present invention;

FIG 10 depicts a top view of the reduced pressure

#1658 1d8FicRla hbh oPtest f@sﬁillté’m‘é%ﬁﬁgttﬁéjprekﬁ}ra deeuy drep tinlecof various
reduced pressure delivery tube;, FIG 11 illustrates

) a
manualdy-dempressgddtelionis musensdiying Rexdbleavallsof Gitferentipar Yalpes;
%’I&?@?ﬁ&‘s&aﬁe@'d r‘é&ﬁé’edtﬂfps% dr_gésﬁlg ﬂ%in@&ﬂ' adihdsivelfim, a hydrogel, and
epi ct's a cross-sectional viewof the reduced pressure
a tube @bainiester gecondiag od alpBbodignent DEHAI IrERNDESERITE| ON OF THE

EEEE ﬁ? gf’Eﬁ’Q % %l@éf J(el% er%?\gcgﬁyrn%sg%e%ﬁ%g@ée lflg}r' gnf(l:%id}ysconnected
to a lowc@d@ﬁle&eduogéipz&ssm?wgﬁﬁiyénygﬁ%b;awbngaa t hgg forma part
E:Ség ﬁ ilglanE}‘P'@P grs\ﬁ@edwgwg'&ﬁ emlgecf %rea%ulr% ﬁrets%ilénk Ildﬁ% é%ﬂ"% pressure

delivery@ybddf FIGA¢ Y] &&1l. These enbodiments are described in
sufficient detail tq enable ose,skilled in,the a
0 S0Pt % drass-1erDRRRL AR ORI THRGed ARG, e of FIC- 10,

ot her enbodi nents nmay be utilized and that | ogical

structural, nmechanical . electrical, an ]
chIRATIRD DESGRIETIDNOF THEEREFGRRET ERpEGoaymNT
or scope of the invention. To avoid detail not
necessary to enable those skilled in the _art to

B dlee fodlowingdetailechdessriptiomer tegepipes sRbRgYmeT.reference is made
to the a%?{;ﬁlﬁi‘:ﬁghg gﬁ%@%é 24t {H}&%%‘Phérgeﬁ @nd %W&QS sRowh By way of

ng detailed description is, therefore,
illustratioh spezifieprefikresd ¢émbedimentstin mrclsthednvension mabepgcek These

t he .present .i nv.ent kOn i fi . g0 tice th
emmdg’l"%tgrﬁr.e ‘%8 ebreﬁ lngShf%CIﬁtéégﬁltbgﬁgmg?ll)%e%g%?ggﬂgfesgﬁ%gc ree T
inventieg) dndeit is \sydststondithatasther embuglimentarmaycdbatdlizedrand dhattlpgical

present i nyention.is provided for adm.ni ' -
structofAl Pechpoisnb eutira oo el Soandl B W P rloft depprins from
the spiff orfscBpé bEMe invidittione ducadiddesais noengbessavetoyerspl those skilled in the

includes, a bello U 15 flui.dly connected t.0 a
art to PracliGe &y I9Vertian: @%%ngﬁ%‘ Pk Qe mowmation Kiighp to those
skilled fih thert PROSGWERS Hetatled @¥cHpAbN 1sg thapefott, doewbetgkdbin a limiting
(an integrated systemthat omts the _reduced arq?s ure
sense, gl the spgpe ofithe pEespnt ipventionds defingd) quly by therpppenge glgams.

BT ( FIGUCT S 3, § RAMEEHIDRLGRS HERv:) siiBm!115R6rding to an

oug e reduced pressure delivery tube 19 |
embodimenttolfighe phessns inwgntien isprevided fercadmipiséaringa jeguced pressure tissue

teating e 1 B T e e s @
bellows pompH Sdluidbyeonnestad to a reduced pressure delivery tube 9, which is in turn
fluidly connected to a low-profile wound dressing 25 (an integrated system that omits the
reduced pressure delivery tube is illustrated in FIG. 2). The bellows pump 15 delivers a
reduced pressure to the tissue site 13 through the reduced pressure delivery tube 19 and the

dressing 25. The reduced pressure is maintained at the tissue site, which promotes micro-

deformation of tissue at the tissue site and promotes growth of new tissue.
The bellows pump is preferably a cylindrically-shaped, manually operated pump that

includes a corrugated side wall, or diaphragm 31. The corrugated side wall includes a
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The bellows punp is preferably a cylindrically-shaped,
manual | y operated punp that includes a corrugated

W@ s/ owsskt , or di aphragm 31. The corrugat ed siPET/wWat007/021947
i ncludes a 4 WD 2008/ 048527 PCT/ US2007/ 021947
plurality of ridges 35 and grooves 37 that facilitate
conpression of the bellows punp along its
| ongi tudi nal axis. The bell ows punp further includes a
first end wall 39 and a second end 41 wall integrally

pluraht?‘?ﬁ'ﬂﬁ‘"g%l@ d5ahd %RRQ’F# Bp tlﬁﬁ ?@célﬁlﬁtlddm;ﬁegsidigﬁiﬁd bslloles pump along its
ternaiively, the he unp
longitufinalixian The Bellenss BWitp duister 1oFluqeh 3 BHSL Ba Wil 38rad gegond end 41

{ @ﬁdsQﬁﬂﬁé Ebreu 8¢ whalle Alternatlvel , the
wall m& rliy%%gCtg?gp% © (see FIG S)ﬁél'igsglet her Y

bellows:pump gaa)emchsliedi;smkil seenmi andecapp s yihig ps & ﬂ?aﬁ*i&fe sealingly

connecg gLﬂ% gygp srelge %’f%fs om eggﬁaeﬁ!viﬁ}] Eée@ r ?T)ot ether the corrugated

side walbindhe @ppbdiag firstand Gbmmkiand Sdalisfonm au%lﬂde bladdaln the boundaries

or s RSG BEF S, ThEFoBIS B Bl Sl 118 . 10

uncompreEsedqositibal tiRnenagated twdll ofthe belidys pudptisin Ws)ilajmllgfextended

st Gy S R L AN ol s
maxim&ya26d. €6h 4 EorApreSRAPoLEDNY BebellcRs phlipriabpeannijeged trea

vol une of the 1 nner chanher tq decrease and the |inea
compreggiysiferpeotherahy caBsipg Hig YAwRe o thejap aé‘@m%\%%gﬂf‘eas and the linear

density*$¥th¥ géxtrﬁgati’éﬁ&% ko intr&eQ8PERAGHe cAridiaded Wall if eorfifrebsed, a biasing
exert ed éét e corrugations to attenpt to r tur

t
force ixenerigd Rydbic goIrngations FrattempidaBFEELRE 066%‘8? Hintﬁst'{j‘% ad
uncomgxfesge(arﬂdéﬂﬁ;d qﬂ&ea@ﬁf LRHIERABAE Ah idpehdht Eﬁﬁh@meﬁxﬁ&h such as a

ren e el asticrty of “a non-corrugated
spring, sir dlee elaistimtyrdyi on-eormagates sidewall aay be asedol bipsthgsife wall toward
t he unc ed position. A connection port 53 is
theuncﬁ?@?rgssggﬁgﬂ?f?éposed on one of the end walls of the
bﬂe bbmuon poxt 33ds pféfembfyl dispbsed nneat iob thexindt wialls ofithe bellows

pump tg fhél\g‘\;:grﬁg%crtlrggr g‘ﬁlaé: 818 Vit ur Wi @nllhv\éc?%ea Ppe%Sure%ehvery tube.

An manélﬂhav?i\bé 5|353£iﬂ§§ Hl?ﬂc Bifl viabhe 57;1:3'8 %géﬂafbly @@mkcted @o the connection port
sel ectively adni r ex uids fro
to seleq ysht i ph sveR Ioidh fromar e vntres Tyndnet By s grovides one-
way ﬂlﬁ& B EAEA RN R Thd &eué&pb&@du@ﬂaﬁ&w fubdeb iiweinyiet cHamber. The
the inner chanber. The unbrell ve praovi de
mnbrelb?n%almyrw@ﬁswn@mﬂv@éiomw%}ﬂnt %mudh‘h gneg fcﬁ)%arPg‘é?f ip he ambient
atmospthglee ﬁmuﬁﬁfnr%ot Enp U phiidl BibkIR aeld i9\8ispoéPwithin the

Asimlar valve is dispgsed within the end
end waueonpoamﬁmqnéwaibcmnm the gernestion R§™t he connecti on

r Inf 6 :
R PTG O gy o i
charcoa:lh%iter))aﬂe ;quiticmle§1 naarethp omibr¢lariadivese dhethydraphiobia igléer prevents any

liquids w1thln i the l-ll-ll?‘l%r C ber %ob' gemg le&ﬁélleﬁrtﬁf/o%%h thélMbrella valve. The odor

filter eliminates odors associated within any gases that are expelled from the inner chamber

through the umbrella valves.
The plurality of valves associated with the bellows pump selectively allows fluid

exchange with the inner chamber. When the bellows pump is initially primed to the
compressed position (caused by exerting a manual compressive force on the end walls), the

gaseous fluids within the inner chamber are expelled through one or both of the umbrella
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liquids wthin the inner chanber from being expelled
t hrough the unbrella valve. The odor filter
webkiogiomsstes odors associ ated within any gases POHUSZOB021947

expell ed fromthe inner chanber through the unbrella

val ves. The plurality of valves associated with the
bel | ows punp selectively allows fluid exchange with

the i nner chanber. Wen the bellows punp is initially
primed to the conpressed position (caused by exerting

valves. arﬂ@g }Jfﬁﬂ}?ﬁ%%% MPoleBItRE 0@t filhs p?f(‘)@ td(‘@*l'uﬁé thd @er chamber

gase urdsw thinthe inner ch are_expelle
With thetheblogts intlee ermprgssedppsitien. t@nmspmlg%te@% yb&él/lmé@zrr elastically

deform{e?‘i?r Léﬁﬁng }71 g%l%é ths Iu}’x%tﬁﬁx%sseﬁ'%@atg AZE WS cdrhifiatltl WE\ foves back

ter lor to exiting the inner
toward aﬂsanﬂoempreswct ﬁatGhﬁleb@llumvsf the inter Cbmnp%mgmsmwmqmsmts ina

decreasg i 8??%%131‘% g{t?g r%? Sr!.n[er Mla e 1&?& Q:thnﬁélI éc?éa%é % flg{_seeq system

O resume Its unconpresse ‘
P1*V1AsP2He2) thdxgﬁﬁcﬂaimbﬂ)ﬂessmbetwban khe mnemMmhes and the ambient

nconpr essed st at t he I
etmosp s LRGeS R L CSt H) T st ardifoi B Hom te
reduced\{})iehsﬂtefdbﬁvder@ftﬁbe aibitib evound hEeSsﬁigG:remg‘ldmhmrmm:ﬂ)s imiger dhamber.

ose ste *\V1 = i.fferent
This th%‘? Ssutis B B Exchioed, Pretar ﬁh@%ﬁ%ﬂ% \Q atmgpeghb?egﬁd wound
dressing! mﬁaééa fresstre BAESSMbRtAhed Nahé tissieaits] ThE fluddsdrasm from the

I'n gaseous and liquid fluids fr the redu
tssue P 6B e OFT SRFYORE Geughh thedsk JElk el ar s ‘ﬁ-&ij‘ﬁéll rYgtve prevents
these ﬂqfdg rg%kﬁl AdWRe il Chahperber .  This then results in a
uce

pressure at the tissue site. Wth a _properly

Suwel gehl ebthecbellgmsgisvieg is tqwdeéwp@mﬂc@alqﬁme agadiccd prossire at the
tissue siﬁg'éﬁh?h{ﬁﬁnél chtta.{e]m%glr'] Pécr%ﬂ?% flﬁrl]eetgll}e}‘hlféd%ﬁﬁ hﬁﬁﬁv‘@%ﬁﬂ@&udate In

| Ssue Si anber t rou(%
some imhtanicedyithé belidwsepumhenayurekchbihe lunvepresgadanosition (felhewiag initial

pnmm@ewﬂgﬁgcf ol exclflaénn%rtbgﬁﬁgi ?&ilféﬁ%ﬁﬂvnn@@x&ﬁ@é arif o dﬁmgtehqulds.

A mal ntain a reduce
In this gdsesihenellatvs ipamp mbg Bd:l ee-pmmed iytaighintdxertingvecornprentiee force on the

e SRR i e e B s, s

fluids WiflEaRRE ﬁﬁl&ﬁdheﬁﬁﬁértat@ék;(eﬂeﬂ Hﬁmﬂgtheﬁinhbr’alla vilviesti The hydrophobic

w thout the inner cha bei n uI |y
flers RigYATA DeS YA e BEAESartgE adh beipi Cepgled Reabghfhe bellows
pump iRQLHEVGIRINKRN BRY ulfbrélRr WilvdI Bk ﬁ)&n? g@h Be fprilniell Fegardless of its

conpressive force on the end walls of the bellows
orientaigfyp. As the vol une of the inner chanber again

4% rb%ﬂﬁﬁr? l-puﬂﬁasrﬂg&' %clﬁde%%s&‘fbteﬁi ﬁaﬁh&sﬁ&@@ "\wﬁﬁﬁﬁ‘ @kShiner chamber

are expe hrough the unb | a val ves.

to Capﬂh?mmdmaﬁudatefﬁnﬂt%h@ flmids that arp ir?fBPY%i fipmithe tiswe sitqn ydditionally,
a one—vﬁi'}/grgg brdde QT e}bﬁ‘lﬁgﬂ)\@% ﬁﬂ thSBARNFEPURS 1P FrelENBanyBHI8s from

es nor n one unbrella valve he punp can be
backflomdng oirhefithe égerdhagbenf its

Referring to FIGS. 4 and 5, in one embodiment of the present invention, the bellows

pump may include a rigid housing 71 that contains the corrugated wall. An end cap 73 may be
slidingly carried by the housing and positioned over the corrugated wall such that the
corrugated wall is compressed by pressing on the end cap. A position indicating member
having a detent 75 and tab 77 may be operably associated with the housing and end cap to
provide an audible and tactile “click” when the corrugated wall reaches the compressed

position. Alternatively, and referring to FIGS. 6-8, a plurality of teeth or detents and a pawl
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orientation. The bell ows punp may include an absorbent
foam di sposed within the inner chanber to capture
wowwad4sszudat e and ot her fluids that are renovRdI/URNT/021947

the tissue site. Additionally, a one-way nenbrane may

be provided within the bellows punp to prevent any

fluids from backflow ng out of the inner chanber.
Referring to FIGS. 4 and 5, in one enbodi nent of the
present invention, the bellows punp may include a

e . 1. ( . :
v BB S AL Bl Ao
bellowapuimp ésptinede Eadv ardividual ¢shieldymae He veniresentagive of atdelqlﬁ@d

. t | 4 o ' ;
e ELL oo OB 3PS ASRS5ARY A0 Dony . T

-

ionh T ndl
audiblesindichbs thaymisp ecacopmpatiky by ssoiahingicanit 19 tormenkeyta myser how

d end cap to ..provide, an audible and tactile "click"
much cﬁﬁﬁtﬁn'ﬂﬂé’rﬁgﬂ%‘@ﬁ%ﬁpﬁ%‘qeﬁr eaches the conpressed ‘
Ragtiingno FAG! &rteaingmhyperforthed @b areaturg presside@capaBociated with

pluraljty of teeth_ or_detents and, a. paw ,.6. WO
bellowe%mh@szs CRREFEARD P 6_’2%9 Jepm FP&W@* %gp%-&ﬁ{ﬁn&hﬂdness values.
While &2$65i18iEH ik that llhRatBAkISiavEh g8tbre B8 A efpdriengallesederag, this is in

ratcheting sound as the _bellows punp is_prined. Eacg dtob
part dup fie|piy irapeeved seal @k thegqundedressings Bt 3qre 85 ¢ Mptegial wag jound to be

capabl%j?f RURALd BliwRER 9585 28d 1 B8 nrh M SediFreMmtiplpresduse. CERGRIevels of

roviding at that instant_in tinme. The _audible
pressurieragé eanablesofrhgjngmaintajsed, for Ghlsanh uhoyrsq For bigher pressures, harder

i ngdi 7 : i
matenéé? Eﬁlwp}eaﬁgnogg ggg[ﬁ{%%&l? frﬁaggx%q{se@._ow is PY&sible for pressures of 250

eren provi ded. Referring to ,
mm Hg la6d pdssiblysven gbowss4GfemiroHgdel be genasated using;thisdypeof pump design.

AER Rl T8 SR il bt KRG, By B CAIR e

pump, itedudisg withbid kmithton e didphmgimpliropbea pision pumpmasyi ke substituted for

avi ng _Shore 65 A exper.jenced .l es RLS 4l.S. ] .
the bell PR romt PpRDeck Cokbe St tnc Foachipbd el ueing
electrichDBowhi9 bat Hombstroatey il puaswilbbieicapiabldoef mamphbperatién by the user

) rovi di ng between 125 and 150 nm Hg of differential
W’thouBPléEE‘ﬁP]er"f‘ﬁese | evel s of pressure are capabl e of

lred fargingBighintto I 5. fl Othedbwlasile wouadndressing fnctudes glaive connector
pressures, harder. materials (such as th

Fe1 S?Qgre 85A od

81, a hydpogeli iy Sheapdadiloy 3 The tybe chpegqs| 1§ PpYfoprhdnyeasedpc

pressuréanifiid kkoh BRCarPAR R ¥f ¥ SbeAddEctdO1 il cédmbication with
gener at ed usi ré? this type of punp, design. It should be

the mapifeldd Tiedrydupael sing indispesrd bgtfsnitae BbECPpRRSior afidp tissue surface
89 of PR} YaiRA%K M Esul YD, ThEHI Brofbraby b of pBlyLRIhALR, is

a di aphragm punp or a piston punp nmay be subsStituted
adhesivedy applied thdhe ths conngstor amdébw’essslﬁtsuﬁg?%?fs‘he ptigatjo gecure the
dressin%ea%'a{ngpthE PaRbhTRd (REvidE bhed RerPstARNY 8tdling and the patient. The
sealing characteristics of the dressing are further enhanced by the hydrogel ring, which not

only seals against the tissue surface of the patient, but also prevents the tissue surface from

becoming damaged during use of the dressing.
The manifold is preferably a highly reticulated, open-cell foam. The manifold allows
distribution of the reduced pressure provided by the bellows pump. It should be noted that any

material capable of distributing reduced pressure could be used in place of the open-cell foam.



el ectrical power, but in nost cases, the punp will be

capabl e of manual operation by the user wthout
web@ssssenl power. Referring again to FIG 1, p&EUS2007/021947

| owprofile wound dressing includes a tube connector

81, a hydrogel ring 83, and a film 85. The tube

connector is positioned above a reduced pressure

mani fol d such that an aperture of the tube connector

is in fluid communication with the manifold. The

k@é@érﬂag ko EIGD, a5 iHicaRASERoRRT WRE%nS el mwmumnmh the

i ssue surfacé 89 of the pafient anl? nt .t he
reduced prssvee deliveery Fytem; [The iptesraigdawpynddigesipg imeludes a large island of a

hydrogcfﬁolI I%Lﬁlgﬁ&g&] Sg Aim (ephe/flny ?é?éijab?ﬂn&ﬁdém AdHeSive 117 to serve as

connector an e ti1ssue sur ace atient to

a backupeseak to the hydmgelssm]gp%rgae A3t is dispgsed inthe f&ﬁna'}ﬁf Yuapgatuge 123 is

h (]
csposed B SRR b Mo SFRREBp bl B2 Rl i soppecior 125
Refaringdo PYGS hED-hY dnagether embodiwrent bf tlnotwmmdl dressing, gn ultra-low-

t the t
prosc R8RS e U R R U B8 o BRI,  ad orhe be s
fairly ﬂﬁt—'ﬁhﬂmﬁbct&lguﬁi' ift &%sﬁﬁ&&&h,nsghlcﬁbfgmﬁomﬂylreﬂucss ﬁmehnicabsswf the

ighly reticul at ed foam Th

overal Grassing WRATSHQTIBHIEH G UiSTEh o LR S BRESC O Gl B pgyided within

the tubx?rgsets IF?Gb 3) t‘é"i@sﬂ’t‘ﬂﬂlapziet ofShOHIbE uddernsreaird. MHke AIbY and corrugations
terial capabl e of dlstrlbutlng reduced pressure

may becatiuded together in a singleomawifagtHENg Pracesse OF My hf assembjpf following
separatg Q084 Qa%?ééy%g c#g’z 08 {ﬁ&}%ﬁ ﬂcﬁ)@ ERdrneRA 39QurE H@in& bétWeen the

ntegrate ressi ng may_al so be_ used ELP
corrugatiws r SHa tehe ip peeforably @mrwéd §0 thedilavhy nowEing# %}gcirag ver the film

ncludes a large island of a hydroge
andhﬂ%%éagmﬂﬁgéﬁgg%ﬁi ilm115. The f|In1preferany
|Insﬁoubtbbe appaac:ttté'mnv dlelfwegomsréam iayentiprohring Sigadicapt

advanta£§a hg%g ea& %gl%:ié e gn%és%lgié zs éﬂo%d}h&%ﬂl y% 9 févb %f fit's lE8ms, it is

not jus@limired bh ﬁlsgibepﬁblheﬁ tvhﬁnusﬁhaﬁgmmﬁonodﬂﬁlcammibmthout departmg from
connec%gr 125. Referring to FIGS. 10-12, in another

the spitt fh6%¢0kent of the wound dressing, an ultra-|ow
profile reduced pressure delivery tube 135 is directly
connected to the dressing. The tube is fairly flat
and rectangul ar in cross section, which significantly
reduces the thickness of the overall dressing when
connected to the tube. Preferably, corrugations 137
are provided within the tube (see FIG 12) to resist
col | apse of the tube under pressure. The tube and
corrugations nmay be extruded together in a single:
manuf acturi ng process, or may be assenbl ed foll ow ng
separate manufacturing processes. A plurality of flow
channel s 139 are defined between the corrugations.
The tube is preferably connected to the film by
pouring a hydrogel over the film




and tube and causing it to gel. It should be apparent
fromthe foregoing that an invention having
wa@e@nioisseant advant ages has been provi ded. WWPCBUB1007/021947

invention is shown in only a fewof its fornms, it is
not just limted but is susceptible to various changes
and nodifications wthout departing from the spirit
t hereof. 8 WD 2008/ 048527 PCT/ US2007/ 021947 CLAI M5
W claim 1. A manually-activated reduced pressure
treatment system conpri si@garnves substantially rigid
housi ng; an end cap slidingly received by the housing;
an i nner chanber disposed between the end cap and

We clafi@usi ng, a volume of the inner chanber being variable
I'n amount depending on the position of the end cap
within the housing, the end cap being slidingly

1. A manpaly-achvated eadused PIssRBRHEASCSH SYHEN CPBRIENEnhi ch t he

\é%hﬂﬁﬁnt%fll : diH&ﬂ% chanber is at a naxi mum val ue and

a conpressed positi g’n at which the volume of the inner
ehanB eap skdiaglyrengivedbinthedioysinga posi ti on indi cating

' : NihulgsSh D8It of the i
gﬁg;l%g%tcgg‘?’%% &%ﬁ%eiﬁ’ib%ﬁvégp eﬂt.“ﬁgﬁjden cap r e@ tive to The =
housi niaabepbeidg tverizhla étapositideperding on Hesepositien of the end cap

unconpr.ess osi.tion a t he. g 4 d

The syeiamiy harits He AR He i REGA2 P ABR e Rlen &0
n’egberurfc\?mﬁif)gﬁse&pmﬁa msatsarr]hjclﬁﬂe aflume pif drealnhclycllamt}eeeﬁt a

and a pa i sposed, on e hoysi ng: and . .
pl ur al TBW"B‘F“ g g‘é‘? Fd A FOPRESSS & osbl?d%% S\gkg@% %ethﬁgelu%ﬁ g e inner
Cap%_ tdhﬁnibbd flfsedtia?ﬁinﬂ_fntnﬁt\&meb an:JI thet paw d_bei tng t
confjgured to mate w one .anot her t.,0o indicate €. ..
gassitiogindicaipgmerber sﬁowéfe&t‘?’@‘éaiﬁoe“fir?ép B PH%;‘“%F" indicate the
pr edetRysitioest tRO8hd b \RlatiRetyBRIMdulRplH paseteembedd positions
position and_the conpressed. position. 3.re;§l'€er%6%¥st em of

cl ai mbetwegnetheuRcomBrestssl RAsiion; 4 tha FoH itton.
provi des audible indication of the end cap being
2. ThéB)stsh bf emith N6 wiRf THegfosRIdnAAGICA i S mieniber fhrthee comprises:

conpressed position. . ]

one of a plurality of teeth and a pawl disposed on the housing; and

another of the plurality of teeth and the paw! disposed on the end cap, the plurality of
teeth and the pawl being configured to mate with one another to indicate the
position of the end cap relative to the housing at predetermined positions

between the uncompressed position and the compressed position.

3. The system of claim 1, wherein the position indicating member provides audible indication
of the end cap being moved from the uncompressed position toward the compressed

position.

4. The system of claim 1 further comprising:
a flexible bladder disposed within the housing and constrained by the end cap to form

the inner chamber.

5. The system of claim 1 further comprising:
a biasing member positioned between the end cap and the housing to bias the end cap

toward the uncompressed position.



4. The systemof claim1l further conprising: a
flexi bl e bl adder disposed within the housing and
wa@omnssssehed by the end cap to form the i nnerPChafi»er/021947

5. The systemof claiml| further conprising: a biasing
menber positioned between the end cap and the housi ng
to bias the end cap toward the unconpressed position.
9 WD 2008/ 048527 PCT/ US2007/ 021947 6. The system of
claim5 further conprising: a flexible bladder

6. Th&’é;%%%%?'cl‘é&rﬁ@fﬁr&l&ec&%i and constrained by the end

to form the inner charrber wher ei n the

il eesdle biaddpydisRossdryiEhin BRechaHSRg gl JonRERI {’&%‘e end"cap to form

pl uralg L ¥nrfaf %Bérugatl ons; and wherein the
corrugatlons en co ressed serve as the biasi

erenein theflbkible hla@dermiuftea@ flexible gidernal lhaBng a@élgé ty of
positi Q gZ tio ual l'y-activated reduced pressure

tr eat nen SYS 2 conprising: a reduced pressure

mémlthb m‘mﬂgagmne;d;vhm @mmbsacé,cseacq asdbe biasingigember to bias the

site; on ump in fluid
commrﬁ aﬁapéﬂw Léta'#? %ﬂ or "gﬁ eéé’of)ﬁggsure mani fol d to
deliver a reduced pressure to the tissue site, the

7. A manalllagtivatedpedresd btwsmnupat:mm systemgomprisingki bl e and

C@%ﬁﬁ\é@}é&gﬁr&%&%@ ecmeﬁr:{ Je&% ?E gla%g& gﬁﬁ\%g%ﬁ 4 tfs@@fsue and
a’nnhmm‘y-cﬂﬁﬁﬁbﬁﬂbld phinpad fhwd toransinitation Withathd redused peessure
caps,

T om dnRHRIRAC P SR AFHaoS 04 e s ¥ Ry

unconm&qﬁeﬁlmeguhimnimsmg m ni mum val ue V\,hen t he
side wall is_in a conp resE $05| ion; a connection

port di spdiesible andRempress and second end caps
to al | owgrtlatiddesstiana caps b&meaea\wep dssline éndg 6f the side wall to

.-

chanber and the reduced pressure a,on
val ve di sposedoim agAgngsc Fﬁbequ 8 “@H@x@éﬁﬂﬁﬁd caps,
end cap, the inner chamber having a volume that varies from a maximum

value when the side wall is in an uncompressed position to a
minimum value when the side wall is in a compressed position;

a connection port disposed in one of the first and second end caps to allow
fluid communication between the inner chamber and the reduced
pressure manifold;

a one-way valve disposed in one of the first end cap, the second end cap,
and the side wall to allow fluid expulsion from the inner chamber;

a hydrophobic filter in communication with the one-way valve to prevent
liquids from exiting the inner chamber through the one-way valve;
and

an odor filter in communication with the one-way valve to eliminate odors

associated with gases expelled through the one-way valve.

8. The system according to claim 7, wherein:
the side wall includes a plurality of corrugations; and

the corrugations, when compressed, exert a biasing force that biases the side wall

toward the uncompressed position.

10



10.

11.

12. Th

13.

14.

15.

and the side wall to allow fluid expulsion fromthe

i nner chanber; a hydrophobic filter in conmunication
WOWRak/048527 one- way val ve to prevent |iquids froPCBXE100TI0R1947

the i nner chanmber through the one-way valve; and an

odor filter in communication with the one-way valve to

el imnate odors associated with gases expelled

t hrough the one-way val ve. 8. The system according to

claim7, wherein: the side wall includes a plurality
ThOystdh hbQREInBRS cladl, Wherdi@ tHeltaRl W Salviiiedisposed in the first end

conpressed, éxert a biasing force that biases the side
cappal | toward the unconpressed position. 10 WO

2008/ 048527 PCT/ US2007/ 021947 9. The system accordi ng
Thd &/sfdnfhBofdinghe ERIM 9, kAR ﬁMaMﬁhl\!/Q:ohﬁ)r_éBsﬂﬂ@ﬁﬂﬂFlfﬁrther

the first en cap. io. The system according to claim
congprisgiierei n the manual |y conpressi bl e punp further

GRS AFETe-way %E%'Eﬁ’slp%@d iffte ¥&long eﬂa%&?,sed in the

where 0

second end cap; I'n the presence a _one-wa

\ ! Y
weereinithe pres¢ncend acme- vty valke inrach iend cappllowy theeside wall to be
reco I ' | Lom Aty b th
| mner epanRs e AN ARCLRGL ity b URolil? from he
or i enttissiositaxegaddbessafithel drientatioprod glss ianugyrgompressitiegpump.
system according to claim7, wherein the manually
%rgwng' - in HRREMERS: BRI BERD furth
Th‘? am ?g%’g}élgg%mt rlﬁnw’?dg%fel%ner cha é:r()ﬂ?(g capt gr eb .
confiprifed: drawn fromthe tissue site by the
- r i . . yiSit i
AR EOTASELR Gy i RSB SPLACAULEANn fom e
f ur t hetissuesitgry thesnarmalpresinpgessibid pgaped to recei ve
and positioned around the side wall; a position

L

comprésesi de wal | at predeterm ned positions between the

TR 23R 0ua ) cfe MM polfioRSiRERE Btk £38 W™

a position indicating member associated with the housing and at least one of the end

s

caps to indicate the position of the side wall at predetermined positions between

the uncompressed position and the compressed position.

The system of claim 12, wherein the position indicating member further comprises:
one of a plurality of teeth and a pawl disposed on the housing; and
another of the plurality of teeth and the pawl disposed on the at least one of the end
caps, the plurality of teeth and the pawl being configured to mate with one
another to indicate the position of the side wall at predetermined positions

between the uncompressed position and the compressed position.

The system of claim 12, wherein the position indicating member provides audible
indication of the end cap being moved from the uncompressed position toward the

compressed position.

A method of activating a reduced pressure treatment pump, the method comprising:
manually compressing a flexible diaphragm to reduce a volume of a chamber fluidly
connected to a tissue site;

i1



13. The system of claim 12, wherein the position

i ndi cating nmenber further conprises: one of a
w@bwsakssty of teeth and a pawl di sposed on t hep&iDuS:0Y921947

and another of the plurality of teeth and the paw

di sposed on the at | east one of the end caps, the

plurality of teeth and the paw being configured to

mate with one another to indicate the position of the

side wall at predeterm ned positions between the

BRAVIRNESREY &Otabﬁlb@rmaﬁdnﬁgme%moeﬁﬁge@r tRe FliekiblidiapKragm at a
The system of claim12, wherein the posi tion

i ndi cZRasHiPnRETEEsn # BRGoFEEesIEd PRtition bR CamPERTSe Posiion:
%@Eiarﬁmngehréguma qlecwcemp}é@eure rf,emé@sﬁ a8 &ng;srbssea flexible

t owar d conpr essed posi tion.

act i valipphyagmibagedenithsindisated PP?IQQFM punp, the

folaysl essing a flexible
%gna%m tgalr?dggg’c%ssg%\%%én%ssg?ggéchanber £1uidly
connected to a tissue site; 11 WO 2008/ 048527
16. Theomethgd afehiophDiirthengempising:yi sual |y, or tactilely
I - »
S e Y IRt LI LB guE e nvitl
conpreh&@dap98|t|on detern1n|ng an estlnated reduced
pressure provided by t he conpressed flexible

17. Th eXe] platTesy) g(gn% at ed position; and

de |ver|ng ressure to the tissue site.
tollecting fihtsﬂidomﬁom thieis9® diterin ffeg chasmeri si ng:
manual 'y reconpressing the flexible di aphragm
1 d Rle W&Q] al ﬁ?@]g qu he flexible di aphragm
8. Th 1% 173 TS 3 ‘urther conprising
mnueHY rrmmprmsmgﬂlamxml@maph@gm follgwing P@tlahﬁh% of the chamber
chanb q{g} im217 further
corrprsgllﬂﬁga?d dlJ‘;u’il ?gégtcl)ér%r%r e§€I ng the flexible
di aphragm fol l owi ng partial filing of the chanber
19. A lowtprofilerieduehdawesshreomeatment Systeoecomnprsing:g. A
a‘}%@cfeﬁfﬂres%uf QMF d pressure treatnent system
conp . a reduced pressure source; a reduced
p_rre&mwd@_rmmefmhnifald rbnggured ta be pleced atjeckntid jtisswengiteaand
taI st sucgntﬂlfyeﬁatq'gguced pressure delivery tube fluidly connected between the

pod o

reduced pressure source and the reduced pressure manifold, the tube having a
substantially rectangular cross-section and a plurality of corrugations within the

tube to prevent collapse of the tube during delivery of reduced pressure.

20. The system of claim 19, wherein the reduced pressure source is a manually-compressible
pump comprising:

a flexible and compressible side wall;

first and second end caps connected at opposite ends of the side wall to
form an inner chamber defined by the side wall and the end caps,
the inner chamber having a volume that varies from a maximum
value when the side wall is in an uncompressed position to a
minimum value when the side wall is in a compressed position;

a connection port disposed in one of the first and second end caps to allow
fluid communication between the inner chamber and the reduced

pressure manifold;
12



a substantially flat reduced pressure delivery tube
fluidly connected between the reduced pressure source
wae@siss2t educed pressure nani fold, the tube heeT/H§2087/021947

substantial ly rectangul ar cross-section and a
plurality of corrugations within the tube to prevent
col l apse of the tube during delivery of reduced
pressure. 20. The system of claim 19, wherein the
reduced pressure source is a manual |l y-conpressible

punp cong bhéjv!’%ﬁ vatvd diSpdsbll & ansloCBeErasmiddap, thiedecond end cap,
wal | ; first and second end caps connected at oppasite

ends of the s iage .tlmaqi{le yall to allow fid SIR, e. inner chamber;
def i ned Elﬁyhﬁngxhﬁbﬂq?ﬁ’@ lid cARfhuh8ti6R %ihARE one WAy ValviElo prevent

chanber havi a volune that varies froma maxi mum

val ue when t hdiquidsdrammexiting thejinagr eheseheptreugly the one-way valve;
position to a,n i ni mum val ue when the side wall is in

a conpressed position; a connection port disposed in

one of t he oflor Sktercindommumchtiondvitafhe ang-vaty walve fq glirginate odors

communi cat i on _bet wee ' I

reduced pres &% e n‘lvidcq) ?8* @gs%s ﬁ%ﬁ%ﬂ%ﬁ%ﬁ%g Sne-way valve.
PCT/ US2007/ 021947 a one-way val ve di sposed in one of
the first end cap, the second end cap, and the side
wall to allow fluid expulsion fromthe inner chanber;
a hydrophobic filter in comunication with the one-way
valve to prevent liquids fromexiting the inner
chanber through the one-way val ve; and an odor filter
in comunication with the one-way valve to elimnate
odors associated with any gases expelled through the
one-way val ve. 13
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