10

15

20

25

30

Systems and Methods for Improved Connection to Wound Dressings in
Conjunction with Reduced Pressure Wound Treatment Systems Technical
Field 5The present invention relates to generally to systems and methods for
providing reduced pressure treatment to tissue, particularly open wounds.
The present invention relates more spdcifically to systems and methods for
improving the connection between a tissue dressing and reduced pressure
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and apparatus for drh ining wounds by applying continuous an or pe

bieer ey Prexsqhdamagedeehrakee wprassiheiorpssied %@J'&r)étﬁmélent
odtRiBhthereafter cleanup and rebuilding operations may begin. Unfortunately,

this process is hampered when a wound is large or has become infected. In such
wounds, a zone of stasis (i.e. an area in which localized swelling of tissue restricts
the flow of blood to the tissues) forms near the surface of the wound.

Without sufficient blood flow, the epithelial and subcutaneous tissues
surrounding the wound not only receive diminished oxygen and nutrients, but are
also less able to successfully fight bacterial infection and, thus, less able to naturally
close the wound. Additionally, some wounds harden and inflame to such a degree
that closure by stapling or suturing is not feasible. Examples of wounds not readily
treatable with staples or suturing include large, deep, open wounds; decubitus
ulcers; ulcers resulting from chronic osteomyelitis; and partial thickness burns that
subsequently develop into full thickness burns.

As a result of the shortcomings of mechanical wound closure devices,
methods and apparatus for draining wounds by applying continuous and/or periodic
reduced pressures have been developed. When applied over a sufficient area of the
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-2- wound, such reduced pressures have been found to promote the
migration of epithelial and subcutaneous tissues toward the wound. In
practice, the application to a wound of reduced pressure typically involves the
mechanical-like contraction of the wound with simultaneous removal of
excess fluid. In this manner, RPWT augments 5the body's natural
inflammatory process while alleviating many of the known intrinsic side
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One important component of a RPWT system is the device or structure that
connects the reduced pressure source (a vacuum pump, typically) to the
components (a granular foam layer, typically) enclosed within the pad or wound
dressing. This reduced pressure port structure must adhere to the wound dressing
and be in fluid communication with the foam layer of the dressing. The port is
preferably of low profile, in the nature of an attachment pad, in order to provide both
comfort and safety to the patient. Various efforts have been made in the past to
provide suitable adapter configurations to effectively connect the reduced pressure
source (through tubing, typically) to a tissue site.

Commensurate with the application of continuous and/or periodic reduced
pressures to a wound is a coordinated monitoring of the pressure present at the
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-3- tissue site as a result of the application of the RPWT system. It has
become important, therefore, to provide systems that are capable of
monitoring and responding to changes in the level of reduced pressure
applied at the tissue site. Various regimens of RPWT that involve cycling the
reduced pressure applied to the 5 woudrd have been found to be beneficial
under certain circumstances. Other situations benefit from a constant but
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valuable to accurately monitor the level of reduced pressure applied at the
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td??ej‘é%?%%%wmens may reduce the port size, and therefore the chance of
uid or other matter entering the port, but the same smaller cross-section
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sémétieNmeasurement conduit to the wound site connected to monitoring
instrumentation. These efforts have typically provided a separate lumen within the
RPWT tubing or have utilized a separate section of tubing altogether. The
assumption being made with such systems, however, is that the ancillary
measurement lumen or measurement tube is open and clear down to its port at the
wound dressing. This is not always a valid assumption as, despite the fact that the
measurement lumen is not forcibly drawing fluids in as is being done in the primary
flow lumen of the RPWT system, it still collects fluids and other materials that inhibit
or altogether block its function. The typically smaller cross-section of such
measurement lumens may reduce the port size, and therefore the chance of fluid or
other matter entering the port, but the same smaller cross-section results in even

minor blockages becoming significant.
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Exemplary embodiments of the present invention provide improvements to
the structure and use of the connector elements between the wound dressing
and the reduced pressure source in a reduced pressure wound treatment
(RPWT) system. 5More specifically certain exemplary embodiments provide:
(A) A low profile reduced pressure adapter that improves the reliability of
operation and prevents or reduces instances of unintentional fluid ingress into

DRERSUFEERLLINERS; (B) An improved reduced pressure delivery tube
comprising an oval tubing 10structure with a larger inner lumen and smaller
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defining an entry surface. The primary conduit connects the entry surface to a

primary lumen of a multi-lumen reduced pressure delivery tube, and ancillary
conduits connect the entry surface to ancillary lumens of the multi-lumen reduced
pressure delivery tube. Channels positioned on the entry surface preferentially route
liquids and other fluids into the primary conduit in order to prevent the clogging of the
ancillary conduits, which are generally utilized to measure pressure within the wound
dressing.

The improved reduced pressure delivery tube incorporates a larger primary
inner lumen to effect the conduction of reduced pressure to the tissue and fluids
away from the tissue. Smaller outer ancillary lumens are provided to support the
hereinafter described dynamic pressure functionality that insures the continuity of



10

15

20

25

30

5pressure sensors to a porous pad or other distribution manifold. The
improved method of measuring pressure addresses certain problems with
existing pressure control in RPWT systems that result from excessive fluid
incursion into the measurement lumens of the system. Each of the ancillary
lumens are monitored for their responsiveness to changes in the reduced
pressure source (and 10 thus in the wound dressing itself). A slow response
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perimeter base in a manner that aIIows the reduced pressure adapter and attached
tubing to rotate with respect to the wound dressing thereby reducing strain on the
dressing and the reduced pressure adapter.

Finally, in a yet further embodiments, the improved reduced pressure adapter
incorporates an internal surface, preferably formed on the interior perimeter wall of
the conduit housing of the adapter, to provide indications of the presence of bacteria
within the adapter enclosure and therefore the fluids transported through the
adapter. This indicator surface retains a layer of material sensitive to the volatile
organic compounds (VOC) associated with various targeted microorganisms. The
VOC sensitive surface develops a specific color pattern depending on the type of
VOC and therefore the type of microorganism present. The color pattern may be

visually discerned through the clear material of the reduced pressure adapter
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5foregoing discussions and the following drawings and exemplary detailed
description. Brief Description of Drawings Although the scope of the present
invention is much broader than any 10particular embodiment, a detailed
description of the preferred embodiment follows, together with illustrative
figures, wherein like reference numerafs refer to like components, and
wherein: FIG. 1 is a partially schematic, perspective view of the general

CORARRRBICOE RNBLAMPARGELHPHB RN BY fﬁ?ﬁﬁ%‘ﬁ%’%l@ Hral8 Using

(RPWT) system “15incorporating the improved elements of an exemplary

ORGPl YABRD R tREREEITIAENBERAS R B WGRSa perspective view of the
UndeEbiﬁhélﬁpﬁﬁiﬁﬁ@fbﬂfe’ﬂﬂdfé@,f@bﬁﬂ:t@@#@é’dpmwé@ aﬂﬁt@@r@gmﬁrﬂkrm@n
embodiment of the present invention; FIG, 3 is an view.of the topsi
BB P e L B A e o G er il 5. e Ol
fadgsting déscissiofiskanthipededowedudew messoccexdaptanofiftaed; FIG. 5 is
d@QcﬂBﬁoYi.eW of the improved reduced pressure adapter of FIG. 2; FIG. 6 is a

second side view of the improved reduced pressure adapter of FIG. 2; 25FIG.
7 is a plan view of the underside (open side) of the improved reduced

BRI ekEriptianter Dfdwfage, the underside configured according to a first
exemplary empodiment of the present inveption:; FIG. 8 is a plan view
ot A B S h PO I e R ISR LA A of

pErmBuRa;rtb_m bmmiersideajtbelﬁrjje@bac@pﬁdmgftmarpmeh@wwempmdiynent follows,

to%%%ﬁ’%\ﬁfﬁ‘mﬂéﬁéﬁbs %SF&?W%?&HQ% reference numerals refer to like

components, and wherein:

FIG. 1 is a partially schematic, perspective view of the general arrangement of
the components of a reduced pressure wound treatment (RPWT) system
incorporating the improved elements of an exemplary embodiment of the present
invention;

FIG. 2 is a perspective view of the underside (open side) of an improved
reduced pressure adapter according to an embodiment of the present invention;

FIG. 3 is a plan view of the topside (closed side) of the improved reduced
pressure adapter of FIG. 2;

FIG. 4 is a first side view of the improved reduced pressure adapter of FIG. 2;

FIG. 5 is an end view of the improved reduced pressure adapter of FIG. 2;

FIG. 6 is a second side view of the improved reduced pressure adapter of
FIG. 2;

FIG. 7 is a plan view of the underside (open side) of the improved reduced
pressure adapter of FIG. 2, the underside configured according to a first exemplary
embodiment of the present invention;

FIG. 8 is a plan view of the underside (open side) of the improved reduced
pressure adapter of FIG. 2, the underside configured according to another exemplary
embodiment of the present invention;

FIG. 9 is a detailed view of a recessed region of the reduced pressure adapter
of FIGS. 7 and 8;
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FIG. 9 is a detailed view of a recessed region of the reduced pressure
adapter of FIGS. 7 and 8; -7- FIG. 10 is a perspective view of an open
end of an improved reduced pressure delivery tube according to an
exemplary embodiment of the present invention; FIG.1llisa
longitudinal cross-sectional view of the/improved reduced 5Spressure delivery
tube of FIG. 10; FIG. 12 is a schematic block diagram illustrating the
arrangRNe e aRhRIaFHERAINRY Biradped BIRFSHER HYRIeTRaGEalkag to an

exemplary embodiment of the present invention; FIG. 13 is an exploded
PERSSYEIRA GIéHBE AFFRIH &R ?@cﬁ%@@ﬂﬁ%’s@%@%‘éﬂ‘&ﬁ@%@é@%&mg to

irve@emplary embodiment of the present invention, the reduced pressure
adapter.incorpor t|n e nts that provi € rotat naI function 14 is
a croﬁs%eﬁmn% @v ge MR Saﬁcseg pre SUre ?er of %\f@aﬁ&ffg 15is

peebsitterdglvespdatieel/ fdw.ofGy reduced pressure adapter having panels
sensifiyg tpthe PLERERLR ObIBIR' 8@@%%17&%9&&9@@&9%8%%%%’

15embodiment of the present invention; and IG. 16 is a side view of the
fiaetipnadityesa s PEPSTULRS Y 18T %ﬂ%ﬁ'ﬂ%%%%@@ftﬁ@ﬁ%ﬂ@w
ofripRSHRERIM: Mivisanshicent side walls of the reduced pressure adapter. 20

Best Carrying Out the | tion In the foll iled d t

of thd DS LB G FERETRROARY Rt TS T rgoure
adapigingscibrairfoim an e hpleyf ceni dhinvemicof ith s moeas biyinvantafhilltstration
ré&lﬁ%ﬂ%%&éﬁ?@gﬁmf’m%?B&?dﬁn‘@{@@%@%'mﬁ %r@l@‘)’o&ﬂu%ﬁ?ﬂ%‘?&ronanty,

hese embodiments are describedin sufficient detail to enable 25those

skllleﬁ Ifa-thé isrd @ prasiRcdienal Meunabinedrd YeRARTGE SIS RABRIEOBAEI G- 13;

FIG. 15 is a bottom perspective view of a reduced pressure adapter having
panels sensitive to the presence of microorganisms according to an exemplary
embodiment of the present invention; and

FIG. 16 is a side view of the reduced pressure adapter of FIG. 15 in which the
panels are visible through transparent or translucent side walls of the reduced
pressure adapter.

Best Mode for Carrying Out the Invention

In the following detailed description of the preferred embodiments, reference
is made to the accompanying drawings that form a part hereof, and in which is
shown by way of illustration specific preferred embodiments in which the invention
may be practiced. These embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention, and it is understood that other
embodiments may be utilized and that logical structural, mechanical, electrical, and
chemical changes may be made without departing from the spirit or scope of the
invention. To avoid detail not necessary to enable those skilled in the art to practice
the invention, the description may omit certain information known to those skilled in
the art. The following detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present invention is defined only by the appended
claims.
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embodiments may be utilized and that logical structural, mechanical,
electrical, and chemical changes may be made without departing from the
spirit or scope of the invention. To avoid detail not necessary to enable those
skilled in the art to practice the invention, the description may omit certain
information known to those skilled in 38the art. The following detailed
description is, therefore, not to be taken in a limiting sense, and the scope of

the pﬁé@u’ﬁéﬂ‘&r@%@ﬂr@ﬁ@éﬂ%p only by the appended claims. -8- Reduced
Pressure Adapter %é)vements in an RPWT sP/stem are disclosed that
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pressure adapters results from liquid ingress into the sensing lumen, which
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trﬂe@@ayd@@@tribtdesméfwewaéu@lsahymwmqnlmgieww&&ré ebHimgrahien
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exemplary embodiments of the present invention, 15therefore, is to prevent
eyceciinmantlitdsaa sanerlbrrgadeeriasiisdr SRS LAREN r?@%‘é'@éﬁ@ﬁ@ and

fdHmenaneaneeatrebitke dprseyee Wﬁmﬁwméméh@ fsrrRiced
lumens tg.be se ﬁag?own to th dlstrl n|f of the wound
h

PHra¥siRg $0 T ABLESHIR Yf&%‘ RPN B
theraking latogpreeetd the wound liquids and other non- gaseous fluids from entering

the sensing lumen.

One concept of the improved reduced pressure adapter is for the lumens to
be separate down to the distribution manifold of the wound dressing so that the
distribution manifold becomes the barrier between the sensing lumens and the
reduced pressure path. The underside of the reduced pressure adapter is provided
with channel features that attract small droplets splashed inside the reduced
pressure adapter during periods of high flow or after a large slug of liquid has been
pulled into the tubing. This preferencing of the liquid and solid matter into the larger
primary lumen, and away from the smaller ancillary measurement lumens, helps
prevent the lumens from becoming blocked. The concept further includes providing
offset outer measurement lumen ports in the pad, which are designed such that in
most orientations one of the two should be above the flow level in the distribution
manifold of the dressing. The reduced pressure adapter is further intended to
operate in conjunction with the dynamic pressure control methodologies described in
more detail below. The reduced pressure adapter may also include an adhesive
drape or cover that secures the reduced pressure adapter within the wound. The
profile of the reduced pressure adapter is low for increased patient comfort, and the
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20 reduced pressure path. The underside of the reduced pressure adapter is
provided with channel features that attract small droplets splashed inside the
reduced pressure adapter during periods of high flow or after a large slug of
liquid has been pulled into the tubing. This preferencing of the liquid and solid
matter into the larger primary lumen, aPd away from the smaller ancillary
measurement lumens, helps 25prevent the lumens from becoming blocked.

re L%]QBF\?@JM%H{%‘F'@S@@@W@B%GN&%%&%U&%@%‘AE?H@&EHHE&M orts

in the pad, which are designed such that in most orientations one of the two

R FRYISLERY ABRISWRINiIENEESEIEMGtion manifold of the dressing.
The redusedde esmieeitapte FUrtherd niensiaddesenptiate dntherjvimpideents

. with, the dynamic pressure control methodologi crihed in 30 more detail
e e e P B A e S iAo
impmemgt%eemsesfthe %dmpmbummﬂwmﬂm@mimom%e three
pgﬁﬁg\’tggﬁﬁgﬁrﬁ%ﬂ}%ﬂ#%‘ﬁlgﬁ%ﬂ?%ﬂn@dﬁw\RRMH&‘E%EEH] qeent somfort,

- reduced pressuré adapter is preferably elbow-shaped such that
PRESEEMABLYALY tubmdds F0dtaneieind aralpinaiRthanssist yipentation 16.

Re}‘edrwaﬁmd fddmeR ddm@'(;s@ e @%r&lf?b@ﬂ@ﬁ?@'dﬂt@sg@mb%ﬂi@ﬁ 'Siﬂﬁrﬁﬂmmlgﬂ%ﬁ
INciuded In a reauce ressure wqQun reatmen sysiem
A P L S R R O U o ST 18 b e SEeH ot the
distebetiomvenifoll Ttrettssee gitamddessimpdBaise of FYPWITIdy steroled
dngisteaunddiassiag 22, fednser BEeSSHESIRIA IS 4 AN AR

fluid containment and instrumentation 16. Wound dressing 12 Is

agepEdiiyesio sttt mosiinaderéng eruger BeaspRasapied & the
waigiitaefears At asexetondrRBR A sesstrRsch /P dstiibadivressure

anifo%% at a tissue site. Dressing 12 also may include improved reduced

AR, ‘adapter 22, as shown positioned on distribution manifold 24 and

adheRebtee [ dss are adliesry éybesitdisedronltiHemeducbd, maspused dhpter or
i ArRPSs3niah ey e ' i

e b g e A L

Cﬁﬁ!ﬁiﬁﬂlQﬁié’ﬁ@ﬂﬁé?é@ﬂﬁﬁﬁf@é&%ﬁcﬁﬁ’@@ﬁhﬁﬁ@@gmﬁ@t%@ﬁ&%@@Wh%, as an

pasteRddesh siiurbygaMevidse @_@Qié%kl@é'é m@%@&@%@%’b@mﬁs known in
B R SO ol o M e,
tudtingr ahxtbidgiemtlaadaiey &EWET syttemdiamerredidSectirosottaditional
tubing in the form of instrumentation tubing 36a and 36b likewise extend from
container connector 34 to instrumentation components 20. In certain embodiments
of the present invention, instrumentation components 20 comprise a reduced
pressure source 38 and pressure monitoring instrument components 40a and 40b.
Described in more detail below, each of these three instrument components 20 is
individually associated with one of three isolated conduits (tubes or lumens) that
extend from reduced pressure adapter 22 into remote fluid containment and
instrumentation 16.

Reference is now made to FIGS. 2 — 9 for a more detailed description of the
reduced pressure adapter 22. FIG. 2 provides a perspective view of the underside of

reduced pressure adapter 22 showing the various structural elements within the
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20tubing at this point and are retained within container 18. Sections of
additional tubing in the form of instrumentation tubing 36a and 36b likewise
extend from container connector 34 to instrumentation components 20. In
certain embodiments of the present invention, instrumentation components
20 comprise a reduced pressure sourd€-38 and pressure monitoring
instrument components 40a and 40b. 25Described in more detail below, each

oBEHISS BIEE P HBENCAMBRISES R Sdliyiuaty asrReAIRd Bthiifn

of three isolated conduits (tubes or lumens) that extend from reduced

Mt abaiiornimbihesieiLftiessiteinment and instrumentation 16.
Referge@@dédwmd?&ﬁ@Szigerﬁaef@nﬁd@@r@deéaéleds;&sorimm ehayde
reduc adapter S a perspectiv
e AR R e SR B AR At
5@Ie6m1d51tmaualltlge621|®GIoqimmngrmﬁaeﬁuoedqﬁreedwe)adabmﬂlamaomielts.
Tﬁ@%%@é’é@ MG&E%%@W%@? Wﬁ@ﬁ(?édg%% iiBAESRRYAIR! dgr A

dressing Reduced pressure adapter 22 generally comprises a base 50,
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he b 50| cIude ich i

IIar conduits, perture hich is
o Aa R IS e 6L A R Al BT AR R Qe 478 T
cgmmﬁcailentwﬂmmem@cﬁtbw ‘ﬂw(ﬁfk)caneadvawm fadmehhbetisbarnsitelements
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of channel elements positioned near and in fluid 10 communication with

PHPSFO A MRiAE SRR HORRGHSIS Bieasifde @1 OPRMIS dIFEEBY ERId
m@g\},@h@,ﬁﬁngwwgédun for drainage. The routing of I|qU|ds into the prlmary

cond alntaln ary conduits of t en for ure
TN L e o e haning T 025 L EoHaTH REsay aaaer 22
ingdddesd presssed m@sprbdi@deﬁﬁlngladwayeue‘ssecﬁﬁeng Mrdefmmdtmt
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primary Eort 60, which is cent ocat an apex of the recessed region

aBAPPRE W@iIlﬁﬁﬁéﬁﬁﬂ:l[ﬁ@%r@ﬁméﬁ@%ﬁfﬂﬂﬂ@@’rﬁﬂﬁ%%&i@@@ﬁe&?&ﬂmﬁ'Eié\fts

sfR_EES Eh@ll?d“r‘}'B@PYSFBH%@SJOW@QQQIWWpGWH'ﬁ@HM&Mﬁ%}
es of aperture 536% econd end of the primary conduit terminates at a
dﬁ”ﬁ? es o

H'l% AS08 & aperture 53.

A second end of the primary conduit terminates at a primary lumen interface
64. Primary lumen interface 64 is generally centrally positioned within aperture 66.
Ancillary lumen interfaces 48, 49 (see FIG. 5) to the ancillary conduits also are
located within aperture 66 and are described in more detail below.

FIG. 3 provides a plan view (from above) of reduced pressure adapter 22.
The conduit housing 62 is preferably “elbow” shaped; however, the conduit housing
may be configured at any desired angle or may extend perpendicularly from base 50.
In the elbow configuration illustrated in FIG. 3, reduced pressure adapter 22 is seen
to comprise base 50 and a centrally positioned conduit housing 62. Conduit housing
62 includes an elbow region 68, and the conduit housing 62 internally comprises
conduits between the ports 56, 58, 60 and the ancillary and primary lumen interfaces
48, 49, 64.
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64. Primary lumen interface 64 is generally centrally positioned within
aperture 66. Ancillary lumen interfaces 48, 49 (see FIG. 5) to the ancillary
conduits also are located within aperture 66 and are described in more detalil
below. FIG. 3 provides a plan view (from above) of reduced pressure adapter
22. 25 The conduit housing 62 is prefdrbbly "elbow" shaped; however, the
conduit housing may be configured at any desired angle or may extend

perpgnejsularly draraareiad). Andn & \ewscontauEHiiedIgRieaind UhEke:r de.

reduced pressure adapter 22 is seen to comprise base 50 and a centrall
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plY ali CarREHRIAN A BRSE.R SRS it ablimissden ARG W) of

above, base 50 may be directly adhered to the distribution manifold or ma

bB@pﬁ%iﬁdﬂé’H %ﬂ&@é&‘ﬂﬁ&é‘@l tﬁ§i H&lﬂ%ﬂﬂo@%ﬁ“'fﬁ@ whUhe M@%§H@W1T’h'é IG.
ATefivesd mrm@wrﬂea%@ten %&t&l@%ﬁﬁﬂan&%ﬂiﬁdﬁbwmﬂumﬁﬁif@ihbswihﬁbaé
the a e 53 (ant S view se 5 in direct conta tw h the
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between the tubing interfaceS and recessed region 54, as described above.

PIFEAAIBR RErRATHTEEURArBEISSUIRIFHAR RORT {ReAna0ale Gesssiiaiehoitibned

u*@@ﬂ@@éfeneiel@mhﬁh@wnaea%ar%t@ﬁeay@eaﬁ Wgéqomtﬁt@ﬁewmmwa@g ng
agﬁ in a manner tallow the s RRYP(SL#étO'be ced on the wound dressing

5’%&‘%%&'&? °a%§% i %Srjgg Yitface. 15FIG. 5 is an end
view 6fGhé& mmemduauwmtﬁmmamd%@dmthhhwmmnﬁgﬁlr&tmlthcrhelbow
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In this view same components assocl th aanering re uced

Msveselars A gapYer- 2y iigaevoiha %ﬁ@%ﬁﬂj"&@@@él%é@@'%@g@ﬁ@ adgering
réRRIBUBreédsare 9@&&@!‘@? @sediFing Hdskglale Ansiidskausmg&80sand

h it 20 Id dt ecti ft b f
BB 16 BRSSP PR BB O (e e BOURTIRAGTE AP @S i
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,[Hgtg gqgﬁ]s j e‘%gerfo‘m‘?)gﬁf IJ1umen interfaces 48 and 49 align with the

ing |

cor espon mens in t Ilvery tubing by placing the primary lumen in
the 2!31t9mﬁb’f@\¢@ﬂﬂ’q@ PaHsRg RifiA MitEdaclBeNTREeEaeR Rt el gneillary

Iﬁ%qgi@%@f@lﬂﬁdme%\ﬁém&@ Hﬁﬁ@dﬂrﬁé’t’?ﬁé@@tl@éﬁﬂrﬁ‘ﬁllﬁﬂmﬂ}mﬂe
reduced pressure adapter structure of the present invention is descriped in
c%@%oaegﬁ gogm\ﬁlns In'the delivery tubing b)Pp lacing the primary lumen in the

tubing over the primary lumen interface 64. The structure of one embodiment of
multi-lumen tubing used in conjunction with the improved reduced pressure adapter
structure of the present invention is described in more detail below.

FIG. 6 provides essentially the same view of reduced pressure adapter 22 as
that of FIG. 4 but from the opposite side. Structurally, the elements shown are the
same as those shown and described with FIG. 4, which is indicative of the lateral
(and to an extent, radial) symmetry of the connector. Unless otherwise indicated, the

materials used to construct the improved connector of the present invention may be
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FIG. 6 provides essentially the same view of reduced pressure adapter 22 as
that of FIG. 4 but from the opposite side. Structurally, the elements shown
are the 30same as those shown and described with FIG. 4, which is
indicative of the lateral (and to an extent, radial) symmetry of the connector.
Unless otherwise indicated, the materitds used to construct the improved
connector of the present invention may be -12- selected from a number of

ORI KNIWNDHDEN S AR ARAI QAR NG MBCHTERSY dieviBE and camipyt to

the patient while maintaining sufficient rigidity or resilience to maintain the
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58 are shown positioned as indicated, with associated conduits extending
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e8gt FnovRdRdircYiew s L rimmIYaPPHCRR 68MhE Seencami arsadadtin
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unobstructed are 15described’in more detail below with respect to F

apRof YHIWSIA R tERE QRSPABIAFY RARLRRItHONOBRA® HaJeBesdeiatase 64-

Twetkgbeifeducet iRISsathia AsRRIGIDIdGIB PBIsPRAL KeBtiertomdtiis el itkethe
same pers ectlve s th tof FIG 7) ad dfeatu to the undersi esurfa
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dbssinsa |mmmao®ttmabelmrmtbde§pmtﬂ thBliheds 70, perimeter coIIectlon
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chan ect liqui away ro two ancillary measurement ports

theeresticaminrReste peARY plofiesprasaskiaweriieR JuituscrianrEe serare
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a e liguias awn Into reduce ressure apter, an
e e o ATG: o TR S B, B S i e T8 plioase B2 Tnclude

base serrated guide channels 70, perimeter collection channels 72, and intermediate
collection channels 74. The objective of these channels is to direct liquid away from
the two ancillary measurement ports 56, 58 and into the primary port 60. Base
serrated guide channels 70 are positioned and oriented on base 50 to directly
capture and channel at least half of the liquids being drawn into the reduced
pressure adapter, and indirectly channel a major portion of the balance of the liquids
being drawn in. The spaced, radially-oriented arrangement of base serrated guide
channels 70 funnels liquids away from the ancillary ports and into the primary port.

In addition, perimeter collection channels 72 and intermediate collection channels 74
redirect the flow of liquids that are being drawn in between the radially-oriented guide
channels 70 into the guide channels 70 and away from the ancillary ports. An

example of this redirected flow is shown in FIG. 8 with bolded flow indication arrows.
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being drawn in. The spaced, radially-oriented arrangement of base serrated
guide channels 70 funnels liquids away from the ancillary ports and into the
primary port. In addition, perimeter collection channels 72 and intermediate
collection channels 74 redirect the flow of liquids that are being drawn in
between the radially-oriented guide 30 éhannels 70 into the guide channels
70 and away from the ancillary ports. An example of this redirected flow is

showp drsFdfeBvibuPRiges t@%@@'?@r"&%‘?@&éﬁalré@descnﬁ%cﬁ@'}ﬁ% Is

now made to FIG. 9 for a more detailed description of the features and
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are str ctu d to preferen other non-gaseous, exudates w
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apnﬁmy;_ppdﬁ ) &%@@wmtodhaadtyrmsmorteﬁﬂ)wlmthwecewsedrr@g}opomsanel
RSN IR LRI G HidARFieBdANE Fisle RAeSaEAdIRE RBmM4he central

Ancillary ports 56 and 58 are likewise disclosed in this view, positioned to
logtiap dpiensr side QérpcaIstatieaien prmARFHaN BortmaRiRNARS JHAdiNgryse

dReIEs SBiANRSBGE SHSHIRIAREENGS (Gasiomtiih taised ﬂd&r@mraf%mw port

d that ext dt d tth t t it
of i o & SLEBURAEE SRy b AP L R P o8
ciopeningenbétied gen)dbdsedendd aean withirthgeqooifihtsbdpecd oty porist&dal
c%ﬁ%&%.ﬁ’@ﬁ&%@%&é‘é&&‘f%'%&ﬂﬂ%ﬁ PRRINFIGRAE. The

positioned to IT5preference liquid into the E)rlmar port 60 of the reduced
OPREHRIF O HNS SRR STIR R SEGEHEAIH R @?ﬁ*ﬁl%ﬁ@%léﬁéﬁ%ﬁt%ﬁ e
sgncillary ports 56 and 58 near the perimeter of the aperture 53 at a level that

is close to the, s ce of tfh e dj trlbutlon ma ifold w r?jﬁt e reduc §§§ure
adap e?%é’?é\& Hﬁ%%"{’ﬁ PR ?HéfF\B P FERPEE 60[5)? ure
pe&japIm:Qqumqbuﬂmtimadrmmﬂyq:)vmbGﬁmﬂﬂwsemtcélthmammaaxwpm&% ahd
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manifold. In this man itated liquid being
paifesied qﬁmqmtgfﬁ@:ﬁ@hﬁm&pt iS close to the sur ace of the distribution

manifold when the reduced pressure adapter 22 is positioned thereon. In other
words, when the reduced pressure adapter 22 is positioned on the wound dressing,
the ancillary ports 56 and 58 are in contact, or are nearly in contact, with the surface
of the distribution manifold. In this manner, the likelihood of splashed or agitated
liquid being directed into these ports is minimized.

The remaining three features that direct liquids into the primary port are
structural serrated channels formed on various portions of the entry surface 55 of
recessed region 54. A first linear serrated channel section 42 is positioned in
association with the approximately half circle section of recessed region 54 that is
associated with ancillary port 58. The material that comprises the ceiling of this
section of recessed region 54 covers and contains the conduit that extends between
ancillary port 58 and its interface (not shown). This ceiling or wall is configured with
an array of serrated channels or striations that directs liquids that fall upon this
surface towards the primary port at the center of the recessed region 54. Any liquids
that are drawn into the opening and fall upon this portion of the entry surface 55



10

15

20

25

30

The remaining three features that direct liquids into the primary port are
structural serrated channels formed on various portions of the entry surface
55 of 25recessed region 54. A first linear serrated channel section 42 is
positioned in association with the approximately half circle section of
recessed region 54 that is associated ¥th ancillary port 58. The material that
comprises the ceiling of this section of recessed region 54 covers and

WRMABS Hi CORE W HIAY GHE BRmBRMYBREANCINREY RAH B&RNG L I8daHRFE

(not shown). This ceiling or wall is configured with 30an array of serrated
apRYANEROB P&riations that directs liquids that fall upon this surface towards

the pAnsaryaatsisigheateniercohtiriceseasad EgeRibthtéinyliguiis thied ase
nd fi\ﬂ upon,this %)orti.o of tEe entn .surfagt:e 55-1
10N

drawn into the openijn
R SRS SRnl arala) 4. Reiah 35 b tateal Condit & CoRtaned within
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no internal conduit is contained within 5this section of the recessed reE'

ion 54,
chReRlE a8 AERaIFETIOT Lischermelon sl AEHE RéeisvradrR! thiv AP eirattieto

rébesBEM Ry BIPBPDaT Hesay aninpraTaaiasb aIEUIRik asa sliteciedhiions die

imet f t 54 t ds th fth ' 4 that
RS R 0 o A0 FHEGE T k0B, HIANGOEREnd from a
appooxsTeaify @meathoid syt ipe dirs & radialbd s adjd ddd pmabdnygiely oieAhird of
ISR FQII%E%W%?B@ESH%?WQ'?éé’e@%‘dﬁ%gﬁ%’ﬁys'ﬂdi#%é*mé@{w%%'ﬂt%il to

portion of the recessed region 54 will be directéd centrally to primary port 60,

PHARREY BOAHEReiFdEhHRIERAING EitBIcHIdHe aHearay PR A8CHAHIRL e wall
sectiginfigt shoRRIIsanwdiriyapaliopdrdd HRipaipiatvesch the suistBrwiNer the

aggil%\fsrgc?r?gg 8%?%5%530&%%}?/ Sﬁto“rjtcéﬂri%ds%%][usr%r %\tlﬁﬁ gerr?g[?c}eoq striated
channels 46 that extend downward (upward in the normal positioning of the
connector) from the opening of ancillary port 56 towards the opening of primary port
60.

As described above, the various internal features and elements of the
recessed region 54 are structured to draw liquid from most points within the
recessed region 54 towards the centrally located primary port 60. Only liquid that
enters directly into ancillary port 56 or 58 would likely be drawing into an ancillary
lumen. Insofar as little or no suction is occurring at these ports, this structure greatly
reduces the likelihood of obstructions in the form of liquid or material blockages in an
ancillary lumen.

Reduced Pressure Delivery Tube

Reference is now made to FIGS. 10 and 11 for a detailed description of the
structure of an improved reduced pressure delivery tube 80 operable in association
with the system of an exemplary embodiment of the present invention. The reduced
pressure delivery tube 80 preferably includes a primary central lumen 82 and
ancillary lumens 84 and 86. Ancillary lumens 84 and 86 are generally used for
taking pressure measurements. In FIG. 11, fluid flow designated by the block arrows
is shown as it would be directed through primary lumen 82 while ancillary lumens 84
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15 channels 46 that extend downward (upward in the normal positioning of
the connector) from the opening of ancillary port 56 towards the opening of
primary port 60. As described above, the various internal features and
elements of the recessed region 54 are structured to draw liquid from most
points within the 20recessed region 54 Yowards the centrally located primary
port 60. Only liquid that enters directly into ancillary port 56 or 58 would likely

ahg S5 ER AR A 1 YGHAD o Y HRRIIUERE ARG IoMhis FBEuTTing

at these ports, this structure greatly reduces the likelihood of obstructions in
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Ancillary lumens 84 and 86 are generally used for taking pressure
apRsaRiAeHeNH Thernteriacefrd HiRnBRERYRE ISR BRIEKLAGRIES shown
dasdtineeudg e directed through primary lumen 82 while ancillary lumens 84

-15- and 86 remain generally free of liquid or any non-gaseous matter. The
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which optimizes flexibility Swithout allowing for the collapse of any of the
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pressure wound treatment control systems. Various methods have been
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alarms or indicators related to pressure become unreliable. Various mechanical
remedies for these problems have been attempted and some have been partially
successful. Ultimately, however, a system such as described in the prior art will be
challenged with liquid in the control lumen unless there is a physical barrier placed
against the ingress of liquid into the measurement lumen(s). One goal of the present
invention is a system that is more reliable and more robust when challenged with
extremes of therapy, as compared to current single sensor measurement lumen
systems.

Reference is made to FIG. 12 wherein the system of an exemplary
embodiment of the present invention and the functional relationship of its
components are disclosed. The system incorporates two wound pressure sensors
40a and 40b in the system instrumentation that extend separately (through discrete
lumens or conduits) from the instrumentation to the reduced pressure adapter and
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wound pressure is measured with the outer lumen or lumens of a multi-lumen
tube that are commoned together and connected to one pressure sensor.
This structure can suffer certain problems if liquid enters the lumens or they
become blocked. If such liquid intrusion or blockages occur, the system can
become unstable and 20alarms or indi¢ators related to pressure become
unreliable. Various mechanical remedies for these problems have been
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wise cont € operation of reduce ressure pump’3 receives
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through the two re associated WltI] the tW anc Ia[?/ lumen paths. In
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savénd i gsedbtire sysegesespensecssial df ﬁmnmmm\k&wkagbetuear
p%a}g%rﬁ\ﬁé%ll, from that point on, ignore the affected lumen and control the
system with the remaining clear lumen. The reduced pressure adapter design of the
present invention, as described above, is such as to maximize the chances of having
at least one clear ancillary measurement lumen at any given time.

Reduced Pressure Adapter with Rotating Function

Currently, reduced pressure adapters in RPWT systems typically allow for the
effective connection of reduced pressure wound therapy to the wound, but do not
allow for the tube connection point to be repositioned (for example, in the event that
the patient is susceptible to skin breakdown) or for a situation where the user has
incorrectly positioned the reduced pressure adapter (for example, in the event that
the reduced pressure adapter is facing in the wrong direction). In such instances,
the user must remove and discard the reduced pressure adapter, and in some
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blockage becomes more acute so will the delay. When a delay is detected,
the system will control the wound pressure according to that of the open
lumen and will try to clear the liquid from the blocked lumen by opening the
appropriate valve to atmosphere. The preferred programming will try to clear
the blockage in this manner 20severallifimes. If the system is not successful
in clearing the blockage, the programming will, from that point on, ignore the

irREG RSS! IHENGR RN QERI BE RIS IF SRR S RAHY 'Eﬁbibgﬂéﬁd

reduced pressure adapter design of the present invention, as describe
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there é)ter structUre. The reduced pressure adapter 110
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W%CIH@EQQQ of the reduced pressure adapter and/or with the wound dressing itself.

The internal features and elements associated with the reduced pressure
adapter as described above in conjunction with a non-rotating embodiment are
equally applicable here and may be integrated into the inside structure of top rotating
PVC component 112 by direct molding of the component or by positioning a molded
insert into a shell to for rotating component 112. In any event, the same benefits of
the liquid preferencing structures surrounding the lumen ports described above are
obtainable with the rotating functionality of the alternate embodiment described.
[0001] FIG. 14 discloses the same components mentioned above as they would be
assembled and thereby shows in clearer detail the manner in which the components
interlock and rotate with or against each other. In this view, the captive o-ring 116 is
also shown to provide a proper seal for the internal reduced pressure chamber
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components that go together to make up the swivel connection of the present
invention. A top rotating PVC component 112 covers a top ABS insert ring
114 which itself is surrounded by a rubber o-ring 116. A bottom ABS insert
ring 118 is shown that holds o-ring 116 captive between it and the top ABS
insert 114. Each of 20 these rings is tién fitted within the bottom PVC ring
120 which comes into contact with the base of the reduced pressure adapter
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associated with the reduced pressure adapter as described above in
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Bre,viouslg with reference to FIGS, 2-9. The positioning of a VO%I senfsitive
122 is in place with base 124 in position against the distribution manifold of the

wound dressing. The preferable positioning of this VOC sensitive panel 128 is
therefore within the recessed region 126 near the periphery of the recessed region
126 as shown. FIG. 15 shows more clearly the placement of this VOC sensitive
panel within the recessed region 126 where it is constantly exposed to the fluid
materials being drawn from the wound. Alternate placements of the panels are
possible as long as sufficient exposure to wound fluids exists.

[0002] It should be apparent from the foregoing that an invention having significant
advantages has been provided. While the invention is shown in only a few of its



20 panel 128 in a recessed region 126 of the conduit housing 130 is shown.
In FIG. 16, it can be seen that given the translucent or transparent character
of the material from which the reduced pressure adapter 122 is constructed,
the VOC sensitive panel 128 can be visually inspected even from the exterior
while the reduced pressure adapter 1224s in place with base 124 in position
against the distribution manifold of the 25wound dressing. The preferable

TRRRURMNGPRAVFNRE lﬁ?ﬂ§'EM§o%ﬂSI'e11%8v§nm%r% @W&@Ha‘%&%&?&ﬁ%

region 126 near the periphery of the recessed region 126 as shown. FIG. 15

W%W@'%%Eﬂ?‘t“@ ﬁF%{EEm%rlﬁO(f)f this VOC sensitive panel within the
recessed region 126 where it is constantly exposed to the fluid materials
being drawn from the wound. Alternate placements of the panels are
30possible as long as sufficient exposure to wound fluids exists. [0002] It
should be apparent from the foregoing that an invention having significant
advantages has been provided. While the invention is shown in only a few of
its -19- forms, it is not just limited but is susceptible to various changes and
modifications without departing from the spirit thereof. -20- Claims 1 A
reduced pressure adapter for connecting a reduced pressure source to a
porous pad, the adapter comprising: 5a conduit housing having a recessed
region defining an entry surface a primary conduit through the conduit
housing in fluid communication with a primary port on the entry surface; at
least one ancillary conduit through the conduit housing in fluid communication
with an ancillary port on the entry surface; and
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10channels positioned on the entry surface to direct liquid away from the
ancillary port and into the primary port; a base attached to the conduit
housing such that an aperture of the base surrounds the recessed region;
and radial channels positioned on the base to direct liquid from a
periphery of the 15base away from th@@ncillary conduit. 2. The adapter of
claim 1, wherein the conduit housing is rotatable about the base. 203. The
adapter of claim 1, further comprisingjgiidd- an intermediate collection
channel positioned on the base to direct Tiquid into the radial channels. 4. The
adapter of claim 1, wherein the channels comprise: 5a linear channel section
along\ agquepdipataiyrbatiaptéhiecstinyicitingae«ndea packaliehsungd gegtion
alongpgmgomqﬁglgdgb%mgg]mgns entry surface. 5 The adapter of claim 1,

further comprising an oval reduced pressure dellvery tube having a

primaty WAL DAY %’H??e%f&&%?ﬂée&‘%gﬁl%%aﬂ|?’§F¥dsaﬁaaﬁcu||ary
10luragrifiaidligoodnihtreted tohtheoadet lzoysounid ditidscontreuadaptarvofhciaim 1,

furthq;rigm}qgjﬁmg, @y@my@,@fg@@ic compound sensitive strip mounted within

the reg?ssefd a}Sgonm drﬂ up%e{hofC% ai mt% M\érl\nerelql tl?jere are at least
two ancﬁ%try con ¥1av Ing rlcaﬁly oppostfe a cﬂlary ports on the

entry Gifagication W|th an ancillary port on the entry surface; and
channels positioned on the entry surface to direct liquid away from the
ancillary port and into the primary port;
a base attached to the conduit housing such that an aperture of the base
surrounds the recessed region; and
radial channels positioned on the base to direct liquid from a periphery of the

base away from the ancillary conduit.

2. The adapter of claim 1, wherein the conduit housing is rotatable about the

base.

3. The adapter of claim 1, further comprising:
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8. The adapter of claim 1, further comprising a wall section supporting and
surrounding the ancillary conduit, the wall section having an inside surface,
an 20outside surface, and guide channels along the outside surface
extending toward the primary port. -22- 9. A reduced pressure adapter for
connecting a reduced pressure sourc&to a porous pad, the adapter
comprising: a conduit housing having a recessed region defining an entry
SUrfa‘éﬁiir_mtermedi%t;%@?l@&‘ﬁ&P&ﬁEHﬁéhﬁBH%h%ﬁQHQHHs@QH%iiFlQ:tiﬂoﬁ'}iﬁdnto
comrrthuengg&gp&wmlg 5primary port on the entry surface; at least one
ancillary &8Ruuif rotigh the conduit housing in fluid communication with an
ancillary port on the entry surface; channels positioned on the entry surface
toqlireed Haapebaviayalitom wherainatiacy podiaoshipiedhe primary port; and 10a
wall segti ng. r [ ' ' .wall section
iy B P L A e

outsidd FEEaNERtERAIRG HRNARPHR AR Mol @ NPIREAHEHIR?DF claim

9, further comprising: 15a base attached to the conduit housing such that an
apgrigfe QfAhe- RrerigHTaUads thmPRSASSFLIRISMIced pressure delivery
tube having a primary lumen fluidly connected to the primary conduit and an ancillary
lumen fluidly connected to the ancillary conduit.

6. The adapter of claim 1, further comprising a volatile organic compound
sensitive strip mounted within the recessed region.

7. The adapter of claim 1, wherein there are at least two ancillary conduits
having diametrically opposite ancillary ports on the entry surface.

8. The adapter of claim 1, further comprising a wall section supporting and
surrounding the ancillary conduit, the wall section having an inside surface, an
outside surface, and guide channels along the outside surface extending
toward the primary port.
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11.125 10 13. 15 14. 20 15.

-20.

9. A reduced pressure adapter for connecting a reduced pressure source to a

10.

porous pad, the adapter comprising:

a conduit housing having a recessed region defining an entry surface;

a primary conduit through the conduit housing in fluid communication with a
primary port on the entry surface;

at least one ancillary conduit through the conduit housing in fluid
communication with an ancillary port on the entry surface;

channels positioned on the entry surface to direct liquid away from the ancillary
port and into the primary port; and

a wall section supporting and surrounding the ancillary conduit, the wall section
having an inside surface, an outside surface, and guide channels along the
outside surface extending toward the primary port.

The adapter of claim 9, further comprising:
a base attached to the conduit housing such that an aperture of the base
surrounds the recessed region.
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16. 25 -24-17. The adapter of claim 3, wherein the conduit housing is
rotatable about the base. 18. The adapter of claim 3, wherein the channels
comprise: 5a linear channel section along approximately half of the entry
surface and a radial channel section along approximately one-third of the
entry surface.  19. The adapter of ctdfim 3, further comprising an oval
reduced pressure delivery tube having a primary lumen fluidly connected to

the Prifanuseeauicand 76 hharRMIRB/UHBGIHAH FoRRASERIAb ithe

ancill a[l)éeconduit. 20. The adapter of claim 3, further comprising a volatile
organic compound sensitive strip mounted within the recessed region. 1521.
The adapter of claim 3, wherein there are at least two ancillary conduits

hanang ishaingitécallyigipposiieruncdapyigagts on the entry surface.
a base attached to the conduit housing such that an aperture of the base
surrounds the recessed region;
radial channels positioned on the base to direct liquid from a periphery of the
base away from the ancillary conduit; and
an intermediate collection channel positioned on the base to direct liquid into the radial

channels.

13. The adapter of claim 9, wherein the channels comprise:
a linear channel section along approximately half of the entry surface; and
a radial channel section along approximately one-third of the entry surface.

14. The adapter of claim 9, further comprising an oval reduced pressure delivery
tube having a primary lumen fluidly connected to the primary conduit and an
ancillary lumen fluidly connected to the ancillary conduit.

15. The adapter of claim 9, further comprising a volatile organic compound

sensitive strip mounted within the recessed region.

16. The adapter of claim 9, wherein there are at least two ancillary conduits
having diametrically opposite ancillary ports on the entry surface.
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17. The adapter of claim 3, wherein the conduit housing is rotatable about the

base.

18. The adapter of claim 3, wherein the channels comprise:
a linear channel section along approximately half of the entry surface; and
a radial channel section along approximately one-third of the entry surface.

19. The adapter of claim 3, further comprising an oval reduced pressure delivery
tube having a primary lumen fluidly connected to the primary conduit and an

ancillary lumen fluidly connected to the ancillary conduit.

20. The adapter of claim 3, further comprising a volatile organic compound
sensitive strip mounted within the recessed region.

21. The adapter of claim 3, wherein there are at least two ancillary conduits having

diametrically opposite ancillary ports on the entry surface.



