LOW PROFI LE REDUCED PRESSURE TREATMENT SYSTEM BACKGROUND OF THE | NVENTI ON
51. Field of the Invention The present invention relates generally to
tissue treatnment systens and in particular to |low profile reduced pressure
treatment systens. 2.Description of Related Art 10C i nical studies and

practice have sho t_providing a reduced pressure in proximty to a '
Pl ecue si te augldPe PROFRE BrDlKel TRESSRRFRER TAnNG SUSEER ' Vet Posue
site. The applications of this phenonenon are nunerous, -but application of
‘reduced pressure has been particularly successful in treating wounds. This
treatnment (frequently ref BAGEKGROUNDIOE TREINMENDIOMNNi ty as "negative
pressure wound therapy," "reduced pressure therapy," or 15 "vacuum

t herapy") provides a nunber of benefits, including faster healing and

i ncrepsefl for pifpss @R 1RFe@iganul ation tissue. Typically. reduced pressure is
applied to tissue through a porous pad or other manifol ding device. The

porous pad cohbapisent givestiar reptesesnethlly ietisuc ipatient wyktetissind ibprriiadarteduced
pressure tg,t@f tissge and ﬁpa&s’?elin fluids that are drawmn fromthe
tissue. PREPOEIITENS PrOPHEN PGBt at ed into a dressing having ot her
conmponents 20that facilitate treatnent. - Traditionally, dressings have
been rather cunbersone and difficult to apply to small wounds. Sinply
sitting #n orDesriptisy of Redated dréssi ng may cause significant patient

di sc ort, Of:pIr .e-jnduced inju rticul.arl t contact.wth

rel amel y st‘?@*@%ﬁ%%%e‘;ﬁ? gjr%cgig?lh%s? s@égpﬁlgatggo% t% ?%%‘@'FG@PTEE%‘? Marid ot her
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interferg with the agg{ i cati on of reduced pressure. Furthernore, the
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extent afpBhRfieN6LydBYafit tifife Bl )i¥all AL FE&drd 18 hFpIkd thtiséR through a
porous pad or other manifolding 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 compoﬁents
20 that facilitate treatment, | |
Traditionally, dreé’sin'gs_ have been rather cumbersome and difficult to apply to small
wounds. ' Simply sitting on or rolling onto a dressing may cause significant patient discomfort,
or pressure-induced injury, particularly at contact with relatively stiff components such as
tubing connections, elbows, and other components. Moreover, these actions may compress
25 the dressing and interfere with the application of reduced pressure. Furthermore, the profile of
these dressings and any protuberances present the likelihood of snagging on patient clothing or
surroundings during normal activity, a risk associated with pain and possible re-injury of
tissue.
Accordingly, there is much demand for improved dressings that alleviate the
30 disadvantages of known dressings. '
| All references cited herein are incorporated by reference to the maximum extent

allowable by law. To the extent a reference may not be fully incorporated herein, it is



i ncorporated by reference for background purposes and indicative of e

know edge of one of ordinary skill in the art. BRI EF SUMWWARY OF THE

| NVENTI ON The problens presented in known reduced pressure treatnent
systens are solved by the systens and net hods of the present invention. A

| ow-profile reduced pressure treatnent apparatus and system are provided in
accor danwmqﬁf‘fﬁﬁf%%% B%CkS’FD“PnEEu‘iBP éﬁ&“}%‘iﬁé‘N?P ?kéqé’?eé%%‘?’%%#t of
the | ow prBhdr SkiligAlleegh Pressure treatnment apparatus includes a 10 nol dable

conduit hol der, a conduit extending through the conduit hol der, and a
flexi ble base. The conduit hol der has substantially parallel first and

adapted Lo substant i al Iy BRORFOTARR O v IR BN act 1 egi on

adjacent to a tissue site. The conduit extends through the conduit hol der
such that an end of the conduit is substantially flush with the first
bul khead sur f Abeprahlems nressgteduin knewn gdieedFesfsuteiratond sydttemsars sblyedhy i al | y

di gul 4 d d _bul khead f _,The flexible b |
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f1 exi bl eappsauraidesctemtd pyaidbdtin gcdobdatibe With Iﬂt&%ﬁrﬁuc?ﬂésfcﬁfiﬁe Presdn® e tion,

n a

overlay zone adjacent the first bul khead surface. dhesive is disposed
on a second s{8eeybodiment pidhe fveprddereducedauensuretiteatonns appargupimsiideoa t he

tissue C egi- 0 odi ment .of the | ows fi,l e redyced pressure
tr oo ron fouble dofiERo1da3 o RIRYR MR gt B PRl Rpbert T PRI BREEG Ty
t he condUht chabti®oldephDatiBstaRtialigpatislePRE ardl WEIbulidREd suffReUGeInPHESSUr €
source fluidly 8onnected o the conduit to deliver reduced pressure through
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bott om surface” adapt e stanti a min s 0 a tissue
cont act embéfdhe eatidaiténtubsantalty fhestievith the firsTbalkbentirfacé snd ekapMetindyixishe
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subst ant flatibl¢ HRAIIRE 'ﬁ%ﬁt%&rccﬁ]ﬁeét«lﬂﬁmfthée ﬁ%ﬁcﬁﬁ'%%@ BFﬂleQHh(iﬁht ed&?{h&ﬁ{éﬁﬁﬁe The

base has a first side connected to t ottom surface o e conc
hol der, bi#se estgnding kevmdithefitse halkbeadserfhderto tioduluk reabiy zond adjecenvthb dirsh' an 30
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regi on afigbleibhsd o thd@sshit sedifet $édigh,. The porous pad includes a primary
delivery region configured to contact the tissue site and a bridge region -

conf3ured t oA smPadimenhel o dow-aofilormsuedd nrpsutsdssinent sppphyjndudesexi bi e
transiti Bd1daBie BFafid FIHE; a conduit received by the conduit holder, a base, a porons pad, a -

drape, and a reduced 'préssure source fluidly connected to the conduit to-deliver reduced
pressuré@bugh the conduit and the porous pad. The conduit helder has substantially parallel
first and second bulkhead surfaces, a convex top surface, and a bottom surface adapted to
25 substantially conforim in shape fo a tissue contact region adjacent to a tissue site. The conduit
is received by the conduit holder such that an end of the conduit is substantially flush with the
first bulkhead surface and a Iongiuldinal axis of the conduit is substantially perpendicular to
the first and second bulkhead surfaces. The base has a first side connected to the bottom
sirface of the conduit holder, the base extending beyond the first bulkhead surface to form an
30 overlay zone adjacent the first bulkhead surface. An adhesive is disposed on a second side of
the base to secure-the base to the tissue contact region adjacent to the tissue site. The porous
pad includes a primary delivery region configured to contact the tissue site and a bridge .region 7

configured to contact the overlay zone of the base and apply a flexible transition to the tissue
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site. The drape is sized to cover and create a seal ed space around the
conduit hol der and the porous pad. Al so in accordance wth the
principles of the present invention, a process for naking and using a

| ow-profile reduced, pressure treatnent apparatus and systemis provided.
.One enbogi t for .nmaki a lowprofile reduced pressure treatnpgent
appar at u%@%%‘&%@e lﬁalszf"?g’o‘f‘ﬁvﬁba”él’o Fratsf seal ?eeargrgifg 5 endt hplderapd thee
form posbioh®padig a conduit-on the first flexible menbrane, extruding

silicone onto and around the conduit, positioning a second flexible
menbr ane over Al§9dngi¢ardanse vathdhe hingplasief the peeou iivegtien ggsoafs fdrenakagond

flexible rane. tQ es of, the first flexible menbrane, and,securing the
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first flexible nenbrane adjacent to an aperture of thée conduit. One

process PovtiQanmhy izt flswiblnmembane e ae ague dyou pesitipeing reanduipeaihatios

i ncl udes i ti-Qni k.St gl exible I so that an overla one is
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region is aligned %{\nth the overlay zone and a primary delivery region is .
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seal i ng béwend dwordges bEke fire fleribhy maabtae tdiecdnt Bsateapeanteasfithe @gidan; and

appl yi ng reduced pressure.fromthe redyced pressure source to the tissue
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reference to the drawi ngs and detailed description that
DESCRI PTH@NuDROIAEEISDRINGS the overlaFi@e opppiileubt fistuesiia posiienagiapomiswadf a.

dugced . di he. [ ion; 5FIG
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-present  aligned with the tissie site; connecting the porous pad to a reduced pressure source through a

conduit in the conduit holder; positioning a second flexible membrane over the conduit holder
and the porous pad; sealing the second flexible membrane to the tissue contact region; and
applying reduced pressore from the reduced pressure source to the tissue site through the
20 conduit and the porous pad.
Other objects, features, and advantages of the present invention will become apparent

- with reference to the drawings and détailed description that follow.



i nvention; FIG 3 illustrates a perspective view of the assenbl ed

| ow-profile adapter of FIG 2 according to the present invention; FIG 4
illustrates a perspective view of the assenbled | owprofile adapter of FIG
3 10 with a porous pad in position over a bridge overlay zone according to

the present invention, FIG 5 illustrates a perspective view of the _
assenmbled | ow profile aBRIEEDESCRIETION QF WIN&S® enbodi nent of the
porous pad according to the present invention; FIG 6 illustrates a o

perspective view of the assenbled | ow profile adapter and porous pad of

FI G 4 cover eBl(hyl idlustraagsen sohemad vigwiod atrbducpd pfeesire traatBiRhi 98iemladcb ingfto
illustrates a perspective view of an alternate enbodi nent of a lowprofile .
adapt er WY q"ﬁp'e conduits according to the present invention; and -

FIG 8 illustegsesifstdin & : g ﬁg@% ' - - Meprofile
adapter having a con?:ave mﬁg}gegfg}segp%%c%rwdﬁﬂgﬁto gédg?fémsré%{Ot?%é%%I?on. _
DETAI LEDnRESER, PTI ON OF THE PREFERRED EMBODI MENT - In the following

detai | ed descgjpti.gn of the preferred odi ts, - reference is to the
acconpanyi ng Eir(gv&l B@Iatt‘ﬁaacpq’g?"ﬁ’i“ée b‘ﬁ?’toef\ %B%‘Tn?bq'ﬁilﬂ’“f'ﬁr @fﬁ‘l’% Oggﬁgmi by way.’
of 5ill ugdebREALR AP Bt tnrngher red enbodi nents in which the invention may
be practiced. These enbodi nents are described in sufficient detail to

enabl e t hose EIF.H illustiatestayeerspettivovipwad thecmssdniiged love poifidmadagted of FIG.S

ndeyst ogd, t hat ot her enbodi nents . be utilized and that |ogical .
ot ol ur St i torS oPe iy SO VR BT i iok e rponcli g sy b ur e
Wi t hout depar FiNG iili@mdshepesetiide ﬂéw%@ﬁ%s%ﬁlé@ld“ﬂ%%ﬁ‘lé Sipte Bf ANRI

detail not necessary to enable those skilled in the 10art to practice the

i nvent i oWith@palteraatecmboilispentay thermorousped agaprding o tha prasentlinemtiono t hose
FIG. 6 illustrates a perspective view of the assembled low-profile adapter and porous
pad of FIG. 4 covered by a drape according to the present invention; _
i5 FIG. 7 illustrates a perspective view of an alternate embodiment of a lbw¥p'1'oﬁ1e '
adapter having multiple conduits according to the present invehtien; and
FIG, 8 illustrates a front view of an alternate embodiment of a low-profile adapter

having & concave molded base according to the present invention.



skilled in the art. The followi ng detailed description is, therefore, not
to be taken in a limting sense, and the scope of the present invention is
defined only by the appended cl ai ns. In the context of this
specification, the term"reduced pressure” generally refers to a pressure
| ess than the anbient pressure at a tissue site that is being subjected to
treatnent. In 15nost cases, this reduced pressure will be I ess than the

at nospheric pressure of the location at which the patient is |ocated.

Al though the t ehEPAIMAS HERCRPHION T HEPREFSISRES EMBGDRRENTed to descri be
the pressure applied to the tissue site, the actual pressure applied to the

tissue site may be significantly less than the pressure nornmally associ ated

With a conpl et g Yagiing FOBH S &b deiheldN S AIQNBRGHREY  BrercAl ik RGdLAsE 1N
reduced pressure or vacuum pressure refers 20to a relative reduction of

absol ut e s sespmpanyfrigl deavengialyt Eamer Rari hersefuensddn phisl suhewppy vacefum pressure
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schemafi c I'agra uced pressure treatnment sy: i ncorporating
t he novel chbadimedsaefleschieedimngfitierodetailvenndelhoedkipee gy @t opeatisrdht system
100 conpri.ses.a dr.essin 1 rhi h. .S i i - ' | 120 for
treatnentthpggs?ﬁdaiﬂﬁgﬁéxgg? ﬂ|%ﬁ?ﬁ%%%%§€ g b%gﬂ%a#%§§%§E 6%§ssure source
125 by a comtuilt md3@nicdleleerctiaim dbabodichentsnast trenadeduibed dppeesgure syst em
110 may al so include a canister 140 .for .collecting |iquid a ther

non- gaseot¥ B HaF ¥ OZWH%PE%"- fp S‘Fﬁligett?]g%oﬁ &S .QO craffe thos%?r]&éltlje;aén %ei s an
expl oded wit@npradtica theemnRaginrie Hesafiptin Inewwopfiakidie indcapti@rknd@0 1o thmset hi s

enbodi nent, the adapter_ 200 cqonpri.ses .a.conduit. hol der 205, a fi.r.st

bul khead §%H'?‘£’6éh%t5, o0 OBl 6 H D - LoiF 6 b8 55 ey il

subst ant i akdsy, ap@iRkéPh of @e Fﬂéﬁanf ink&kioP 1l détneadnswy fiacppehlibd clhifmst hi s

enbodi ment, the conduit holder 205 has a convex top §urfa?e 10 to mnimze
the profile of Mtheceipbefithis reridestiopghe eim dedipdpicts U0 FUSP IR 5 81°%0 i ncl udes

a condui t ,228d RaAthG thEXRROH Brebdiri g Rsshib Qrel RA B RInRkulljiRedGo RednEnc Al der 205,
havi ng an aperture 230 on the first bul khead surface 215 and an aperture

235 ori5t hanasewserdhis ardeprdauessup Pable lop han the atmosphgricdwiseis of ROIPERI™ 205 i s
CONS I UCH A ABY iTTBLALI AlihdBR e ks bR THISG0FvolRiafafkyiat 0 a mol d,
such as roomtenperature vul canizing (RTV) silicone. The conduit 130
used to describe the pressure applied to the tissue site, the actual pressure applied to the tissue
site may be significantly less than the pressure normally associated with a complete vacuum.
Consistent with this nomenclature, an increase in reduced pressure or vacuum pressure refers
20 to arelative reduction of absolute pressure, while a decrease In reduced pressure or vacuum
pressure refers to a relative increase of absolute pressure.
Figure 1 is a schematic diagram of a reduced pressure treatment system 100
incorporating the novel features of the invention. The reduced pressure treatment system 100
comprises a dressing 110, which is applied to a tissue site 120 for treatment. Dressing 110 is
25 fluidly connected to a reduced pressure source 125 by a conduit 130. In certain embodiments,
the reduced pressure system 110 may also include a canister 140 for collecting liquid and other
non-gaseous exudates extracted from a tissue site.
Figure 2 is an exploded view of an embodiment of a low-profile adapter 200. In this
embodiment, the adapter 200 comprises a conduit holder 205, a first bulkhead surface 215, and
30 asecond bulkhead surface 220 that is substantially parallel to the first bulkhead surface 215.

In this embodiment, the conduit holder 205 has a convex top surface 210 to minimize the

profile of the conduit holder 205. The conduit holder 205 also includes a conduit 225 that
5



5may be inserted into or connected to the conduit 225 to establish a fluid
path between the aperture 230 and the reduced pressure source 125.
Dependi ng on the conposition of the conduit hol der 205, the conduit hol der
205 may optionally be encl osed between fl exi ble nmenbranes of a materi al

nore suitable for tissue contact, such as a nitrile film as illustrated by
the flexible nmenbranes 240 and 245. In such 10 an enbodi nent, the flexible
menbrane 245 is attached to the flexible nmenbrane 250. Al ternatively,

the flexi Qk@nc{gﬁlﬁ’@ﬁ?ﬂﬁe RASH bBYe %d@iﬁhélﬂ&(ioﬁmﬂviﬁ%ﬁl dpb@art BieoRiikane 240 may
be attached directly to the flexible nmenbrane 250. The f| exi bl e nenbrane

250 is pr &rkpemIsyriae gt s epee Haroa tiearcond bulkbasd swse Bifyi ng adhesi ve
surface 256 i sThoagesl: tdad: bes KLenirkl& mfggﬁ%n%?ﬁaﬂﬂa Qxfuddgor The drape

255 may include an optional bioconpatible I5adnhesive surface 257 on the

si de oppodnitdcding agundshches sennf gEper2BE, vuirhrizipg GXOMpHicPst Ehcouphdwi 1@ sur f ace
257 may C ISt | i ryli.c adhesive
o hydeogar s o o G A BB e T
intact ti gsutrgBlsed theecdubsl fresmerp savfdel185.adapt er in position when applied to

a tissue site. h a 255. 1 n es 1 bi atibl.e. ad ive surface
257, a protect P\?éenﬁ]ﬁggghfggmf’%s 5)68 %hg Ol%d(l)utg ﬁlgerbzlﬁ %’g%gr)rcﬁgfh%”bqog%ﬁ adh&si ve
surface 2bptidmllpbeselve Hetveeeatitdise vemandesfodia inlatetial reorh avidble fig tisshhe

protective liner 260 is renmoved to se the underl yj ive before
applicati8%“?589ﬁ5“99t§54ﬁ?1?@ﬂfgﬁﬁgéﬁgeﬁ?@QFBFEgﬁ@ﬁ%%QggﬁgggiSP dr ape
255, and aptmbsthhbnt, the exilde OE@Biaha/B15lit iQthed Gdthe ﬂﬂiﬂllilia &%m@rabagflﬂ). 265, The
drape 255 generally.i onstructed fr any flexip terjal having a
sufficiently hi‘\gﬂ“ "F@t '@F e’i}QBH}B Fanf 243 TRy ‘%’frP“Pféffdemg W%‘bleaﬂfﬁ} ude

ti ssue MaQAE ahy BattabheRidgadiyYo Gk BBLiBE medbrdnBasy. GHOEEH e REMBYRe F20liyur et hane
is an exanple of a suitable naterial for the drape 255. Because of the

f1 exi bi | i PiFFGHLLY mBolypeRinsieatsrishidy drpe 225 bavinerdherive didgse 2261 bondsd (i e 265

readi |y copfigleMenttPant D80 SO STIR R 965 kb PR MAdSintBPhonal bioconipaibike 3 is a
perspective view of the assenbled |ow profile adaptér 200. The conduit

hol dert5203dhsaize gutes Fiionkhe side gppesite the @dipeivoestace 1. Bisaioempetide i r st

bul khead gurtac girddor ANghyI0hAe op;ﬁﬁr%ui%a@ﬁ"boﬁtﬁnﬁi w&cﬁawmﬁi& g@{%gwe Lhe base

265 extends beyond the first bul khead surface 215 to form-a ge overl ay
zone 300 &wgrazgeénihe bipcempatibleradhesiyp bikficadd /sunfteaeplzd 5o mrdt dskue w@prenteur e 230.

the low-profile adapter in position when applied to a tissue site. If the drape 255 includes the
biocompatible adhesive surface 257, a protective liner 260 is applied to the biocompatible

20  adhesive surface 257 to preserve the adhesive and facilitate handling. The protective liner 260
is removed to expose the underlying adhesive before application to the tissue site 120. The
flexible membrane 250, the drape 255, and optionally, the protective liner 260 comprise a base
265. The drape 255 generally is constructed from any flexible material having a sufficiently
high moisture vapor transmission rate (MTVR) to preclude tissue maceration, typically greater

25 than 600 mg/m*/day. Polyurethane is an example of a suitable material for the drape 255.
Because of the flexibility of the flexible membrane 250 and the drape 253, the base 265
readily conforms to the contours of most tissue sites.

Figure 3 is a perspective view of the assembled low-profile adapter 200. The conduit

holder 205 has a height h, as measured between the apex of the first bulkhead surface 215 and

30  the base 2635. As Figure 3 illustrates, the base 265 extends beyond the first bulkhead surface
2135 1o form a bridge overlay zone 300 adjacent to the first bulkhead surface 215 and the
aperture 230.



Figure 4 is a perspective view of the assenbled | owprofile adapter 200
wth a porous pad 400 in position over the bridge overlay zone 300 (not
visible in Figure 4). The porous pad 400 generally includes a porous bridge
402 and a primary delivery region 404. Figure 4 also illustrates a section -

of the conduit. 130,. which IS connected on end to th rture 235 (not
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bondi ng nt,,.sych.. 5as an acryl,i.c adhesive .or hydroge The, seal 1sol ates
Che t 1 asBs b S lualR BBt RO P GiRb A e B g R BB g
a reduceghdp@ssdiie: @roddeiddspau@ssi te when reduced pressure is applied. The
convex top surface 210 provide tapered | ateral edges, which mnimze the

ri sk of | eaksFigeievie s perrpeativapéevsobtharer prefile pdanie 208 rithean altsgaadiveadj acent
Loothe HRSsEmahlta oS AARCA KR IBY iRl SO Sud FH hiY6PLRhbrlBa BFBRE ©F

200 and € porous pa
30 or more discrete components, such as a porous bridge 502 and a primary delivery component

504. Such an alternative embodiment may be advantageous for packaging a universal bridge
component with the low-profile adapter 200, while permitting additional compenents to be fit

to a particular tissue site as needed.



10in position if the drape 255 does not include the optional bioconapatible
adhesi ve surface 257. Like the drape 255, the drape 600 generally is
constructed fromany flexible material having a sufficiently high noisture
.vapor transm ssion rate (MIVR) to preclude tissue naceration, typically

o esent) e R PaRbs iRk St e SR oo e rRECEIo,  poraur it 28 by a
presenf) is r ed t BS | v _ ¥3 and
the | ow pragé b0 THEMaEE 6(&9&3&5& meﬁ%@ipﬁmﬁ@a&a%_te&h@@ ahd'heot 8522460, A4 zone

300 is over intact tissue and imediately adjacent to a tissue site 120.. A
por ous pHgludsyamhadhesiye op ke pukice 60 thekis ppglicdi to ndigsusaontiat regtonadiagemido &r om

cover 1 ne A EEREHE iy 65 B S BB e (St ot TR RN Sl

first5 buhkiieagylusdhag ee arn@de%&. The Q! ROMtes $he HiShe AlcAGRf tIRVRITodBdihB e :
| ow-profile adapter 200 and the porous pad 400, and the edges of the drape

600 are PRALEEENLYY; as8ists immgintainingaredused preaniue algthe Hesuesite phen radacesddapt er

200 and ' -1 4 e ' ti.gsue Si 120, The.conduit 130
st hon RESULOaRbILL SENSORNE BBRRLAS A SRt Mg e BT e 235 1
t he secomihimizethesick sflchlacit2ed, tha dechpe 600 hel Ok liesucRBbiabrebiog adpbémed then

cani ster 140 O @bﬁewéeduced pressure source 125. Reduced pressure ?@éﬁt hen.

be del i vEIEESED e}y BgE alspecuro tedpwvpaefHe edepterciifand thezpprowspad BAdui t
enbod men SRt e dedndincihe Bkl ot ilishle ARV RifBLSSy
ESPkﬁgggﬁksﬁf ckapas;iﬁ;; m;n%mj;@?(}c%ﬁgraggFékﬁglsﬁmsla?fﬁg?eahgglgﬂ %Ea?ﬁ{egiml&Vﬁ@é Tt :
oubst ant PSR Py VEna ARSI RIS kP B PSS HIA

hol der 7@?02??%%@?&%%{}%%@%a§0ndui ts 725 and 730 that extend through

t he | engt e condui r’705, having two apertures 735 and 740 on
the first bullingsthticns thapeot#&ibe land260N ppent) us esokdd taagpoibheardhdshe second

o1 S5 b 257 f Bl id e o ot sdnErofi0 1€ Bos det o6 W e idefy mn <
fluld di sieriabutosno 8 ovGARidELOMd il ALY S8R5 8 WiicARRN DO Rfous

Alternatively, a nulti-lumen conduit may be substituted for any pair of
condui t sPadeséghras perqus pad AiP@his positionastsodhatitwetends frormilt dirgbbbidenbsrfos  a -

| ow prof | : his.enbodirent . the.lowprofile.adapter 800
comort ser SBREIGhe PP pridle itk EBRE SR Rovar e s 8 £00, iR RRERY | oy
bul kheadewuersfthe spethbe 2301@ the HR€ biltthéd KHBeD 15U TR Raded80 s HeWplack@iater S
substantially parallel to the first bul khead surface 815. The conduit

hol &t ats lasv-peptile adapie 204 apd thencroysid 48A.gwd)the eriges ok thesapeGOP srrgpressed

| ength o A oteTeTcIITRA 1avi a t firls

bul Khoad e SEar fitbe A g 010 RISl BR80 Wi BeifibeQllsid Sl hthe

surface tintbsusisonn}). ThecarnituBo isukdesnn8Bbd be ot bRiloate tendaitdas endagh t hat

'S the aperture 235 in the second bulkhead surface 220, and on the other end to the collection _
canister 14C or the reduced pressure source 125. Reduced pressure may then be delivered to

25 the tissue site 120 through the conduit 130, the conduit 225, and the pad.400~

Figure 7 is a perspective view of an alternate embodiment of a low-profile adapter 700.
In this embodiment, the adapter 700 comprises a conduit holder 705 having a convex top
surface 710, a first bulkhead surface 715, and a second bulkhead surface 720 that is
substantially parallel to the first bulkhead surface 715. The conduit holder 705 also includes - |
30 two conduits 725 and 730 that extend through the length of the conduit holder 705, having two
apertures 735 and 740 on the first bulkhead surface 715, and two apertures 745 and 750 on the
second bulkhead surface 720. Multiple conduits, such as those depicted in Figure 7, may be

advantageous for applications such as pressure monitoring and fluid distribution in

8



10nol ded to conformto the contours of a particular tissue site, such as on
a finger or other linb. The base 835 in such an enbodi nent may be
constructed fromany nmaterial that may be extruded or injected into a nold,
such as room tenperature vul canizing (RTV) silicone, or from any '

bi ' . \ t ' il i pul ated at,. t t . A
e bl TR0 Al Bhsye B3 LA S SO LSRR B
may 15genessttoied Beaoomst sfuphaaiias foll ows, referring to the enbodi ment

descri bed aboye as_the low profile adapter 200 having the flexible S
-menbranes 240FigHE digs Fa view abanosher sliernate embodimeat of 4 loxi-ploilasaniea®él 240"

Pl exi bf o ranr ek RAERIG sl 490 oSBAES PRl K er BB %o our

or shiapecorfex tdperfaces 1, affirbtebutichepd Qirfa2081 5 tahe afsesomd HikHead hafsubsdtantial |y
flat, but, the formmy have a convex 20surface to formalternate

enbodi medftTY dhe issubstagially paglist to the Giph prlkheagdsgriagmit 5 ohwondyibsolier §08en
osition : | 2 ?ﬁ]ﬁp T i 3 it

Eol der 2%%0 iﬁg{t{aﬁi%t:%%uﬁtt}géﬂdﬁgﬁ%}o anéoi ar Sﬁlﬁgu%m@gééﬁgﬁﬁﬁéﬁgdu?tgﬁ }ﬁfe ggg%l’he

first buhkhegpah sertieectS2ibha fidst bhBhsstmndcdiil kivdan spartirdrotZROway auihd each

d of th it 22 that t t 30 1s, substantially flush with
The 11 rsteep RHCAsISORreonPmahaTehomashe@resisis atiedia  frneliap i s
251D WoldedUbBoriteonAnBULKBEAG A YkRERy ffle shdlRuiPLEH AlinaRelbicPRmBhaped

to formthe convex top surface 210. The flexible menbrane
st r et che@haibase$35 ithaich enduibod2as:t sy be hendmcted Grodi agy mateoal thil manbk t he

edges of _the fl exible .menbrane 240 are secured to, the.ed of..the flexible
mentbr ane P45 8 RiFiy P el sichns fonm Botie iratine QIAUcong ot her .
sui t abl efrg@aing bictB/ipaiRAB enaA&inl Ut BY BRANSHaltyuISted b ohd tchPefahné. a border of
desired width 30extends laterally and in front of the conduit hol der 205.

For small tis&dewsuelle adpptetmmbslying the prizmaptependofatires depatibed gbove mn

Al'l oy ng_t.] f.ar hat erl sur ndj t conduit 225 to cure,, if :
ool ety tiicoh ol SRl HCEHOR 0O JlRaRRAHEchER b G iRah, Log
of the dpmfik: #fapter IPEh4digxibe fRxMbeabenedM0 mdil4adediinkieiie. tFet, eéenduit

hol der 225 10 cover 325 exgosed adhesi ve on the adhesive surface 256.
Fi nal | y, TpHBlemeabiangs 24V apd S pis cappite atpsiestiiecqahdsperand siencad sy - j f

desi red. flexible membrane 245 is anchored or placed onto a form of desired contour or shape. For the
low-profile -adﬁpter 200, the form should be substantially flat, but the form may have a convex
20 surface to form alfernate embodiments such as the low-profile adapter 800. The conduit 225 is
then positioned across the flexible membrane 245. The material of the conduit holder 205 is
then extruded onto and around the conduit 225, forming the first bulkhead surface 215 and the
second bulkhead surface 220 around each end of the conduit 225 so that the aperture 230 is

substantially flush with the first bulkhead surface 215 and the aperture 235 is substantially

| ]
L

flush with the second bulkhead sutface 220. The material should be shaped to form the
convex top surface 210. The flexible membranc 240 is then stretched across the conduit 225
and the surrounding material, and the edges of the flexible membrane 249 are secured to the
edges of the {lexible membrane 245 using any adhesive, bonding agent, thread, staples, or
other suitable means. The drape 255 is prepared by sizing it so that a border of desired width
30 extends laterally and in front of the conduit holder 205. For small tissue sites, the border
width may be on the order of 1 cm. Allowing time for the material surrounding the conduit
225 1o cure, if necessary, the flexible membrane 245 is placed on the adhesive surface 256 of

the drape 255. The flexible membrane 250 is placed around the conduit holder 225 to cover

9



One skilled in the art will see that the present invention can be applied
in many areas where there is a need to provide tissue treatnent. For
exanpl e, the shape of the lowprofile 5 adapter may be changed to
accommobdat e anatom cal features, as well as flat, convex or saddl e- shaped

skin cont ha e a S ous bri dge may
e al ¢ or 8 PRrostd SRS pa WiEadhERee s e Jof o onih dn trpler el e s pdlied %5

Addi ti ongi\d adhedié &uirflce 25PWF ¢srkdl] € adapters may be used |n series using
smal | conduits and i nterconnect i ng ports, which may be advantageous for

har dwar e penefQngtskbled i thetast will mﬂmﬁamresemmn of heyaprdied in olany eteesl d be

appar ent I {...an inve el hawl n ni f| a0t _ad nt ages
hae boen “EREEs A BheE rh b0 RruR Bl eRC i Sl e R o G- AP o e

it is5noadgeerlthay bechaapel foSacbolamopite Bﬁaﬁoﬁx&a}/ﬁﬁﬂu@d&§ascxhameﬁataéaﬂ;vex, or

nodi fications w thout departing fromthe spirit thereof.” CLAIMS W claim"’

1. A redsedie-phaped sia contersnd dtevdses thormarpiind dimg aeplonspt s prapwsebridgs dumtbe
hol der hayj legtosa&gtgﬁ{btdh%wa}ﬁo&?&%sla%h Pﬁ%?%{ﬁ%ﬂ%o i Oﬁ%ﬂ%bpgcgﬁglggig{ felg&zt > a

bott om sur ace a convex top surfa om sur

subst ant ipedilly adapidre miay iba usdtbipacties Wiy sheallecopdnitaald mtegioﬁmecald'g pors twitich a
tissue site; a condui t gg ing a first portion_received by e second

bul khead m&ybead 8315?&?085 qqagﬁ“%‘%ﬁﬁloﬁ@“lll%é!"te&ﬁmﬁél Pplethr ough t he
condyjt hol deg ﬂm@ @% Hbsh b

per pendi cul ar to t secongg’gﬁq& %%Smgel'i}‘rﬂ IZtces gmg’:l)age having a

si de conpdeainbages hastﬂmen bﬂi\vﬁdbaﬂh SWhileathe uo.fenn:bmrscsbnﬁn itt otip dew ofithorbasit is

ext endin first | khead surface to ma bri verla zone-
i acent Hevg iiited ot b e oriadens dinnd ne ?ﬁé\??ﬁ&’“ﬁg Yot ver y
region copfdpitiftRdedfo contact the tissue site and a 15 porous br| dge region -
havi ng a side surface configured to contact the first bul khead surface in

fluid communication with the conduit and a botton1surface connected to the
brldge overlay zone of t he base;
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a drape sized to create a seal ed space around and cover the first portion
of the conduit, the conduit hol der, and the porous pad, wherein the conduit
is substantially parallel to the 20tissue contact region; and 25 30 a
reduced pressure source fluidly connected to the conduit to deliver reduced
pressure through the conduit and the porous bridge region to the primary
delivery region of the porous pad. 2. The systemof claim1, wherein
the conduit holder is formed fromroomtenperature- 5vul cani zing silicone.
3. The systemof claim1, wherein €halIbesse is adhesively connected to the
bottom surface of the conduit holder. 4. The systemof claim1, further
conpri Fﬁ@“& second conduit positioned adjacent the first conduit such that
an end of the second conduit is substantially flush with the first bul khead
105urﬂacérahweépﬁﬁﬁgﬁQQMHwal%@%ﬁsﬁﬁﬂpnﬂﬂg second conduit is substantially

pegpendi cul 3 Hottithit Ec?qc{,fét it j)c}%ﬁﬁlﬁggq a%'mP%\ uy‘r( haﬁ%?'e} ?1‘#& aﬁ&?escond pulkRead *&fflaéééSt em

of cIa|n11 exi bl e

menbrane for mangbhesubatd, ary s bhagaop ﬁlrﬁfﬁEQﬁdbédt(ﬁ?{BM@emﬁmﬂiécame form ng the
top surface; and 15a mol dabl e nateri al di sposed bhetween the first and
second fl exi blsebsrerists serfofp inphags &0 a tissue contact region adjacent to a tissue site;

a conduit having a first portion received by the second bulkhead surface and a second

portion extending longitudinally through the conduit holder to the first bulkhead
10 surface and substantially perpendicular to the first and second bulkhead surfaces;

a base having a side connected to the bottom surface of the conduit holder, the base
extending beyond the first bulkhead surface to form a bridge overlay zone adjacent
the first bulkhead surface;

a porous pad having a primary delivery region configured to contact the tissue site and a

15 porous bridge region having a side surface configured to contact the first bulkhead
surface in fluid communication with the conduit and a bottom surface connected to
the bridge overlay zone of the base;

a drape sized to create a sealed space around and cover the first portion of the conduit, the
conduit holder, and the porous pad, wherein the conduit is substantially parallel to the

20 tissue contact region; and

25

30
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the conduit between the first and second fl exi bl e nenbranes. 6. The
systemof claim5, wherein the first and second nenbranes are nitrile film
7. The systemof claim 1, further conprising a porous extension region
oriented adjacent to the primary delivery region so that the porous
extension region extends into the tissue site. 20 8. The systemof claim
1, wherein the side surface of the porous bridge region has substantially

t he same craasducedgidsonalsombafieidiscdnnectéd tosthe boddaiteadekbver tadueed Pressiie system
of claim1, wherein the porous pad has a thickness and the conduit hol der
has a hei ght ttHEush the conduit and ths ppipus fridge regipg to tsrranary dalivry Eqeignefihe
wherein the pqﬁg&%éﬁﬁq has a top surface facing the drape which is
substantially ‘copldanar with the convex top surface of the conduct hol der.
11. T St f iml, wh in th I rf of th [ bri dge
regi ot 1 B aep PR e KA e e ST R fnlophnbBRHS, 07 D9F
of scl ai mylcanh@iedilicdnee primary delivery region and the porous bridge
region as 10separate conponents, each having a contact surface in fluid

conmury, CakreQystdhol I AN, HHRRLS the HAtAIS hd RdlveBCOnndded tRhS ¥St AR @factloRi M 12,
wherein the porous bridge region and the primary delivery region each have

a top surthaeenduiidiollgrt he drape that are substantially coplanar. 14.
The system of claim 12, wherein the porous bridge region has a top surface
f aci ng. t Hehedwysipm o Sieminclh furghes adrspranng abkdopnd opidangrosionsd adyaenothe éixstt op

surface of e conduit hol der. .. The system qf iml, erein
con&ttllt such that an en(? 09 She second con(}u51t is su stan%altly H‘u& wfti] ?henﬁrst bu ea&
10 surface and a longitudinal axis of the second conduit is substantially perpendicular to the

first and second bulkhead surfaces.

5. The system of claim 1, wherein the conduit holder further comprises:
a first flexible membrane forming the bottom surface;
a second flexible membrane forming the top surface; and
15 a moldable material disposed between the first and second flexible membranes to encase

the conduit between the first and second flexible membranes.
6. The system of claim 5, wherein the first and second membranes are nitrile film.

7. The system of claim 1, further comprising a porous extension region oriented adjacent to the
primary delivery region so that the porous extension region extends into the tissue site.

20
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the primary delivery region of the porous pad is a first manifold
positioned in contact with the tissue site for distributing reduced
pressure to the tissue site; and the porous bridge region of the porous pad
is a second manifold positioned in fluid 20comunication with the first

mani fold for distributing reduced pressure to the tissue site.

8. The system of claim I, wherein the side surface of the porous bridge region has

substantially the same cross-sectional shape as the first bulkhead surface.

9. The system of claim 1, wherein the porous pad has a thickness and the conduit holder has a

height that are substantially equal.

5  10. The system of claim 1, wherein the porous pad has a top surface facing the drape which is

substantially coplanar with the convex top surface of the conduct holder.

11. The system of claim 1, wherein the side surface of the porous bridge region is substantially

perpendicular to the tissue site.

12. The system of claim 1, wherein the primary delivery region and the porous bnidge region as
10 separate components, each having a contact surface in fluid communication with each others

contact surface.

13. The system of claim 12, wherein the porous bridge region and the primary delivery region

each have a top surface facing the drape that are substantially coplanar.

14. The system of claim 12, wherein the porous bridge region has a top surface facing the drape

15 which is substantially coplanar with the convex top surface of the conduit holder.

15. The system of claim I, wherein:
the primary delivery region of the porous pad is a first manifold positioned in contact with
the tissue site for distributing reduced pressure to the tissue site; and
the porous bridge region of the porous pad is a second manifold positioned in fluid
20 communication with the first manifold for distributing reduced pressure to the tissue

site.
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