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External ly- Applied Patient Interface System and.

Met hod Technical Field The present invention rel ates
wgeoneviaidsy to nedi cal devices and nethods for PCEAISRIVG038855

cl osed wounds and incisions and tor managi ng noi sture

therein, and in particular to a system and nethod for

drai ni ng and/ or irrigatinngissue separations, such as

surgi cal incisions, and for conpressing and

stabilizing a dissected or traumatized field with

anbi ent a|r pressure created by an exteiPaI patlent

Art Tissue separ ations can resul t from surgical
Technipdl@g@dur es and ot her causes, such as traumatic and
chroni ¢ wounds. Vari ous nedical procedures are

g)?é/ds%ﬁ!t ihQerfti oﬂ%@laﬁés $ENGafeRAh&dit AevicAN ardROhb& for treating
consideration relates to securing separate tissue

e SRR S AR LR R G o e
B S PO rsrrr&?ﬁércﬁrfeﬁ'ﬁc o g e

surgery is to "close" the incision, For |oad-bearing
for corppressipssandsstpbilizing peecctydberdramatined figld ovith ambpjpat air pressure
requi res substantial material, be it suture material,
createdstyaqul @ﬂemairpanibnttiaserﬁndccsnpmt aridgy vachemwoured. t o be
"closed,” the. epithelial |layer nust seal. To
acconplish this, the "load bearing" areas of the
Backguwha&mepus and subcut aneous |ayers (i.e., the deep
dermal elastic layer and the superficial fascia or

frigh@ lsépdrayc% SaRbestiNSroad e 8l proSsaufs ah8 SRRE tanssd, ¥ich as
nmust al'so at | east be held in approxi mation |ong

t 4 1iss
Al GAHROPAEDSHL BBtk R0t
i.ncl ude, controlli reduci n
separaip Ay arlhsona@?eﬁwar w5t ek e iR o together
"dead- space" formation and managi ng
in order to promote closure and healing. Incisions and wounds can be closed with sutures,

staples and other medical closure devices. The “first intention” (primary intention healing) in
surgery is to “close” the incision. For load-bearing tissues, such as bone, fascia, and muscle,
this requires substantial material, be it suture material, staples, or plates and screws. For the

wound to be “closed,” the epithelial layer must seal. To accomplish this, the “load bearing”

areas of the cutaneous and subcutaneous layers (i.e., the deep dermal elastic layer and the

superficial fascia or fibrous layers of the adipose tissue, respectively) must also at least be
held in approximation long enough for collagen deposition to take place to unite the separated
parts.

Other important considerations include controlling bleeding, reducing scarring,
eliminating the potential of hematoma, seroma, and “dead-space” formation and managing

pain. Dead space problems are more apt to occur in the subcutaneous closure. Relatively
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pai n. Dead space problens are nore apt to occur in the
subcut aneous cl osure. Rel ativelyshallow incisions can
woaootaldieazbe cl osed with surface-applied cl osupPeT/us2006/038855
techni ques, such as sutures, staples, glues and
adhesi ve tape strips. However, deeper incisions nmay
well require not only ski n"%ur f ace cl osure, but also
ti me-consum ng placenment of nultiple | ayers of sutures
in the | oad-bearing planes. Infection prevention is
shallovaiaidiers dcanpormatyt becd ossiddeittasuirtace-applical dlosare teckeEymesnseh as
i nclude various antibiotics and dressings, which
sutures; S1aple8) glds apH QURiiveiass &fipd Mbwéee, deapérSheiBiofs mapwill require
site. Infections can also be treated and controll ed

not onlgysﬂnes'&ﬁ@é L¥siht [t %Hbttﬁ&%-@oréﬂ&iﬂé'gﬁﬁéeﬁﬁnﬁ%ﬁftﬁﬁ layers of
har macol ogi es.” O her tissue-separation treatfent
Suturesolbja%ﬁc\toi es bnclude mnimzing the traumatic and
APy ﬁé ST 870 surgery and mnim zing edema

Accor.di ngly, . various closure techni gques St pperative
HORPICYCTHAR 15 A9t pe&%fscoaflge o befalized frgatments include

. postoperative swelli nq1 bl eedi ng, seroma, infection
variougprtibagties and depssings vhich easdrobereprayeny badergreatdhe iesion or wound
Because separated tissue considerations are so
site. Ipfeeticals ean aliso be reated dind edntfollet dystémichiliimitty soidatle antibiotics and
surgeries, effective, expedient, infection-free and

other ph@fh&i@ldgiest | ssue closure is highly desirable fromthe
standpoi nt of both patients and health-care

ROHaEet f1§s'ui9—ﬁ ﬁatioﬁq?eéﬁﬁa{tﬁﬂec{g%s%élﬁi@cenﬁﬁﬂliﬂﬁé ﬁf(&}q%afr’%%naﬁb @nd

pr esent entl1 on can thus be w de y practice

: i al | i de. w i _
RO b Y RS ER MEDRLI By i,

stderations’are

involved in treating tissue separations. For exanpl e,

postoperahy e PrIsEHHSs HidtrRacUleB T 4° 3bec Racquse ppsioneratvR aline.
layers in surgical incisions. Accordingly, deep drain

bleedingilseromay mfertioneand pthenvnddsirallefpostoppratipeisifo sEees. Because

drai ning such incisions. Autotransfusion has
separatdpBkuesvnsideiationeas so gravaleut arthé setical fdé rinclydmpsnass surgeries,

equi prent and techni ques for reinfusing patients'
effectitd) @kBeddbRORfRAYE-fRE WAl a8dh FRABL ISRk Yis highly desirable from the
standpoint of both patients and health-care practitioners. The system, interface and method
of the present invention can thus be widely practiced and potentially provide widespread
benefits to many patients.

Fluid control considerations are typically involved in treating tissue separations. For
example, subcutaneous bleeding occurs at the fascia and muscle layers in surgical incisions.
Accordingly, deep drain tubes are commonly installed for the purpose of draining such
incisions. Autotransfusion has experienced increasing popularity in recent years as
equipment and techniques for reinfusing patients' whole blood have advanced considerably.

Such procédures have the advantage of reducing dependence on blood donations and their

inherent risks. Serous fluids are alsotypically exuded from incision and wound sites and
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Such procedures have the advantage of reducing
dependence on bl ood donations and their inherent
woi2ek416der ous fluids are al so typically exudegCTmspos/03ssss
i nci sion and wound sites andrequire drai nage and
di sposal. Fresh incisions gnd wounds typically exude
bl ood and other fluids at the patient's skin surface
for several days during initial healing, particularly
_along the stitch _and staple |Iines along which the
require sleainagstand disposale Frash inciviensand wousds Bpicaiyerude bipad agg other
fluid control relates to irrigation. Various irrigants
fluids adthe patippisiskih susfaseforseteed days duingingin héadingcparticdaily glong the
i nfection, anesthetizing, introducing gromh factors
stitch afd StapleNBic¥hdag RhHthE Bépahftéd tisge péitiods irrallosee. f 1 ui d
control system preferably accommbdat es both draining

Abildr %f&q;flgﬂgi EAHRGT 1S AHRRbA AWM o irrigants are supplied to

si mul t aneou nmon ort hopedi ¢ surgi cal ™ procedures

separatpd e Graud i okl RO BET MR Ryt Tkl Vol octors and
resulting tissue separations are often subjected to

otherwisp LR ERFaHBE ofHB RHEHEE @P%f&rwsvﬂemr?éébséag YoAseapates
of the replacenent -joints. Al though the joints can be

both draimingodrid; ipreghtiag finctipnsseqpentiadlyor simultgneddshy and
stiffness tend to set in and prolong the ‘
inahoh btthépedivc egicad procadet iretudepotabjointseplacenentsqildRs) of
joint functions as soon as possible. Thus, an

the hip! KRR! §186%, SHAuRIEE, Y6t Al oftiek fsipdThe SesulBIR)isk®) RpRALIO®S are
pronptly restoring to patients the nmaxi num use of

often s%lg b td ARSI d mBBRth B T JoRRERSyRE tHERVE R Hon 0P deplacement

nsiderations arise’ 1 n connection with various other

. . i C r.oocedur es.. For .€x I throto .

joints. P ARGy el R Sraflp LB A oy s siftss
flaps and scar revisjons, also,.require, ti.ssue clasures .

tend togatingnd petloastheapiablitedon RFTpdvArRsHEr aRtigndt fosrRiATTIgint Tinotions
Q her exanpl es include incisions and wounds in areas

as soornds pdskible. drhusyrant intpogariuthissting eborshanedicsargonielages to promptly
splinting of skin and subcutaneous tissue m ght reduce

restoriftefol iciens eheohaiamim sdstafitiesr lihbe with meaxdeumf rangesiof inxivement.
the extremty and the entire patient conflict with the

il &drsRidsativhs &delif RbhikcAYRWiBatohEsth@dsedital procedures. For
external conpression:and tissue stabilization.

example, arthrotomy, reconstructive and cosmetic procedures, including flaps and scar

revisions, also require tissue closur“es“ and are often subjected to movement and stretching;
Other examples include incisions and wounds in areas of thick or unstable subcutaneous
tissue, where splinting of skin andggubcutaneous tissue might reduce dehiscence of deep
sutures. The demands of mobilizir;lg the extremity and the entire patient conflict with the
restrictions of currently available methods of external compression and tissue stabilization.
For example, various types of bandage wraps and compressive hosiery are commonly used

for these purposes, but none provides the advantages and benefits of the present invention
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For exanpl e, various types of bandage waps and
conpressive hosiery are comonly used for these
wpunEaaes2 but none provides the advant ages an®CT/US2006/038855
benefits of the present inventionThe aforenenti oned
procedures, as well as a nupber of other applications
di scussed bel ow, can benefit froma tissue-closure
treatnent systen1and nmet hod with a surface-applied
ti i nt.erf e for fluid control and_externa
Begiegoneds pearest sl 7 e 216" geitgtions discussed
acconpllshed W th various conbi nations of tubes,
below.syg hgeefit feam apissuscrlosvi Beatmpat sstaptand pefhowitharsupfgee-applied
and dralnlng bodily fluids. The prior art includes
patienttietefact fgifbsd eordrolrendhederinalgiopypréssionassi sti ng dr ai nage.
For exanple, the Zami erowski U. S. Patents No.
4P S3eshetitive M diaink@ caife acdompbshed bvifiPvirioNe combinations of tubes,
5,527,293; and No. 6,071, 267 discl ose the use of

sponge%r Wr@u%@féhﬁﬁtaaaptéd ﬁ)r gaﬁh@ﬁ dg'%@&%&@;?b&dll&eﬂulds The prior art

ressure, to assist-wth dr ai nage from wounds,

mcludm%gﬂl 1S Canqg&ﬁémolggb%s%ogg%%%ﬁg BN IRESBRUIE e
Zarmea%&b%l’a i o £ 08 b, 100 0ENTE 61 Ne 537 205;anc

nper vi ous nenbrane, and connecting a suction_vacuum
No. 6 @Umiedlﬁﬂeseeth@ useRfIrepsHeARRAIPTES et YacpaR prdhpositave pressure, to
coll ected for disposal. Such fluid contro
assist wigh floitbdraiiags frbenworeleninslnding stigicid cesien sitegnShicl prassure
i mprovenents in patient healing. Another aspect of
gradiehts ehfl bovsaganed by aﬁﬂﬁi!n? ook ispehgaithiendl itheiSateriallyair s
to the application of fluids to wound sites for

externiIHf fboasﬁféu&f cb{}érir%%%ftng r@wgipe[‘llfxﬁﬁfehlﬂe ééﬁﬁ-tﬂeﬁheabﬂ)ea loP impervious

contr ol gromﬁh ication, etc.
drain e devi ces

0._USs chi.ev f|x ti0 .
membraﬁﬁ,o owec ngas gatthnsvaﬁtc’el%m siyﬁrﬁgt&gﬂ | E%luhde da & ngr ghgle%agent is
cl.gsur.e. [ n, pe ac i.shed bot h | nt er nal
collecigy S hasn ossuaﬁi ffﬁ@@ﬁaﬁ@n@ﬁé@%ﬁﬁ Yfp*&?nv?}aﬁm 1 3RY
devices applied to the wound surface. Fixation of
signifigand dmptovemenis o patianbheadiag. Angthepaspgetnidiudnppageaans

tie-over dressings (Stent dressings), taping,
postopetatiap phd gthendis¢,aolatea ¢d heaaplidatign of fluids to wound sites for purposes of

irrigation, infection control, pain cé)ntrol, growth factor application, etc. Wound drainage
devices are also used to achieve fixation and immobility of the tissues, thus aiding healing
and closure. This can be accomplished by both internal closed wound drainage and external,
open-wound vacuum devices appliedi to the Wouﬁd surface. Fixation of tissues in apposition
can also be achieved by bolus tie-gver dressings (Stent dressings), taping, strapping and
(contact) casting. |

Surgical wounds and incisions can benefit from tissue stabilization and fixation,

which can facilitate cell migration and cell and collagen bonding. Such benefits from tissue
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Sur gi cal wounds and incisions can benefit fromtissue
stabilization and fixation, which can facilitate cell
woizgn7aiaan and cel |l and col | agen bondi ng. Suchprbenstioss3s88ss

fromtissuestabilization and fixation can occur in
connection with many procedures, including fixation of
bone fractures and suturineg-for purposes of
side-to-side skin layer fixation. Misture nanagenent
is another critical aspect of surgical wound care

stabiliZaA¥® hyd AgatlinQad cafd it ¥eidREgor With ey tprécdetes ARcluding fixation of
transudate at or near the skin surface. For exanple, a

bone FidBRls an ?ﬁt?g(f:l? ?clﬂjt ];gltrﬁsdsésg&f $&-R-Qud def 1% FiRgigpi t hel i al

"ayer ng cell magration.” A tissue-drying

ase shoul d n k il . .
GBS Pk i e EhRbe SrRulyah Wyl ope nvolvine
nagenment .can. al so effectjvely control .bacteri
blood g HIRE 1 AREPHiSPHSE A FASTAL T RO e SR SHHG e for example, a
fluids. Residual bacteria can be significantly reduced
moist phaseeherhil st baiproyidse atithe spithglisl l@é’ﬁ@%é facdlitating el migration. A
t wo- stage noi st-dry sequential treatments can provide
tissue-dyfirigsftmed shropldbvextt ecéwlin owlet todkcilitate ddvielipiag the dunatiotalderatin
dependence on antibiotic and antiseptic agents.

layer. S0818HFe RAdg¥meht dinSUe e fRBEGEP coraifd] Bhdtesd, iwtech adiomiacted
protocol would maintain stabilization and fixation

along % b d?§c‘ﬁ§§%ﬁ et iTedsitRhl ABtetia e Be WihiH cAndl P RN wound

treatnent protocol should al so handl e varying
. amounts of wound exudate, Jncl udi [ .
aving AR5l ERAE Ao B hORe Mgy gon provic
. hours after rgery. Closed draina d . ..
satisfagightiosiial RABIO)8nd HaiTare Qlreie pPaIaheaan # RIS g aafisoptic

i nci sions. Open drai nage procedures can enpl oy gauze

agentsdr essi ngs and ot her absorptive products for absorbing
fluids.  However, many previous fluid-handling
PCaxacuntts with dugh plthsed, an tHadtod tteatnnad piatecod deiuld maatain
cl ean-up steps, expose patients and heal thcare

stabiliR¥i0h @RE FRARSwhile plevéding FMraptveaoices aidkid @4%iduad. The treatment

regul ar dressing changes. Moreover, insufficient
ptoff RO oot SE 4 oy
quantigersqtﬁgt%i%ad }9 exude Iu%%!g the first 48 hours after surgery. Closed drainage
procedures commonly involve tubliﬂar drains placed within surgical incisions. Open drainage
procedures can employ gauze dreséings and other abéorptive products for absorbing fluids.
However, many previous fluid-handling procedures and products tended to require additional
clean-up steps, expose patients anc; healthcare professionals to fluid contaminants and require
regular dressing changes. Moreovér,finsufﬁcient drainage could result in residur;ll blood,

exudate and transudate becoming isolated in the tissue planes in proximity to surgical

incisions.
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incisions.Still further, certain henorrhages and ot her
subdermal conditions can be treated with henostats
weaepp7yi4ng2conpr essi on at the skin surface. Freectiuskae/ 038855

edema resorption can be expedited thereby. Heretofore

t here has not been avallabug an externally-applied

patient interface systemand the method with the

advant ages and features of the present invention.

Di scl osure of the Invention In the practice of th

pYtikfarther, aertain hernorrbagey gndathanw déw?ééoadlté%%mubsé@ated with

for enhancing closure of separated tissue portions
hemostass apglyanscmiressi apgltheskipsurfaat Fraetfbrid adena Sabptioh azebe

drai nage, irrigation and autotransfusion conponents
expmhﬁﬂnhagmyonally be used in conjunction with the

surface-applied, external interface. The externa

'@ér%%&e %le@@ﬂas%t %E’éé?évaﬁgﬁe'dﬁ Eﬂteﬁlaﬁg?ﬁa@?ﬁé/@ﬁatﬁnﬁﬁﬁérfh@e system

or staple line and |nc udes primary transfer
onen f al, such
andthe nﬁ {htﬁ%%? oaga I rec Ig\{m% O?t%egﬁreg%?ler{r?t% t?odr Wi cki ng
or transferrlng fluid to a secondary transfer
. . conmpopent c rising a sponge or foammaterial. An
DE&E@H@@E@?E%%zﬁgﬁplaced between the transfer elenents for
passing fluid therebetween through an underdrape
dbg prgctico pfiherresens mmyention, agyepatang angtodyarg pqyidasder
the secondary transfer conmponent and the surroundi ng
enhanciikg closiore bisaparatdudissae pationd wring 4 swcesipplietheaticotintesiage.
negati ve pressure source, such as a vacuum assi sted
SubsufAdeshififagle ittigtionvakd ausitehifasion tompomaiacincptional bt beoused in
punp. A manual control enbodinent utilizes a finite

conJunEﬁ&@%tBXhé‘ durfade LESIRIAY Qitém‘ei‘l fofer@cs Noke SltbrndPiBratOkan be
di sconti nui ng drai nage when a predeterm ned anount of

advantgé %'luglg ?ac%g L/%tfgsg?%lhé&é’%}fé ﬁﬁﬁﬂcﬁmg HH %relﬁgltﬂqugngﬁwcomponent
compr@é}%%{%{fé“pﬂﬁorbﬁ%fn%% e sé?&%rﬁéﬁw‘s&ﬁmy b g i for

source. A closed wound or incision treatnent_ nethod
wicking or transferring fluid to a secondary transfer component comprising a sponge or foam

material. An underdrape is placed\between the transfer elements for passing fluid
therebetween through an underdraf)e opening, such as a slot. An overdrape is placed over the
secondary transfer component and the surrounding skin surface. The patient interface is
connected to a negative pressure source, such as a vacuum assisted closure device, wall
suction or a mechanical suction puinp. A manual control embodiment utilizes a finite
capacity fluid reservoir with a shutioff valve for discontinuing drainage when a
predetermined amount of fluid is collected. An automatic control embodiment utilizes a
microprocessor, which is adapted f‘orﬂ programming to respond to various inputs in controlling
the operation of the negative pressure source. A closed wound or incision treatment method

of the present invention involves three phases of fluid control activity, which correspond to
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of the present invention involves three phases of
fluid control activity, which correspond todifferent
webkagaaidaak the healing process. In a first phaseTaskiosm3ssss
drai nage is handled. In a second phase conponents can
be i ndependentl|y of‘sequent}ally di sengaged, hi a
third phase the secondary ffansfer conponent can
optionally be left in place for protection and to aid
. in evacuating any residual fluid fromthe
different steges of thedicaling precessr duafirtt phassrackee Jreinegpifhandled. Ina
conponent. hi other: enbodi nents of the invention,
secondggrapd canpanenfs cahbe tdepaidently ystegmentmblyWisengaged. In a third phase
premanuf actured for. efficient application. A foam
the secdh&a9 teasfeP I RhidRE optibhal Belkft i®plap@fdripdbtedtRMAAA to aid in
cover and a close-fitting overdrape. An access pane
' I I ' ' I
e R B e T Bl
ALga: A premanufactured external dressing can be
provided with a sheath receiving a foam pi ece, which

[ ccessihle thr h a recl osabl e se tri.p for
r@pﬂ%é&!& mgnts ‘é‘o&ﬁg Eyeaiom, ﬁ?mW%%%%élILe gWé%g%%E“é% cgrgbe
al so provided through the seal strip. The system can .
premanyfagiursd fengffisigatrnplicatione b faam piesy ¢asfbemuevidepwithra foll or partial
Drawi ngs The drawi ngs constitute a part of this
rayon gpec afd ¢ elpseafittaigdveniciped A reacenys minyl witlp o déchesable sedl stripecan be
present invention and illustrate various objects and

installddeet the @¥eldhpedorf accldsdo the fosmapiceh aidiheGvounl @eda. L agr am
of a tissue closure treatnent and system enbodyi ng the

premaifBSERY kYR ikR8ing Ehdbe BrobRicd wAEI SARGH rIé@eiinhg\ﬁ’szfm Bkce,
Incision tissue separation wth a deep drain tube

wticn 185 0Bl 2B BELSRBH PP Pl

Treatniegjbgtiegila ' s§4 iisi Z)r(gxg@ri%f ‘gg\ggultgégléqv %;ngvstgge [T%g fsy’fstean %\allmn 21%0 %Q €

employed as a hemostat.

comp:

Brief Description of Drawines

The drawings constitute a part of this specification and include exemplary

embodiments of the present inventior} and illustrate various objects and features thereof.

Fig. 1 is a schematic, block diagram of a tissue closure treatment and system

embodying the present invention.

Fig. 2 is a perspective view of an incision tissue separation with a deep drain tube

installed.

Fig. 3 is a perspective view thereof, showing the separated tissue sutured together at

the skin.
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the deep dermal |ayer below the skin surface. Fig. 5
is a perspective view thereof, showng a rayon strip
wonrdoTaays4k | ui d transfer conponent (FTA) and aRCT/US2006/038855
under drape being placed on the stitch line. Fig. 6 1is
a perspective view thereof, showng FTC. 1 and the
underdrape in place on the-&titch line. Fi g. 71is a
per spective view thereof, showi ng a secondary fluid
transfer conponent (FTC. 2) in place. Fig. 8 is a
pEigs$ &ct pargpectieawitiveheodt, slsivang g epamtednidswepmtired together at
place. Fig. 9 is a perspective view thereof, showi ng a
the de 1 iap&r Below ehelskangir@te.conponent (FTC. 3) in place
or connecting the systemto a negative pressure
source. Fig. 10 is a cross-sectional view thereof,
tgiges isgel%@iﬁﬁzlc{iﬁe ﬁ_le&rlﬂerbr%ﬂ] %m]v@én% Q r%;lfanétIQp pm@Rluid transfer

particularl'y showi ng F i a i's" a pérspective

compo\ﬁieﬁtvrgglaf@ea%fi an%ﬁ?%"tdfﬁ%ﬁ %gﬁg g)la[c%fg}{ ;ﬁge apd, e overdrape

scor r-venti a perspective view
t hereof, showi ng the patient interface renoved along a

rforated tear l.ine in e _und e, and lit.line
by fs i R vieingrRoh Sooitae STLF BB perdiohmpiage on
.patient interface adapted for prepackagi ng,
the stitgh Xinecat i on to a patient and connection to a negative
pressure source.Figs. 12a-d show alternative
enbodi nent el bow connecting devices FTC. 3a-d
rBigpé it g nasRectivg yew thareok skuyang & spesaidatyethi¢ransfer epimponent
renovabl e wedges to facilitate articul ation, such as
(FTC.2)liexplace. of a patient joint. Figs. 12g, h show
alternative enbodi nent external patient interface
assenbl i es.
Fig. 8 is a perspective view thereof, showing an overdrape in place.
Fig. 9 is a perspective view thereof, showing a connecting fluid transfer component

(FTC.3) in place for connecting the system to a negative pressure source.

Fig. 10 is a cross-sectional view thereof, taken generally along line 10-10 in Fig. 9

and particularly showing FTC.3.

Fig. 11ais a perspective view thereof, showing FTC.3 removed and the overdrape

scored for ventilation.

Fig. 11b is a perspective view thereof, showing the patient interface removed along a

perforated tear line in the underdrape and a slit line in the overdrape.

Fig. 11c is a perspective view of a patient interface adapted for prepackaging,

application to a patient and connection to a negative pressure source.



Figs. 13a-c conprise a flowhart showing a tissue
cl osure treatnent nethod enbodyi ng the present
wonvenian. Fig. 14 is a schematic, block di agpamustooan3ssss
automated tissue closure treatnent system conpri sing
an al ternative enbodi nent of the present invention.
Fig. 15 is a cross-sectional view of the alternative
enbodi ment automated tissue closure treatnent system
Fig. 16 is a partial flowhart_ of an alternativ
ki dP el b AliGratian o ednent FIbeT MBS URE HERE T GraErd
enbodyi ng the present invention. Fig. 17 is a
respecfivelgnent ary, perspective view of a tissue closure
treatment system conprising an alternative enbodi nent
of the present invention, wth a recl osabl e access
pRige| 12¢e Fishow h8nodified PEC 2pedth removilale vaftigedte faadblatesabitwation,
access panel. Fig 19 is a cross-sectional view of the
such ab FISBHE o h P&tk jdihk€at ment system taken generally
al ongline | 9- 1% inFig 8. Fig 20 is an enl arged,
cross-sectional view of the tissue closure system
5 pﬁg&.u%g,h@ﬁw aﬁaﬁwwerﬁbad%éﬁaﬁtér@a@ﬁﬁém%&t&ffszcetdaséhﬁqfes
Fi g. perspective view of the tissue closure
system show ng the seal strip open. Fig 22 is a
t n
§§ pl%";i d 86 rp\ﬂsg\ﬁlff%)fwc‘hléhg sﬁdfﬁ%%tf&%@%&é&ﬁgﬁ%@&hﬁﬁhtﬁﬁm g
b<§§ cross sect%onal vi ew of an external dressing
embodyine 5 PLFSeRATYSIBpr i ses an al ternative embodi ment of
the present invention. Fig. 24 is a cross- sectiona
view of an_alternat ve enb§€|nent ti ssue closu

s]s:}lgt LS\ SchemaliGs ,b ap ﬁlé’rpm,a{fg.,ﬂs'gltlee@ggue ffeatment system

comprising an alternative embodiment of the present invention.

10 Fig; 15 is a cross-sectional view of the alternative embodiment automated tissue

closure treatment system.

Fig. 16 is a partial flowchart of an alternative embodiment automated tissue closure

treatment method embodying the present invention.

Fig. 17 is a fragmentary, perspective view of a tissue closure treatment system
15  comprising an alternative embodiment of the present invention, with a reclosable access

panel.
Fig. 18 is a perspective view of the reclosable access panel.

Fig 19 is a cross-sectional view of the tissue closure treatment system, taken generally

along line 19-19 in Fig 18.
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Fig. 25 is a cross-sectional view of the system shown
in Fig 24, showi ng the progressive healing of tissue
wonodiaissound. Fig. 26 is a cross-sectional viearaliS206038855
system shown in Fig 24, show ng the
reepithelialization of the wound. Fig 27 is a
cross-sectional view of a-t®am piece partially
enclosed in rayon. Fig. 28 is a cross-sectional view
of an alternative enbodi ment tissue closure system
Wig RO ssnanesnl @ gdih erdso-aeotipnaioeviind thtissid €odiae sysedi) fattesilarly
assenbly. Fig. 29 is a cross-sectional viewthereof,
showingHPeBlofdd deal did qgélré(ﬁpsed under ambi ent at nospheric
pressure. Fig. 3% is a perspective view of an
alternative construction dressing with a recl osabl e
[ .
T pOPR MP o PEE B SRRR syflel sk Tncbeal strp open.
showi ng a m ddl e backi ng strl p being renoved. Fi g 32

La%%’- R AR A A8 3, JOPUL Pl B open

da fl e of the dressing, shown with a squeeze buI b
anca %%B’tf’ﬁ?ﬁermoa‘ie ached to a fluid port thereof. Fig 34 is

a perspective view of the dressing, shown
partially-coll apsed, under at rmspherl C pressure. Fig

§5g PEISEPEpEEtonad Virvedf arexisiaal dressigiemgsendthp whioh PQ’FHPHS@S an

the seal strip open. Fig. 36 is a perspective view of
altematwﬁeerdb@bmﬁmtg)ftbﬁtmrmmhnmm f oam pi ece renoved. Fig.

37 is a cross-secti-onal view of a foam piece

fully-enclosed in rayon. Fig 38 is a perspective view

dfig. 2r inh trxssnaddtioraleridvo dff are alterdstbesinttedithéh tidssuRePausd Fstem

with internal and external foam pieces.

Fig. 25 is a cross-sectional view of the system shown in Fig 24, showing the

progressive healing of tissue in the wound.

Fig. 26 is a cross-sectional view of the system shown in Fig 24, showing the

reepithelialization of the wound.
Fig 27 is a cross-sectional view of a foam piece partially enclosed in rayon.

Fig. 28 is a cross-sectional view of an alternative embodiment tissue closure system,

with an external foam piece and an internal foam piece assembly.

Fig. 29 is a cross-sectional view thereof, shown partially collapsed under ambient

atmospheric pressure.



i ner and foam piece. Fig. 39 is a perspective view of
the dressing, shown with the foam piece for noved.
woi2007/040542s a perspective view of the dressi ngPCThS2006/038855
with the liner renoved. Fig. 41 is a cross-sectional
view of an alternative enbqdi ment dressing with a
sheath bottom panel conprising a wi cking material.Fig.
42 is a cross-sectional view of an alternative
enbodi ment dressing systemw.th a covered fpamcore
FizaAQ 157 DassneRiy viewqf anaffernative eqnsiyction dressig Wik agclosable
t hereof, showi ng the dressing conpressed under
seal striprapd $lwideaccdsgortd4 is a top plan view thereof. Fig. 45
IS a cross-sectional view thereof, showi ng the
dressing configuration prior to application to a
pii B a parsheckevicgafehatndersddonttht dreesidd -showing dangldle
44. Fig. 46 is a top plan view of an application
1mddn%§ﬂpbghg&ﬁﬁﬁaﬂple‘dressings covering an el ongated
I Ssue Separation, such as a surgical incision. Fig.
47 is a perspective view of a wound with drain strips
5 !F!E@Qﬂ £ rb&cﬁ@@%ﬁﬂt?@dxfegarinélsﬁéw& side! YAckift® strips Being
cross-sectional view of a dre3Ssing conprising an
| ternative enbodi ment of the present invention with
pper and | ower rayon layers. Fig. 49 is a
cross-sectional view thereof, with the dressing
onmpressed. Fi.g. 50 is a._crqss-sectiopal view. of a
G55 FopertRrsh S iy IS EamAG SO BRI bgib Fguator
present invention with a rayn cover enclosing a
attached & 4 Buidqrosidhersein core. Fig. 51 is a cross-sectiona
view thereof, with the dressing conpressed. Fig. 52 is
a cross-sectional view of a dressing conprising an
Hig 3 isatpevspeetiteodéwehthe dressing, shown partially-collapsed under

removea

10  atmospheric pressure.
Fig. 35 is a perspective view of the dressing, shown with the seal strip open.
Fig. 36 is a perspective VieYV of the dressing, shown with the foam piece removed.
Fig. 37 is a cross-sectional ’:\/jew of a foam piece fully-enclosed in rayon.

Fig 38 is a perspective view of an alternative embodiment dressing with a separate

15 liner and foam piece.
Fig. 39 is a perspective view of the dressing, shown with the foam piece for moved.
Fig. 40 is a perspective view of the dressing, shown with the liner removed.

Fig. 41 is a cross-sectional view of an alternative embodiment dressing with a sheath

bottom panel comprising a wicking material.
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of the present invention with a sensor connected to a
controller.Fig. 53 is a perspective view of an
weoxperinant al nodel of the dressing for observipaguSkessdsssss

flow therethrough. Fig. 54 is a graph show ng wetted

surface area of the reticulkated foamcore wth respect

to liquid volune for different;conditions. Fig. 55 is

a cross-sectional view of a henobstat conprising an

.ternative emhbodi nent of the present inveniion. B -

N0 p s RRGCIE chan P ERE o st sEfiein with a

and Environnent As required, detail ed enbodi nents of
covered fileanprewdransienglemenon are di scl osed herein; however,

it is to be understood that the disclosed enbodi nents

are merely exenplary of the invention, which may be

diipoth ied crosswsestionakviewrtheyeofT seaving the, dressing qompressed under

structural and functional details disclosed herein are
pressuig0t to be interpreted as limting, but nmerely as a

basis for the clains-and as a representative basis for

teaching one skilled in the art to variously enpl oy

the. 2f B286H plaiWRW fRFedfN Virtual Iy any appropriately

defailed structure. Il. Tissue Cosure System 2

Referring to the drawings in nore detail, the

Ellelg.ecfﬁeﬂ CeorbNdNRERInaPvidRNRERS, ¥hERRk WA B ddnfigliftion prior to

sure treatnent system enbodying the present

appliceiftg)v %g é@%ﬁent%%d %?ﬁ%ﬁ%?ﬁéial\% glﬁn% Hné he 45%5FfyTus 1 s adapt ed

on a pa ‘ I'nci sion-or wound 6,
whi ch can be closed by a stitch Iine 8 consisting of

sutures 10 tapl es.or other suitable nedical . .

ey 18 a0 mEpARNERC S piRlicRie b S0 B TulTEpL Gposipgs covering an

optional deep drain. 14 conpected to a deep drain
elongatrsfissie teppration fueh 3Hy PEEICEENGSIei ated with a deep

dr ai nage reservoir 17 and an external patient

interface 16 including a primary fluid transfer .

cBigpéhisra peESpertivsoripwiod prvgpradsyith draisy stugronstaliedsippagparation for

sui tabl e porous material, an underdrape 20 generally
closur€overi ng FTA and

Fig. 48 is a cross-sectional view of a dressing comprising an alternative embodiment

of the present invention with upper and lower rayon layers.
Fig. 49 is a cross-sectional view thereof, with the dressing compressed.

Fig. 50 is a cross-sectional view of a dressing comprising an alternative embodiment

of the present invention with a raybn cover enclosing a reticulated foam core.
Fig. 51 is a cross-sectional view thereof, with the dressing compressed.

Fig. 52 is a cross-sectional view of a dressing comprising an alternative embodiment

of the present invention with a sensor connected to a controller.
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including a slot 20a, a secondary fluid transfer

conponent FTC. 2 conprising a hydrophobi c sponge and an
wovernhaaqae 24. A fluid handling subsystem 26 i rCiruse®6/038855

the deep drain negative pressure source 15 and a

surface drain negative pressure source 28, whi ch can

be conbi ned for applications where a comnmon negati ve

pressure source and a collection receptacle are

referred. The negative pressure sourc 5, 28 ca .
E\@eé%ﬁea RATEReSHVe BRI eéPefHH?fE?el %%C@%i Pfa’efgé?ﬁaﬁng@fo&ser"mg
both types are well-known in the nedical art. For

fluid fleex thepdtlerough.manual |y oper abl e portabl e vacuum source
(MOPVS) is shown in U S. Patent No. 3,115,138, which
IS incorporated herein by reference. The MOPVS is
Aigabh bl graph eovdingivetted burtace afealddes retiGilned dombe cotetveith
trademark HEMOVAC(r). Bul b-type actuators, such as

respect idB4uid ROWd for bitredt@beditioN. 4, 828, 546 (i ncor por at ed
heréein by reference) and avail able from Surgi dyne,
Inc. of Eden Prairie, Mnnesota, can be used on

WISIS & 2 WRUNLS toh QRSN OF § BEmSMARLh RS NG anialtefdtivé BhBSdiment

eover, power-actuated vacuum can be provi ded by
£ the uacUum a sisted cl osure equi pnent avail abl e under the
of the PESEHIRFPHE VAC(r) from Kinetic Concepts, Inc. of

San_Antonio, Texas. Still further, many health-care
EQihh@&ﬁ%ﬁ%i%@ﬁigﬁﬂgigaﬁgﬁﬂ% hospitals and clinics, are

equi pped mi;h sucti.on systens with sources of suction
L. Introductiioh abdl Envirompent- nount ed outlets. A finite capacity

reservoir 30 is fluidically connected to the negative
psasquired, detail aker@iBodimeints of thdapesent inverdionahadiggosed hgrein;
waste receptacle 32.. A shut-off valve 34 is associ ated

howeva¥ # s fohR UnB8RT06aithat 3L @iBcloded catbdpintshtd fre atrely@kémplatyyof the
di sconti nue drai nage when the reservoir 30 is filled

inven’[iér?j B’?’i/lgq 121%? %g %H]b%ﬁ%d\ﬁ? U iBrs FOInOPEHeRTE e, it sreiub iad

can be connected to the deep drain 14 and

L pted. for. rei nf usi th t] 4. Wt ' :
sunciof TR Flnst bofe RO b AGeREER! e B dhdefiag abasis
an_autotransfusion systemw th. a gor&%Ple et achabl e

for the glaimsARdsas i CRICSHHEY hasis Tor teac e skilled in the art to variously

employ the present invention in virtually any appropriately detailed structure.

I1. Tissue Closure System 2

Referring to the drawings in fnore detail, the reference numeral 2 generally designates
a tissue closure treatment system e@ﬁodying the present invention. As shown in Fig. 1, the
system 2 is adapted for use on a pa%tient 4 with an incision or wound 6, which can be closed |
by a stitch line 8 consisting of sutures 10, staples or other suitable medical fasteners.

A patient interface 12 consists of an optional deep drain 14 connected to a deep drain
negative pressure source 15 associél'téd with a deep drainage reservoir 17 and an external

patient interface 16 including a primary fluid transfer component FTC.1 comprising a strip of
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avai l able from Zimrer, Inc. and is. incorporated
herein by reference. Fig. 2 shows an incision 6
woaoomioags4ti r st and second separated tissue por PCOMS2006/038855
38a,b with incision edges 40a,b. The incision 6
extends fromand is open at the skin 42, through the
deep dermal |ayer 44 and rlt subcut aneous | ayer 46, to
approximately the fascia 48. A deep drain tube 50 is
placed in a |lower part of the incision 6 and
rayon opethet suitabke pdneusshateridl? amtndendrape?d penebdtly deivgring@FTGdved
the incision edges 40a, b secured together by sutures
includifda §lot P0a)g sécontladyGtuid Besfatoaiponbie FSIG.D coMpfiSGE ahddroPhobic
an alternative to sutures 54, 'various other nedica

spongehAS hEBGLdraps9gh as staples, can be used. Fig. 4 shows
sutures 55 placed in the deep dermal |ayer 44 bel ow

t Ski r 4 Fid. . 5.shows .application of FTC
eyl SR hBER 1% 26 e uRAR oBREREERA: BResine Soie 15
a.suitable porous w ckin terjal, such as_rayon, .

and a sfIEE I8 nggAle BERSEUA SPUS b CRILAG CRtHee Fartlriaed foa Applicatiaas
along the stitch line 8. Rayon also tends to dry

where & GOmROR BEgAtiNe Pragsure setree aslacalfettion waeitycle prermmélerrsd. The
fluid therethrough. The underdrape 20 is placed over

negativepeissiaa sourbes 1 P8 camdpakte vitherrhamallg 8r uddes poivei. FR@@ples of
generally centered along the centerline of FTA and

both tyis beCibl-kab@u en tRansditdl 6R. FoPexaBa 1&%%@3%1;1 bP&rable portable

underdrape 20 can be preassenbled in aro or so

Vacuwrgxfoggc’g r@ﬁbﬁ‘@?ﬂ 1 sHORA LU PR ggai"i P13 iG] fg iinitl%hg(%rﬁtgd

on the stitch I'ine i any” desire

R e T e

‘ [ I ' ig. 7. It preferably conprjises a
trademag mbmrgb‘%&ma@%%smh 2 Hiat shayeanindd.S. Patent
0

| yuret hane ether (PUE), which conprises a

No.4,828:146d incarpseated hereindhey tefdtence amhgvaitable fiogl Swaptyok.dnafof Eden

bei ng col | apsed by vacuum force (negative pressure) in
Prairie, Midaesota) caxes tised@sishiatler wetiidsnfor Wha@er duyadi®ns or in multiples.

Moreover, power-actuated vacuum can be provided by vacuum assisted closure equipment
available under the trademark THE VAC® from Kinetic Concepts, Inc. of San Antonio,
Texas. Still further, many health-care facilities, particularly hospitals and clinics, are
equipped with suction systems with sources of suction available at wall-mounted outlets.

A finite capacity reservoir 301is fluidically connected to the negative pressure source
28 and is adapted to discharge to a;v‘alste receptacle 32. A shut-off valve 34 is associated
with the reservoir 30 and is adaptec‘ll to automatically discontinue drainage when the reservoir
30 is filled to a predetermined volume.

An optional autotransfusion subsystem 36 can be connected to the deep drain 14 and

is adapted for reinfusing the patienf’4 with his or her own blood. U.S. Patent No. 5,785,700
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conpression on skin surface and still maintain
channel s that all ow passage of fluid. Asshown, its
woaoi7piaar is slightly smaller than that of thecT/US2006/038855

underdrape 20, thus providing an underdrape margin

20b. The wi cking layer of KIC can, as an alternative,

be sized equal to or alnost "equal to the footprint of

FTC. 2. This configuration lends itself to

prefabrication _as an indivjdual, pre-assenbled pad
disclopgspuck g_]ﬁalggtrgwﬁ; stein gqthﬂp)()rtp@ﬁgﬂaﬁ]éabée Yaéqug%owe which is

| ayer backing from an adhesive |ined underdrape. This
availablerfrorg diratieninalagd i imporporatsidicrein by eefesentot al  r enoval

and replacenment of the central part of the assenbly

WFid)Qshowe A itichiiortf &ptingd fisashd sdbed epatatedsicsiie pdrtions 38a,b

renmoval and replacenent is the desired clinical option

with ma&ta& 'éd%e@,%a%t %@%Jlﬁaﬂ%kteaas R6R! RAIESpe a{ﬂ%eeskm 42, through

application.” Fig. shows the overdrape 24 applied
the deg ?E%%Tﬁd%f)fw% d&t%ﬁggun%%{)%géo% % 5}%5 %%{e?%{he%s%la 48. A
s ERLEELATR OSBRSS S e (IS 0200

FTC. 2 and conpr|3|ng a hydrophobi c foam (PUE) nmateri al
openiggpd 58a sandwi ched between drape | ayers 58b. A vacuum

drain tube 60 includes an inlet end 60a enbedded in

t ez Bahows thedné&iSian adgesetOndrudsurbé together by sutdreapd foamieg s stitch

58b to an outl et end 60b connected to the surface

line 56 bEdhB AEiA sOEPES 42/ EAPHESITHHRIVE A @Bred 84, Veirpus dikdr sleaival fasteners,
FTC. 3 renoved, e.g. by cutting away portions of the
h £ aps RAst® PIOY Sy ARUEE S bRRE RREOHESD Rémal Ryer 44
Sue g%& Fon thg oveggrgpe 24 can bg slit at &% to aever
below [t her ate FTC. 2. Draining FTC 2 under negative
8§ “further dryingit with air circulation

a rov ficant .heali
b%‘% éd‘é W)ﬁapﬁwe S FeTriap b 8 sirkErsal P Tnitety
noi st envir onment s in FTC 2. Such m crobes and vari ous
comprignsiarsyitphle poous witlangmptesigh su¢hues BECTL VY s treedl-suited for wicking
neutralized and otherwi se prevented fromreentering
the fldili ¢hap @kudes tloniitlr gtieh Bon8.r Bhyarealsalends toelra catatinzly gliekly, and
by introducing antiseptics
thus efficiently transfers fluid therethrough. The underdrape 20 is placed over FTC.1 and the

adjacent skin surface 42. Its slot 20a is generally centered along the centerline of FTC.1 and
directly above the stitch line 8. FfC.‘l and the underdrape 20 can be preassembled in a roll or
some other suitable configuration édéipted to facilitate placement on the stitch line 8 in any
desired length. Fig. 6 shows FTC.1 and the underdrape 20 in place.

The secondary fluid transfci' éomponent FTC.2 is shown installed in Fig. 7. It
preferably comprises a suitable hydrophobic foam material, such as polyurethane ether
(PUE), which comprises a reticulated, lattice-like (foam) material capable of being collapsed
by vacuum force (negative pressurcia) in order to exert positive "shrink-wrap" type

compression on skin surface and still maintain channels that allow passage of fluid. As
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in and irrigating various conponents of the patient
interface 12, including the drapes 20, 24; FTd,;
woBW7a41@nd FTC 3. Fig. 1llb shows the patient i RCEAUS2D6/038855
12 renoved al ong underdrape perforated tear |ines 56
and slit lines 59 in overd&?pe 24. 1t wll be
appreci ated that substantially the entire patient
interface 12, except for underdrape and overdrape
mar gi ns 20b, 24a can thus be renoved to provide access
shown, iits feotprist s skghtly sraller thad thei f therumrlerdraper2gy thyss gryiding an
I nspection, evaluation, cleaning, stitch renoval,
underddpe sgirgig 20haiihe wicking layw d¢fiF . ¢ pag ka ge ditgrasiienbe sized equal to
interface 12a as shown in Fig. 1llc), consideration of

or almdstiéduaBto thé Eaitpiiiof PI0. D NFhis ebfigurationdl¥adiitself té Pefabrication as
overdrape 24 can be slit to around the perineter or

i it
._upderdr .20.. ET wh by E . d d
backing i 41 Es: o APElab eaté) FH Yorfiblnfiof Alta e AR Eflasy total

o o B 5B BB o e ey

5

can then optionally be renoved by tearing the

adhered tookitiif agreoved and m&cwﬁn&l@&w Jesiied clggead pgtiowrathar tepn staged
same as shown in Fig. 1lb. Fig. lie shows a

removad bepadkagé dinghtdpphitationt er f ace 12a adapted for initial
or "dressing change". application. Optionally, the

FRY, @Ehe{ws it dvEfdraau fplied bher BRUR 260 Hd eHdealrhf¥ D) vith a
"footprint” as the:foam sponge FTC2, thus elimnating

.t ¢ i . i .
g2 AR TSR BRI BRGNS i
sutuceERSHL 2 R 30D b SUhEHOP Mt G e
compriyisaduiiippebs form (HEL oAk rp SHF whivped s damp laers

For exanple, the und rdr'a[)e/ FTC 1 and the

58b. Aovasnemalyain FiteOsinplad ebsnd 6@pesabddded in g fodye core 58a and
prepackaged i ndividually. Various sizes and conmponent

extendChstiveguihatdrapedayts §8tetopataueat endrdOdrdoanstabto thesurface drainage

prepackaged for application as indicated by particul ar
negativerés8hie s6@ReBi ons o |

Fig. 11a shows FTC.3 removed, e.g. by cutting away portions of the overdrape 24 to
provide an overdrape opening 54. [InA addition, the overdrape 24 can be slit at 55 to further
ventilate FTC.2. Draining FTC.2 @der negative pressure, and further drying it with air (
circulation (Fig. 11a) can provide signiﬁcant healing advantages by reducing the growth of
various microbes requiring moist einvironments in FTC.2. Such microbes and various toxins
produced thereby can thus be evap‘:orated, neutralized and otherwise prevented from
reentering the patient. Microbe CO%ITJI;OI can also be accomplished by introducing antiseptics

in and irrigating various componer}ts v‘of the patient interface 12, including the drapes 20, 24;

FTC.1; FTC.2; and FTC.3.
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Preferably, certain sizes and configurations woul d
tend to be relatively "universal" and thus applicable
woao@anidseul ar medi cal procedures, such as TJRBCT/US2006/038855

wher eby patient interfaceinventory can be sinplified.

Al ternatively, the IndIVIdP? conponents can be

asserrbl ed in various sizeS and configurations for
"custom applications. Figs 12a-d show alternative
connecting fluid transfer conponents FTC. 3a-d for

Eigan & shawes T Qatient dotetfeced2remeoredizlang uederdrapaperiasated tear
pressure source 28. FTC 3a (Fig. 12a) shows a patch

lines 5€caminsdic fines 59 inhovardrapd 24arlt exdlbbe aprediated that FitStaAtialiylthe entire
adapted for placenment at any |ocation on the overdrape

patient ?rﬁerffc@@ﬁé‘xdeﬁt Rk QuidteRpyhidoverdi@pé mafhis 2O NLE LA thGLbe
C.3b (Fig. 12b) conprises a strip of hydr ophobi c

removegiyﬁ)v%vﬁ@eﬁépc ttg &ﬁ@émgﬂﬁﬁa ?%{dythg QueLisd by \ﬂéhg?}iﬁfaé’d’u%ﬁe

e configure Wrap aroun

evaluatgwt IQ?%E}RET %cgiorggwxgx{lxggs% g% (e(F #:rrc‘al f%e asgeé %Ltwn? interface
bhel | ows-type. el bq connecto which is adapte

12aas %@Wa&ﬂéc}j SPPRSRTR e QrTuthis CFAERRHOBHSA e&cuﬁg ggmple, the

% 12e,f show an alternatlve construction of FTC 2a

overdrape 24 canbe skl to arouddhepiraneienydeothring of ke 2t peiaihremnying the
adapted for accommodating articul ati on, such as joint

same. Ptefocuble FTTR if dasity hilddsible ﬁf)nﬁ]iéluﬁ&rdﬂpe 2busd B&C.1 whereby
consi derably enhanced for purposes of patient confort,

FTC.2 BRPbd gx’éébeﬁrbﬁdflift%& hlEbed‘l}Yto ﬁ&ﬁfhté/\ﬁﬁ'ﬂﬁ% £RAIRKIESED the

transversely and l'ongi tudinal I'y with respect to

overdrd E%ﬁ %i 1?%91 % ad%es gé;&g uRtdékidk lo?FTWﬁﬁghM{%@ﬁﬂe 20.

ace or renoved

o B B Ry BbAE A B s

permts renDV|n FTd mnthout di sturbing the
56 and geraeyiag spac spsh omngm Figd18hows a further nodified

patient interface 412 wwth FTC 1 having the sane

dFamflilgshews aprepackaged patient intasfaeg €22 adapiesh febinitidl oy "drgssing

be fabricated and bonded together. In this
changet applicgtioat Optiohdlly, thedsywlysafye F2Q. locan Haee tiw sainedonfiguration or
"footprint" as the foam sponge FTC.2, thus eliminating the underdrape 20. The prepackaged
patient interface 12a can be sterilely i)ackaged to facilitate placement directly on a stitch line
8. Alternatively, the patient interface components can be prepackaged individually or in
suitable groups comprising subassemblies of the complete patient interface 12. For example,
the underdrape/FTC.1 and the overdrape/FTC.2 subassemblies respectiifely can be
prepackaged individually. Various sizes and component configurations of the patient
interface can be prepackaged for aiaplication as indicated by particular patient conditions.
Preferably, certain sizes and conﬁgufations would tend to be relatively "universal" and thus
applicable to particular medical procedures, such as TJRs, whereby patient interface

{
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[11. Treatnment Method , Figs.l3a-c conprise a
flowhart for a nmethod enbodying the present

wonvekiaan. From start 70 the net hod proceeds POT/US2006/038855
patient diagnosis and evaluation at 72 and treat nent
plan at74. Deep drains 14 ajg installed at 76 as
necessary, and the incision 1s sutured at 78. Surface
i nterface conponents 12 are applied at 80 and

inven PO R BB Eb oA RSTARE- At BaVIGHHbCRBpPoERts G be assembled in
reservoir capacity is preset at 84 based on such
variofsasizes psd eanfigaraiions &ir "watiord/ rpricetions, bl ood flow, etc.
Phase 1 Deep drainage occurs at 86 and active surface
diFgdsriagel shomul&n&ltivs Sonrleotity Heidncnsfef tarapaentsiyl'@.Be-d for
negati ve pressure sources 15, 28. The negative

conncRABSFYCS Bk 6iRfad8 dfedbtpS hebdte Brlissii@abudcd €8 2 FIC.3a (Fig. 12a)
partially collapse, which corréspondi ngly draws down

oo S A A N e

o B DR TERY Pl 28 SO AR Rt o

FIC. @éﬂ“&éﬁ%ﬁ%ﬁr@%’s a&%ﬁi Siprp %El%kévﬁﬂﬁqmpﬁ‘%{a%%gé%ﬁ% covered

The steady force of up to one atnosphere applied

by angyerdgapettde whichsed bagoniggused asrwsAPEHoEIK apajtenbhkimb or extremity
simlarly to a splint or plaster cast in controlling

66. Fads3(Fantlq) iomoelbog-tigaddnngetor FIR&3é(Kigi 12d5us & bellows-type elbow
condition is detectéd at 90 and branches to an

comndcMr 8RR Rfapteifo AtohARETE RBEGHh HEEBVhMRINPHRSSHILE 6Bt
9 , after mhlch t he :réservoir contents are inspected

&de%%ﬁ&g aﬁ agée %dnétrﬁé{fofn%cf%’[@ f%%itﬂ %ﬁlﬁ%lg e%ﬁ%’v?&le

i 'sual |nspec ecl si on box

" ti Act Sur f
wedggs[ @”p&gpe@ erin af g a%?ﬁﬂ&fﬁﬁ%%ﬁ@?v 5 AR O R Prigng loxure.
ci sion box 100, the rrethodlgwgstothe active

The fbmbulazz@ &1 3erge thusdhs @osiderablyswhanagd or Rehesespatient comfort,

active surface drai nage discontinues at 98, i.e. when
mobilifyend flexibility. Such wedges can extend transversely and/or longitudinally with

respect to FTC.2a. FTC.2a functions in a similar manner with and without the wedges 57 in
place or removed.

Fig. 12g shows a modified patient interface 312 with the underdrape 20 placed below
FTC.1. This configuration permits removing FTC.1 without disturbing the underdrape 20.
Fig. 12h shows a further modified patient interface 412 with FT'C.1 having the same
configuration or footprint as FTC.Z, whereby they can be fabricated and bonded together. In
this cénﬁguration the underdrape 20 can be omitted.

ITI. Treatment Method
Figs.13a-c comprise a flowchart for a method embodying the present invention. From

start 70 the method proceeds to patieht diagnosis and evaluation at 72 and treatment plan at
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wound/ i ncision is neither bleeding | nor exuding

fluids. Phase 1 is generally characterized by deep
wdnedwaga?2 (i nteractive or passive) and active BUTBC®6/038855

dr ai nage under the influence of manual or powered

suction. The normal duratiopy.isapproximately two to

three days, during which tinme post-operative or

post-trauna swelling nornmally reaches its naxi num and

begins to recede. .Phase 2 , Fig. b.shaws. Phase
74 DRGRABHE oS HIad TS GutrbSPRs o R RO PO HE TS Purface
. box 102. An affirmative decision |eads to .
interfoq seppaprnit 13 aganplied it80fgd sranactedd ithrexidnpeamogenys (Le.,
103, including discontinuing active suction at 104,
negatiwh ipodssure amstex i 28ha 8y ThopdllEbtien RigEvbaapCRY s Pleset at 84 based
internal pressure fromnegative to positive and al |l ows
on sudthfctodd dsapard ofFWeurd/intisie klvad dloat, ec06, potential |y
i ncreasi ng surface conposite pressure fromj anbient
Phaseli0 positive. Preferably this transition occurs w thout
appl yi ng undue pressure to the surface fromthe

AR e Y BRI B AL PREGS s, bt i
R 2 S S SPGBkt s 28 canses

FTC. 2. \Wen the application of negative pressure

the PUYE doasn Fil Reiele, pagtialbyerollapgsuiwhich cerrespopdinglyi dtawp gowp tig grerdrape
re- expands agai nst the constraints of the overdrape

24 an@ éxertsrcpdsitivancempradsianfdraspndbe tlesedewatndoor ipeisiopés In the closed
agai nst the skin 42, particularly along the stitch

envirdrini¥t 8f the Peticnt GaterfidauD, suthdoRieii€ afféctivelyanafial 1o dnitaent
anbient to positive:pressure sinply by discontinuing

atmospR&re AR 16 RN ggﬁoltf@%gx‘égﬁ&t@@s AU fient FOR cROSLivE Y&ice exerted by

rgssur e_ le_xer ( on it | Ki nh42 cont i nlu_es to conpress
e i R TSP b B o34 e e

Woun‘tg ;)? 'g;‘%g%%?é%q%gﬁgliast sli:%;ﬁl%rlg ’g:? zhéz 1% fz)wtélgggrg%ts’ign i ng{)ﬁilng %geema and

promoting healing.

A "Reservoir Full" condition is detected at 90 and branches to an interrupt of the
surface drainage negative pressureg. at 92, after which the reservoir contents are inspected and
disposed of at 94. If surface bleedipgfis detected by visual inspection at decision box 96, the
method branches to a "Discontinue Active Surface Drainage" step at 98. If the suture line is
actively draining at decision box 100, the method loops to the active surface drainage step 88
and continues, otherwise active suréface drainage discontinues at 98, i.e. when the
wound/incision is neither bleedingnor exuding fluids.

Phase 1 is generally characterized by deep drainage (interactive or passive) and active

surface drainage under the influence of manual or powered suction. The normal duration is
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110. A negative determ nation at decision box 102
| eads to interface renoval at 112 and, unless
woOneeioaeiad i s to be term nated, stitch |ine i nBOBAISRMIG/038855

and treatnment at 113 and interface r replacenent at

114, which can involve allppt part of the patient

interface 12. The nethod then proceeds to Phase 3.

Phase 3 i :Fig. 13c shows Phase 3 of the treatnent

net hod. wherei n .deep drai hage. i s discont.i hued dthe ..
approRe g ' e i Buhd R T n PP AS Yt Sgeting

re renmpved at 120, 122 respectively. The underdjrape
normagjor%q es,jﬁscgla)gm@an.néif‘tg:ggmt?rcfégaq.i gured to permt visual

i nspection of the suture line ,8 therethrough at 124.
Phase Qhen the suture line 8 has closed sufficiently, the

underdrape 20 and FTC are renoved at 126 and the

tFFigat 3testiowaPiiasedl cani2ienoihg evithait '{Stagleyt Canebonénti Reth@wat? decision

by the patient's condition, all or part of the

box 1020t ffERative d‘e@ﬁidiﬂe@c&ﬁb eﬂlc[énff? @é&tﬁa&@aﬂd 1@ aloNRIgt
conti nued. IV. Alternative Enbodi nent Ti ssue C osure

compocﬁglyﬁtg ath @ %&ﬁcgn%%lgccﬁl%ﬁf@ta!cﬁ@é éﬁéti%{f QB2 whiihSthsforms the

osure system conprising an alternative
odi t o sent _intention wiich i.ncl udes a
hydrogfBBRIVE RerB 1t 52) RGHRA Bhese 300 RepctR ERhrie A Eofs the
C ed to one nore sensors 206 coupled to the
Coﬂapi?ﬁtrﬁfcﬁ% @ Hegpa gt ?Q,@) Pogstigbn BCEGSPE PR QoBmesits Brsssure from
_associated with the patient 4. The m croprocessor 204
ambieridn positie.dyelarabbothisdrapgisioatoscurs sothenoirplyinguedigpiresguredo the
a val ve 210 associated with the reservoir 30 and
surface frotor the decvgnpfréssed] ekpanding BHIC 2d Dinying Phasgalt, nvgative @scssure (i.c.,
source 228 through its connection to the patient
suction/Rh&fuhD¢6nds o cdthflessUSTERANE chbABspoh&RER @nfiadts theotetRiPe 24,

202 with the m croprocessor 204 connected to multiple

adding?‘t{égfévé) %%‘?’9%?“@%%%%@ gg f%sm% % aﬁ)ﬁ%i&t O%ixeﬁét}\}% Pressure
discontinues, either manually or aufomatically, FTC.2 re-expands against the constraints of
the overdrape 24, and in an equal and opposite reaction presses against the skin 42,
particularly along the stitch line 8. FTC.2 can thus automatically transform from ambient to
positive pressure simply by discontinuing the application of the vacuum source.

The positive pressure exertfed‘on the skin 42 continues to compress and stabilize tissue
along the suture line 8 (step 108) ih order to reduce swelling and cooperates with the
operation of FTC.1 and FTC.2 to continue drainage by evaporation at the suture line 8 at step
110. A negative determination at decision box 102 leads to interface removal at 112 and,
unless treatment is to be terminategl, stitch line inspection and treatment at 113 and interface
replacement at 114, which can involve all or part of the patient interface 12. The method

then proceeds to Phase 3.

Phase 3
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a valve, 210a,b,c respectively. Each flow contro
conponent 210a,b,c is associated with a respective
woegaEI a2 pr essur e source 228a, b, ¢, which in tBCWUS2006/038855
controls fluid discharge into canisters or reservoirs
212a, b, c respectively. Fogzﬁxanple, the patient
interface 12 can conprise an external patient
interface 16 as descri bed above and a pair of deep
dr ai nage tubes 50a,b. The patient interface 12
it | 1da sBounPlgse B 9 e teaahpenf neihesbwBereindeep dignags it an
conprise one or nore fluid reservoirs, punps (nmanua
discontgrueg ané thedibe(s)ds smuocdat &18.c bt ovdrdrape et EHG. 2conresagved at
to the mcroprocessor 204 for systemcontrol. The
120, 122upgeyticanpUhenide?drdpp20 anbl1@. 1tak pefdrablg renfigurediogedhit
the tubes 50, 60 for delivering fluid to the patient
visual h5FeRHER of iR sHRRPLIY SIRAAShHDES1 230 Wherd hE Quigh: BAS has closed

external patient interface 16. Such fluids can
sutficiiATPHE decifibe 2 HRETC Pt hhid iR 12800 BRG] Fuds o 128,

enefigi.al .in pronpti eal i caunt eri i.nfecti
AtternaiefS g Bipeisf o oot Sondiflon, S0l bRlioh g figecs 2 oan be

the treatnment with the alternative enbodi nent tissue
replaced|ip Shase Is3nskteagtpey cortikdwn in Fig. 16 and general |y

i nvol ves nodi fied pretreatnent 230 and Phase
IV. Altepnative dimteslimeirtdisstSChosute $yseemB0hod proceeds to a

di agnosi s/ eval uation. step 234, a treatnent plan step

136 ,14deRgmalicalln shoved tidsat cloBurd 3PsteB PR conrising 24 @lternative

external interface conponent application 242,

embodiFh& BPIRGRSSAY inRhAGK, AT e ks RBHEPRIESED! Scddtrolile04,
application conponents at 246, such as connection of

which (el 4Bp R (135 By InofIIRAS 206 bl B Batl A iIARR: for
. Line Actiyvely Drainipng?' deci.sio ox 252. If t
sensingsAfS CPREOTESSRAIRAT I HHERIGH ﬂlﬁef%?ms‘aeswg’@é can be
back to the active suction interface step 250, .
prograpaed toppaEafeaginpidel (3couplsd fae ivalive 210 asspyiated witlolhe sepsrvoir
to Phase 2. :
30 and controlling fluid flow induced by a negative pressure source 228 through its

connection to the patient interface 12.

Fig. 15 shows the tissue closure system 202 with the microprocessor 204 connected to
multiple sensors 206a,b,c each of which is associated with a flow control component, such as
a valve, 210a,b,c respectively. Each flow control component 210a;b,c is associated with a
respective negative pressure source 228a,b,c, which in turn controls fluid discharge into
canisters or reservoirs 212a,b,c respectively. For example, the patient interface 12 can
comprise an external patient interface 16 as described above and a pair of deep drainage tubes
50a,b. The patient interface 12 mcludes an optional supply component 214, which can
comprise one or more fluid reservoirs, pumps (manual or powered) and associated controls,

which can connect to the microprocessor 204 for system control. The supply component 214



10

15

20

V. Applications Wthout |limtation on the generality
of useful applications of the tissue closure systens 2
wanw73dk40f the present invention, the foll ow RQT/US2006/038855
partial |ist represents potential patient conditions
and procedures, whiich m ght, i ndi cate application of
the present invention. OvEr closed tissue '
separations, such as surgical incisions. Overjoints
. Wwhere the incisionjs subject to nopvenent. and .
optionally talees o ape oxmers Afdhaiubey A Shfor deliveriag fiyidito e patient through
proceedures, cosnetic procedures, flaps, scar
the deepelviigagertsbesTét arlthuginthe Rafsireed atent igtiTife Ir cuieh dluids can
i.e., hip, knee, elbow, shoulder and foot. Any wound
compribd) faexatple, ahtibibliesk amt adsthetiod) ireigatiicageatic grosvth farsicand any
where splinting of ‘skin and subcut aneous tissue mni ght
other FluRPbGRH SIS 668 SheAlRE R obtieHnS $nfeUHER iRPRIving patient
reconstructive procedurés in which irregular cavities
comfofil € created. These include resection of tunors,
i'mpl ant's, bone, anq ot her tissues. Changes in length

g SRS e FRSGER Lo e BOEL B

Wunds in which elimnatjon and prevention of dead
system3 deshosvry idte-t rind generally myvRtves madihins Rptagatme 230 and Phase
seromas. Anputation stunps. Abdom nal, thoracic,
1 procddugask Frem fStartidhe method praceedsiipo ardiagniosistevalyatidn st¢pe234, a
wound ni ght assist ‘cl osing and nobilizing the patient
treatmdhd hianGtdp XS 6pAsdpalesin ahdtal Btibn 088 waturing\ab A4l exicina itasacef
fragile or sensitive skin, where repeated renoval and

compoh&R 2 BIEERBA 248, hRRGrMes@k PRIcrAARRS Yesadd GRhedioAGEaR
pain, irritation, oriblistering of skin in the

applica nf;og 'ﬁpfng%;negfts étlﬁﬁvgféﬂ% c@}ns%p MG e q{ngigs. | i€ T%G&ﬁ%mc?sowith

oduce ‘sheari or acement tissue so as
r imary ° i nNg. . . .
deep dl(':a?lg%e g{g&e, a tgvensllalci}{orvy\ﬁl%ler}%cg S?‘iéon 4hid a "Suture Line Actively Draining?"

decision box 252. If the suture liné is actively draining, the method loops back to the active
suction interface step 250, otherwise (negative determination at 252) it proceeds to Phase 2.
V. Applications
Without limitation on the generality of useful applications of the tissue closure
systems 2 and 202 of the present invention, the following partial list represents potential
patient conditions and procedures, Wthh might indicate application of the present invention.
e Over closed tissue separatiﬁms, such as surgical incisions.
e Over joints where the incisi_or} is subject to movement and stretching, such as
arthrotomy, reconstructive ?rpceedmes, cosmetic procedures, flaps, scar revisions,
Total Joint Replacement (TJR) procedures, i.¢,, hip, knee, elbow, shoulder and foot.
e Any wound in an area of thlck or unstable subcutaneous tissue, where splintiﬁg of

skin and subcutaneous tissue might reduce dehiscence of deep sutures.
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Wunds in cases where the patient w shes to bathe
before the skin has healed sufficiently to all ow

wonoei7@aid4on from contam nation with bath or sShew®eUs2006/038855

wat er. Wunds subject to contam nation with feces,

urine, and other body fluigls. Pediatric, geriatric,
psychiatric, and neurol ogi'C patients, and ot her

patients |ikely to.disturb dressings and woundsl

Patients with nultiple consultants and care givers

Whetnds pepaetoastriaiys eEeqerres i whishisegiderfayiiies are created. These
conprom se healing. J . Deep closure and surface
seludeasseatich of tapioes implantg, bdneaandsotheyi tisatiesoChangss indliength and
i ncision, open, or fully or partially closed by

gedretesof lahbsMaed ehdniges Bikdize, pogticn, aad chttompfanack dme dher deep
gap no wder than the width of thenegative pressure
ZRRQuet. the dressing, i.e. where the maximm

separatlon |s Iess ‘t han or equal to the width of FTC

n. cQ NSt LUC tlv
2R 7 el upindioB TR GOl GROBRK= P b
i nvention can control and conceal t he effects of early
dredusHgl hesagmas 9nd s@e®Rynosi s, and edema of the
wound. In surgery'on the |inbs, where conpression and
dmapuiatopd dbympshi s method mi ght elimnate or reduce the
need for circunferential conpressive wapping. Tissue

PEJIB A, GRSabil aﬂaﬁr SnP61BBEWHEhR AR Whikh DUk 2bNAS Kound might
such as h|p and knee |nC|S|ons and tiSsue separations

I t
t%‘sa%*%ﬁgﬁ% g WAL bafi B hlip @R peRitfBraRRe HEDEE P2,
s e ot el o Setsh B ek SRV Chna Wptacement

of tape or other adhesives mlght produce pain, irritation, or blistering of skin in the

vicinity of the wound. Alsd where dressing changes might produce shear or
displacement of tissue so as to compromise primary wound healing.

Wounds in cases where the patient wishes to bathe before the skin has healed
sufficiently to allow protecﬁdn from contamination with bath or shower water.
Wounds subject to contami;ation with feces, urine, and other body fluids.
Pediatric, geriatric, psychia%ri{c, and néurologic patients, and other patients likely to
disturb dressings and woun'dsé.

Patients with multiple consﬁltants and care givers, where repeated inspection of the
wound might compromise Bealing.

Deep closure and surface siluires and staples.

Any clean surgical or traumatic incision, open, or fully or partially closed by sutures,

or where the skin edges can be apposed to a gap no wider than the width of the
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General concept: sequential surface application of

foammaterial (FTC 2) to surgical site and other
worwTdg164Ai r-drying at the suture line is faciPCraseme/ 038855

by the rayon strip (FTC). Phase 1: deep drainage

(drain tube(s)), active or.-p@assive; active suction

applied to surface PUE foam (placed on top of surgical

| nC| sion, drains bl eeding and exudat e fromsuture

B%ﬁ, e B e%os' tf‘tﬂfpdl%g q%sgrﬁelf Qi e untl gébsaratloP is less than

ve conp YESS I'SsecC

sk el Wtﬁﬁaéffﬁ% Gy PR, erdra?Zyé“nt %?%M? o

suitabl e porous w cking material) strip on suture :
* | Imegsmsticahdrecoyspaictive autberyi the systems mtihaé%ofiﬂommsmt
3-800) overlying PUE foammaterial. Duration:
ajppyentiom@Eneboytrél dddayesal theeeffeefsfod cdarly dldeding, &xardatier,i ve
drai nage fromincision/stitch line to cease and for

S Hddhk BokisMhdledefh of edvhi@al . Phase 2: Renpve active
suctl on by cutting off (elbow connector and | eave

. &é& ﬁgﬁegﬁnbw&?é cﬂgﬁfegﬁ&fé&ﬁf argﬁa%ﬁe&@s SR8 NS oht

ver rape ana exerts posi ressure

ntia t he: eratl mai nt ai.n
csﬁm@ffe A SR R
resi dual dralnage functlon t hrough rayon strip and
* | dissuFpartipnoiiriass Pty prEectpdyirsigagss suahag e adigee
Deep drain tubes remain in place during Phase 2 for
adrcisiensgaeitissnasapagions Duypatienis withepattb xomditiedsy suchra diabetes,
days, i.e. days 3-6:-after operation. Phase 3: renpve

Vi e Re irbitlt FchGn2; She@ered hosisiallsapemaihd rdsalf Gonséwdlling
|n pl ace; visually observe wound healing progress;

5 SR %Erg%{%%}ng%camratlon several (e.g., up

ree | trial confirmation: Closure

VI C%se§ %I cal site in upper chest area in patient with

e General concept: sequential surface application of foam material (FTC.2) to surgical
site and other wounds. Air-drying at the suture line is facilitated by the rayon strip
(FTC.1).

e Phase 1: deep drainage (drain tube(s)), active or passive; active suction applied to
surface PUE foam (placed on top of surgical incision, drains bleeding and exudate
from suture line); active su;qtion compresses PUE foam, thus applying positive
compression to the entire dissection field; adhesive-lined film underdrape with an
MVTR of 3-800 on skin underlying PUE foam; rayon (or other suitable porous
wicking material) strip on s:uture line; similar type of adhesive film overdrape (MVTR
of 3-800) overlying PUE foam material.

¢ Duration: approximately 2- 3 days i.e. effective time for active drainage from

incision/stitch line to cease'and for suture line to dry and heal.
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severe healing problens showed excellent results and
rapi d wound healing. Subcuticul ar (subepidernal)
woubtwrress4avoi d conflict with rayon strip and neet/uSone/038855
early suture renoval, or pressure on skin sutures
beneat h conpressi ve: bl ack egpnge. . Option: use
pressure transducer for int®erface pressure mappi ng of
wound site and autonate control and nonitor pressures,
flow, etc. VIL Alternative Enbodi nent Tissue Cl osure
o SPhaser Bemovaattivesuetian ysenting g dhogpeonvecipr il lngyednl'C.2 in
al ternative enbodi nent of the present invention is
shhes) Reledsed Srond sticfidn, FNE2 expiareinagfiastitse ovbadbpeladdexerts
cl osing a wound 304 with an underm ned area 306 j ust

apeNtve dﬁ@@sxﬁ@tﬁﬁ’e&nﬁﬂ%ﬁﬁe Bp&Safiod §ifeS Q\ﬁaysﬁlﬁﬁ!’tﬁh M8 mild
| ocated primarily in the derms and in the

et g R S oy
‘@%ﬂﬁﬁ?re»ﬁ‘? vl Sy RLESase & s f 3% L B Fffein in place

An external fluid transfer conmponent (foam pi ece)
3@14;11‘,1%Plgﬂsggé”ar@ﬂtilv?éﬁerbdra{nﬁge, nt ernal conponent 310 and
t he sidedrapes 312, and is covered by an outer drape

¢ 3D@iratitun: agpiroxinately ﬂmmduystl o days b efter GBfatoan be
| ocated in and sized to fit the undernmi ned area 306

o APHALAN réxﬁmvefdraﬁetaxﬁ A gead @iderdr8ictd thybnedsp i Slate;

the internal foampfiece 310 A recl osabl e access panel

[ out er
v Sy e Er’r%‘é?ﬁaﬁ% R e YL Bt P e
3%0 surround ?dﬁg{? gve free center area 322 with
*a 1083%%8@ ul% % 98kt endi ng | ongi t udi nal | y

down the centerline thereof. The seal strip 324 ] )
* i hdinisabiiahconifiymetionddasae ef suggicelrsitedn pppes &g@b pxga in patient with

captured in a channel 328 (Fig. 20). , In operation,

t beverecldating problatcadnsvef anedlledil@sults amdhasd weluyid headinged

around its

e Subcuticular (subepidermal) sutures avoid conflict with rayon strip and need for early
suture removal, or pressuref on skin sutures beneath compressive black sponge.
e Option: use pressure transd‘lucer for interface pressure mapping of wound site and
automate control and moni;ior pressures, flow, etc.
VII. Alternative Embodiment Tisepe Closure System 302.

A tissue closure system 302 comprising an alternative embodiment of the present
invention is shown in Figs. 17-22. ; Tﬁe system 302 is adapted for closing a wound 304 with
an undermined area 306 just above the fascia and an upper tissue separation 308 loeated
primarily in the dermis and in the eubcutaneous layer. A wedge-shaped internal fluid transfer
compoﬁent (foam piece) 310 is located in the tissue separation area 308 and is installed

between side drapes 312 located oﬁ either side of the wound 304. An external fluid transfer

component (foam piece) 314 is placed on top of the internal component 310 and the side
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perimeter 322 to the outer drape 316 and provides

access to the foam pieces 310, 314 of the dressing
woeyei7ana®2. For exanple, the foam pi eces 310, PBTAISEE@R/038855

be changed (Figs. 2 1 and 22), treatnents can be

appl i ed and wound heal i ng pjqgress can be visually

monitored. VIIIlI. Alternative External Dressing 402.

Figs 23-27 show an external dressing 402, which can

nuf ac red o ed..and .used
armpe $120 B Wit By e sl A ER 1 %sqrrlgn%aﬁrwgﬁfo%ﬂ@ pieg5 330 can
dressing . %f Encludes a fganrplece 404 parti al,
be locatsd ipanddsized tg FtRowndenvivesd a2408 anr%ﬁrtbrrarrsmﬂﬂ%%@ndagradwnt
open top 408 secured to an upper perinmeter 410 of the
forcesftoand foncibe irgarnak fvamepieae A1, by sutures, staples,
adhesi ve or sone other suitable nechanlcal fastener as
sAqesiogibletdcdess paaeldd 189S plagedér s opérihg fahley in the outer drape
preassenbled with an outer drape 414 including a

316 adPRBMAEYAT 4dhGsi¢EBb418H pRRhEtEPID (AskProdRing aR Qlhd¥RlcSkoe center area
patient-contact ski rt portion 418. A tucked margin

R e L r%am%grgrérl%zhereof
e 5B L RISy t%r?.twﬁ?@@ B bR

ece 404 whereat blistering could ot herW| se occur
(lgfﬁﬁeratron the dressing 402 can be easily changed by
cutting around the margin 420, renmoving the foam piece
4bopendionhthedee peablaaceess m@mlﬁdﬁ igadhesively saoued aroand its
thus be inspected, c¢leaned, debrided, treated,. etc.
perimetari322 toaite dllitéﬁ&ﬂap@fi Handoprbvides pdcasseio Ham pleces 310, 314 of the
pati ent cont act skirt portion 418 of the origina

dress1ﬁ’% §y&n 90Z aPor g[b ke Bh@AGHecesB 90, 333 cal B¥Ehahghd lgs 21 and
ow (di scharge) directi onal arrow 421 froman e

2) “?%b*%%ﬂﬁézg@f‘r‘ﬁnﬁgﬂﬁéﬁ SRb b?&%@%ﬁ’?&*

4 t he upling 417. Hydraulic/ pneumatic
VIIL ¢ Fg;é:rqag?%gssgrgfﬁ\%s 423 are shown in Fig. 23 and
repre sent t he downwar d (i.e,_into patient) faorces,

whigsh T ah sy ar exiprmab fisesing 4% Fprdsemhy nrrrearrtrf@ﬁwrﬁd 8ke

404 under suction and then rel easing the negative
preassembled and used for various'wound treatment and closure applications. The dressing

402 includes a foam piece 404 parﬁally enclosed in a rayon covering 406, which includes an
open top 408 secured to an upper perimeter 410 of the foam piece 404, for example, by
sutures, staples, adhesive or some E)ther suitable mechanical fastener as shown at 412. The
dressing 402 is preferably preasserr?bled with an outer drape 414 including a foam-covering
central portion 416 and a perimeter, patient—contact skirt portion 418. A tucked margin 420 is
formed at the intersection of the dr:ap:e portions 416, 418 and partially underlies the foam
piece 404 in order to protect the sk)in :and prevent the formation of low-pressure, vacuum
voids around the edge of the foam ;piece 404 whereat blistering could otherwise occur. In

operation, the dressing 402 can be easily changed by cutting around the margin 420,
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pressure differential, thus transitionihg the dressing

to a positive pressure differential. In a positive
wonewadia2di fferential node, of operation, therPdrassi06g38855

402 controls edema by pressing the foam piece 404

agai nst the tissue adjacentgto the wound. There are

many potential medical benefits fromcontrolling edema

in this manner. For exanple healing is pronoted, scar

removgrggtﬁg gcgn?ggwh% 'a.gatpﬁ%'illce? srtﬂ) "fmwo%ﬁg 8%1’?thus

e EX erna YESSIng USE

. [ Ife! th n_internal .foam

inspecied, %*aﬁﬁeéetba&eeﬁrﬁaﬁe&a Gl P B (RSP U5 i atioe. ThE Batient
subcut aneous | ayer. The internal foam pjece 422 is

contach gliptneatianst 1 80f3hg priginal dressing Gea repindn @REe-al  wi t hi n
t he subcut aneous | ayer whereby tissue growth and
cFigs 23 shawse fividrfisve (lischinege) dis¢ationd arromis Icermiag.eltzomy eoupling
of the dressing systemshown in Fig. 24 can

417 aideh@bitatdexibe 4191 Aht@apvdl@flued sould ba thjedegbindthetdiessing 402
has contracted and becone hard, inmobile and edenat ous

ﬁthrouél’b‘th@ﬁi% wwan@f&%%ﬁpﬁngm eﬂﬁﬁhﬁ@é Zﬁle%ﬁ{aﬁé SotPRs&¥E BIrb@drrows

I nternal foam pieces 404, such as conpression

423 m&%ﬁgx!végﬁ/ S]ﬁpﬁbeilf‘(ﬁfeﬁre‘g%:%c &ﬁ %\ﬁéer ({ &f ?tﬁg)%g&tﬁ]ﬁ)%%zghmh can be

anot her . ernal foa e 428 in ace
establ Sl S G O e AP R HE S A BT legin e negative
-shows the external foam piece 404 in_place alone for
pressuge éﬁer@tlgh @Wﬁ@t@ghqcy@ssmgg@tmsltglp pressure differential. Ina
epi dernis. Fig. 27 shows the external foam piece 404
positivopressert diffetehtalghodesofanperations thendtegsing 402 egrdrvlsedesra ygpressing
406, | eaving an open top 408. I X. Alternative

the folripadt BN hedihi @i NguSyaaesmt *dde Wognd 28hebavsmyiey potential
anot her alternative' errbodl ment i nternal/external

medicd GDeHRGroRY 5&&%1&%‘&1&&5 RthiShapBér. Wk RxahpleXhealiBdks promoted,
oam pi ece 504 sinmlar to the foam pi ece 404 described

wer R AN L2 LS

g éz I;(b T%{Qﬁ(all ﬂgss?'lnlg %f use mfcggj@n&lo%c\aentl? gx? 1ntev¥hnI 1 tjgarn
piece 422, which is located below the dermis at the top of the subcutaneous layer. The
internal foam piece 422 is adaptedt;for applying a pressure differential within the
subcutaneous layer whereby tissue growth and closure are promoted. The inside/outside
conﬁguration of the dressing system i‘shown in Fig. 24 can rehabilitate and make pliable a
wound edge 424 that has contracted and become hard, immobile and edematous by applying
pressure differentials across the e);‘;fefnal and internal foam pieces 404, 422, such as
compression (positive pressure differential) for edema control.

Fig. 25 shows the wound c<?nﬁned to the dermis 426 with another internal foam piece
428 in place. The subcutaneous lagfef is substantially healed. Fig. 26 shows the external
foam piece 404 in place alone for @awing the wound edges 430 together at the epidermis.

i
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the bottom of the subcutaneous | ayer on top of the
fascia in an underm ned cavity 510 forned by the wound
WO 200748640l st al i nternal foam piece 412 | ocat eBCT/US2006/038855
primarily in the derm s and the subcutaneous |ayer
portions of the wound betw§§p t he external foam piece
504 and the proximte internal foam piece 508. The
dressi ng system configurati on 502 can be configured
) and reconfigured as necessary to_accombdate vari_ous
Fig. 27,zboe thegrtaraal foam piese A4 gavareshien tesisles apd bojtam Py ghe myen
_exanple, the proximate internal foam piece 508 can be
coveringeAdoy lsdving en opéretoprfd8r mi ned cavity 510 cl oses.
Li kewi se, the distal internal foam piece 512 can be
IX. Altegtmive Enodiméh®resshp S weewse2 | ayer and the derms
; have heal ed. Moreover, the foam pieces 504, 508 and

Fi2 288008 yEieRbASE Sidth e UnidoRREt: ixﬁgﬁxggeﬁémgﬁﬁ'%sing system

pi eces as hecessary in connection wt ressi ng

conﬁg&m \Qﬂlgar"f‘%d%&gl {élﬁgﬁge&oﬁéﬂ il ttio e fog%ggggcfc’e' 40%”&?%bed

sizes and confirgura can be chosen mze

TR AN N R T ——

anti bacterial neasures, irrigation and other treatnent

The assepblyn @t eonsists ofja ro¥imeds interpal foare pisse paharhigh gan be located at
descri bed above can be used in conjunction with the

the botnestthe gulsytineonsdagerion top dethetfasciriovh dedeantsskcavity t5hé formed
foam pi eces thereoft and to the wound itself. .' .Fig.

by the ROush it o distall integid) Bbdne yices NBY 10dh1e8 PiiRErisy SitBEUSORs and the
conpressed under the' vacuum effects of an external

subcut%fﬁwayé%mswfm WO B RAREIhE e)gt{eﬁl‘ﬁ’[‘fhc;ahgﬁl&éﬁ oM C}Hé‘

e conpressed outer foam piece 504. Thus ‘conpresse

proxim%i%gnt%ﬁi ﬁ%}’?&%"é §q8adapt ed to transfer positive

ssure erentral, conpressive forces to the area

the wound. X ternative Enmbodjinen essi ng
e SR e spmen chufieusatin UiGm Bk coniPyed Rbtecontred as
preassenbl ed external dressing assenbly 602 conpri sing
necessay; tapqceryRadateeyasigd Borah cordigurationp ineesious siagesmfihsaling. For
The dressing assenbly 602
example, the proximate internal foam piece 508 can be removed when the undermined cavity

510 closes. LikeWise, the distal internal foam piece 512 can be removed when the
subcutaneous layer and the dermis have healed. Moreover, the foam pieces 504, 508 and 512
can be replaced with different sizes of foam pieces as necessary in connection with dressing
changes and as the wound configuration changes. Such sizes and configurations can be
chosen to optimize the beneficial effects of pressure gradients (both positive aﬁd negative),
fluid control, edema control, antibactprial measures, irrigation and other treatment protocols.
Still further, the access panel 318 Qescribed above can be used in conjunction with the
dressing system 502 in order to pré;vifie access to the foam pieces thereof and to the wound

itself. S
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i ncl udes a foam pi ece 604, which can be conpletely
covered in rayon 606 or sone other suitable materi al

wonzodT/odw@2 desi red absor bent and/ or w cki ng PCT/US2006/038855
capabilities. The foam pi ece 604 al so includes a core
605 conprising a suitable erial, such as

pol yur et hane, hydrophobic féam Alternatively, other

foam materials with:hydrophobic or hydrophilic

properties can be utilized. Various sizes and shapes

offig- RS shewnihsi semagouterahdressing HisteampVhyanpressad m@ﬁrﬁ@e vacuum

cutting and trimmng it to size during the course of a
effectsretiarc etepabrastdumesouith avithdherpipe 8é6 60wvn ghtlyrdovaldnythe

placed in a recl osable sheath 608 including a bottom

compfssed oufckFomn piet 5041 Yheoooaiessby, thesmuanbe2 isadhged wetransfer
backing strips 612, 614 and 616 forming a centra

t pos1t1g@i§ﬂé’szﬂﬁe 8 rerfinl, THR gﬂasél@e Fdrées 18 the fe£6MNhE HouRPENI NY

n the bottom panel 610 is initially covered by the

X. Aﬁ%ﬂ&tﬁeﬁrﬁﬁg& }l%ntsf)fésﬁng 2&§Senﬁﬁ ¥hNg the center backing

XPOSes™ 1 am ce 604 t hrough the

open 18. The re sable a 8 al so inc
B2l Yoy ire hblse PR sED e el SR S ER AN 0 g
fron1end to-end and generally longitudinally centered.
comprisipg g8 altergptiverraborlinant of shesprsepi VERIiQhe nﬂﬁcﬁéwwsmlbly 602
the recl osabl e seal strip 324 descri bed above. The top
includsa ndbars plEcalo§é, wiich vatelse ¢dmplekelyorotvered 24 rayjon $26 or sérhe bther
can conprise, for exanple, Leur |ock connectors or

suitabdORRtefial W ith St dedRé®alsotbedlt SANGIOLICKIAR coabilifs.M The $<5k@1@bféce 604
608 can conprise polyethylene or sone other suitable

also i IaorE 6 ﬁu{é"‘f?l.f?ﬁﬁle%ﬁénﬂe L{():ﬁr ggﬁ%ﬁlt ?%dnlt: Q{}}d‘f’ophoblc

suchsas per neabli |ty, X1 bi | |ty, I oC

‘ foam.amjtel%g{ilrg C ér'fg %aqg a{l§ {Vﬁﬁh Xl%r § op ci“g ilc A ertles can be
132hho Tl as SRIW

S are

] S P B P B i

608 can be forned from such naterlals for applications
cuttingfgad &g 1 totise Jaipihe souse oha medigelarpegdies. and t he
dressing 602 is not required to be airtight.
The foam piece 604 is removably placed in a reclosable sheath 608 including a

bottom panel 610 selectively covered by removable, adhesive backing strips 612, 614 and
616 forming a central opening 618. As shown in Fig. 31, a central opening 618 in the bottom
panel 610 is initially covered by the Center backing strip 614. Removing the center backing
strip 614 exposes the foam piece 6()4’1 through the opening 618. The reclosable sheath 608
also includes a top panel 620 with a'reclosable seal strip 622 extending from end-to-end and
generally longitudinally centered. "The seal strip 622 can be similar in construction to the
reclosable seal strip 324 described'above. The top panel 620 also includes fluid ports 324,
326, which can comprise, for exanipl‘e, Leur lock connectors or some other suitable fluid

connection device.
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According to an enbodi nent =of the nethod of the
present invention, a dressing assenbly 602 can be
wonremmaudfsact ured, or custom assenbl ed from sui Pabius2006/038855
conponents for particular applications. In a
premariufactured version, ghe dressing 602 is
preferably presterilized and packaged in sterile
packagi ng. A common application of the dressing 602 is
on a recently-closed surgical incisiqgn far_ contraqllin
bhe shratly 08 sarb‘eqﬁ@?nﬁmfm%ai@a&r somg giheg s iAbfegmaieal chosen on
dressing 602 can be placed on the patient with its
the bastsouftperfopnansk coipasiai sugh s rineekilityd flovibilits, Medompatibiligeand
636 (Fig. 36). The center backing strip 614 is peel ed
antibadigrzipidpertiest Vafvpepenetile ahdsaxipmsmetbie nepeial e 6d@monty
and t he adhesive 628 on the bottom panel 610 (Fig.
used asiskin drhPEs iIRREAIEH 2BAIRaRbRMWEGS haalfrlgWafl b padtabed by WRpdsre to air
can al so be provided by constructing the sheath bottom
circulaﬁ?rg. ek ath 668:5h P@fo%@@ !ﬁ%nf%tcﬁ Eﬂa"i’érﬁalsofor Eﬁ{p%ﬂ}fﬁs‘j\kfﬂ&e
ot her 'passage confi:gurations therethrough: e
. dressing 602 can t be,pl aced. o he patient, wth.
continys VERTELHORan S a0 nas Ao Bs o ey ZoEplap i to B bikight
fixation. The side backi ng striPs 6; 12, 616 can then
peccprting tooan epbadiart L thengthod of the preseREnBeRtiogn? fissene
610 conpletely secured to the patient. The fluid ports
assemtgP 402 eatbeapremadafpciced; or cusioniressembladdiem gnitahle compaicnts for
of fluids, or both, depending on the particul ar
particuldr @pplidfibngreinrosiemagyfactied verddrm dic drassing 0Asie prederably
vacuum source can be attached to one or both of the

presterﬁ%&%n@éfbka?&ﬁin BdHle pAkaGi@PPr i se a nmechanical, powered
pressure differential source, such as wall suction.

S S OB T LG i
cone S LS5 S ST SRR S et on

acconmodat e patient npbility and tend to be relativel 3%

the patignhpith its dobpmrnanel oneping6d 8 lagakad; aysr asidtch lige §3¢ (fits- 36)- The
devi ces can be preprogrammed to provide intermttent

center baakirgg step 624 ispeekddian thedwtioiransl @i, togrposeghe opening 618 and
automatically respond to patient condition feedback

the adhesive 628 on the bottom panel 610 (Fig. 33). The opening 618 provides a fluid

transfer, which can also be provided by constructing the sheath bottom panel 610 from a
permeable material, or by providing other passage configurations therethrough. The dressing
602 can then be placed on the patient, with the bottom panel adhesive providing temporary
fixation. The side backing strips 612, 616 can then be removed, as shown in Fig. 32, and the
bottom panel 610 completely secu%ed to the patient.

The fluid ports 624, 626 are adapted for either extraction or infusion of fluids, or both,
depending on the particular treatment methodology. For extraction purposes a vacuum
source can be attached to one or bqth of the ports 624, 626, and can comprise a mechanical,

powered pressure differential source, such as wall suction. Alternatively, hand-operated
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signals. As shown in Fig. 33, the application of a

negati ve pressure differential (suction) collapses the
wehema1d@®8 onto the. foam pi ece 604. The vari OBET/US2006/038855

dynamic fluid forces and fluid novenent effects

descri bed above, can thus begjbrought into operation and

controlled. Fig. 34 shows the sheath 608 further

col l apsing on the foadm piece 604 as a result of

evacuat.i on fyom bo of , the flui 0 4,
mechad 108 oy b5 FEvidcth e o, stitip R (5238 Bgpmovac
_air _pressure force arrows 634_show t he ﬁ%ﬁél cati on of
device viatlable from ZiganerCerpnels Werawedighae Sk %It‘fﬁatsg guction
onto the foam pi ece 604. Fig. 35 shows opening the
deviceseah astonimpodepdtisnt mobidity andoiendito bamelatively sgnpletie operate.
dressing 602. The foam pi ece 604 can then be renoved,
Powerdd stdtionant flufd gump devivdiasatidy prdpeogtintred tb providSiGteramittent and
be visually inspected and/or treated. The foam piece

altem@cﬂlg sadiforPshd thFRREDaRY &) au®imAtRBIIP ERPondE® pABERATHAfNion feedback
FIig. 37 shows a cross-section of the foam piece 604,

st 0 O s A AR
confe ST e B B BB b 38 B8 i

38-40 show a_dressing assenbly 702 conpri.sing

an
movempntertfegtsidpecrinen gho vasgan this herfuOpght supopelem pndsrmdioded.
i ncl udi ng a, foam pi éce 704 conprising any suitable
h¥ify. 8¢ shdvivethe shémlnl 60 fiirther cdlbpsmgmn ¢ foam pitee §0dana result of
pi ece 704 is selectively and renovably located in a

evaculti&ibm 1o ofhe ElaidcpottsiBR, 84 fidicated by thdruigteai Brr6@8632. The
descri bed above. A liner 706 can conprise a piece of

ambinfHiP Pre3furs RffFe &GS 62&%&&@&% aPBli@kibAbf AHARFQD wWhichiefds to

romthe stitc I ne 636i nto the foam piece 704,

couapggﬂ:te;ﬁ%étan%{)ﬁ%dﬁghé’%'oéﬁa?%ﬂeéeo&ﬁge the patient from direct

_ oam prece 704. The liner 706 can be
s btk 42020 ek, HD PO STLIROEL B oIS geing

The fZa?ﬁz pie?:e 284? gefnet%ertl ge lrJetfrilcl)\jeﬁ,e asrs%ggvin lir)ll Fsgv %i6,| v?/l]f?elreeby the stitch line 636
can be visually inspected and/or treated. The foam piece 604 can be flipped over or replaced,
as necessary. Fig. 37 shows a cross-section of the foam piece 604, which can be completely
covered in rayon or some other suitable wicking material 606 in order to accommodate
placement of either side against the sititch line 636.
XI1. Alternative Embodiment Dressing Assembly 702

Figs. 38-40 show a dreésing assembly 702 comprising an alternative embodiment of
the present invention and including a; foam piece 704 comprising any suitable hydrophobic or
hydrophilic foam material. The fogm piece 704 is selectively and removably located in a

sheath 708, which can be similar t(é the sheath 608 described above. A liner 706 can comprise

a piece of rayon or some other suitable material adapted to wick fluid from the stitch line 636

1
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conmponents, such as the foam piece 704 and the |iner

706, in a dressing adapted for wound i nspection, wound
wonrestoaedt and conponent change procedures, al PCHUShmEN38sss

having to renove the sheath or disturb its adhesive

attachment to the patient. _£9g. 39 shows renoving the

foam pi ece 704, which can be flipped over for reuse or

repl aced. Fig. 40 shows renoving the liner 706, which

i T AL

emoval i nspection, treatnent, |rr|gat|on and oth
foam piese &0 The lingse/ 08 6am b sizerbioday, fletrgainskt he doftemanglff the sheath
vacuum assi sted and/ or other treatnment can resune.
708. XI'1. Alternative Enhodi nent Dressing Assenbly 802 A
dressing assenbly 802 conprising an alternative
e ogéraren, tif drekndoaseaablly 700 vemtaptd tb sitiERomadilynadilgbles
1 and includes a foam piece 804 in a sheath 806

compBa3RS, 86cH ArthORA/ Tﬂgcm &1dQA NBerl 7060 Rs AR %ﬁlﬁr wound

seal strip 808. e sheath 806 includes an upper dr ape

inspe&%;% bv%ﬂnc? 4Qa \é’ﬁ{oeﬁﬁ c%ﬁg)oﬁgmﬁlﬁ%%% ﬁog‘elﬂh{ @bAngvﬁhqlﬁ having to remove

pernmea

sh udes a peri 12 mh

the SHERG Elésgm% #ﬁﬁﬁwﬁm SREr h@saagsmp 538 PSS sdogthe foam
adapted for_ providing a relatively fluid-tight seal

piece a%oﬁlacle Ren knBipprd gvR. formsasqrrepigeass g0 B0ws samoviag the liner
relatively narrow in order to minimize patient

706, wihisk omf ast be sdsily replagedatWisin thediner 706 teotaveds thastétich g 636 is
conprises a suitable wicking material, such as rayon,

exposad dorssxitandmotal, inipecsibe Atdatpedt] fegRionha othbh@rovel@es. alle sheath
conprising the dressihg 802 can be chosen for

708 cﬂ?flﬁﬁ R irbd16d Ahd VEGHBLMURAREMA/RloBfP BBA Rt bdnl ¥sume.
hydr ophobi ¢ or hydrophilic reaction to Iiquids,

i1, RAGLEIEBRBbA AP ATHLOLGLAR, o oD L] €5, and ot her

ormance-re and criteria.ln

erati.on ssi ng. 802 | ced n t he i ent
oo sembl LB e s eBafts rrbrdmes b@@@? Piesent
813 can provi de tenporary flxatlon and seal
inventjen isshevntin Fig. 41 end melusies p feare picsg 8P4 ineshen @a&%@ adapted for
perinmeter 812 for securing the sheath 806 in place.
openikg andlcliosing through a reclosable seal strip 808. The sheath 806 includes an upper

drape portion 8§10, which can comiérise a suitable semi-permeable or impervious drape
material. The sheath 806 includes a perimeter 812, which can be provided with an optional
adhesive perimeter seal 813 adaptégl for providing a relatively fluid-tight seal around the
sheath 806. The perimeter seal 813 can be relatively narrow in order to minimize patient
discomfort, skin maceration, etc. A bottom panel 814 comprises a suitable wicking material,
such as rayon, and extends to the sheath perimeter 812. The materials comprising the
dressing 802 can be chosen for pegngabﬂity or occlusiveness, biocompatibility, hydrophobic
or hydrophilic reaction to liquids, Bacteriastatic and antimicrobial properties, and other

performance-related properties and cfiteria.
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transferred through the wicking material l[ayer 814 to
the foam pi ece 804 for evacuation through suitable
wohw7d4om@mnect ors, as descri bed above, whi ch caoThs2006/038855
attached to a vacuum source. Mdreover, the dressing
802 is adapted for providing a positive pressure
gradi ent, also as described above. The seal strip 808
permts access to the foam piece 804 for flipping over
r changi ng, .as.indjicated. The foam pi ece 804, the .
3{4 SB@aH%ége prsPenD s @fa&ﬁ% op Hie RAUERS 9¥gT ARtoupd g stitgh lipe.
814 can be assenbl ed for independent novenent whereby
The perimgtes allfesisiet & divar provadedrgpotacs Exatismradenaling ok sirip of tape 816
around the perineter 812 where the drape upper portion
can be Blb0ed svardinndrhthcpetimetdn 8 | M@lseogringpthe shaath §@Goy/@rplat4 Fluid is
Such i ndependent freedom of novenent pernits the

transfefe@ & bitth A6 S8AhY mBRdial Ry&eIanh ks o8m iR Jo4abFlevacuation
conformto the patient and various applied forces,

\ gt The Lo o]
througlz gi%ﬂ:tbﬁea‘ﬂlﬂﬁ %81%&%&5% 5@‘ QLRBbSA abve, éxzfgiglﬁghﬁ H?éﬁ%ﬁ% g{;f%cﬁum

S expan contract 1 nde ent
of her without distorti t ot her. conponents or .
source Mgt G ket DR it st in SRR GF pregfing fadint, oo
dressjng assenhly, 802. X |1. Alterpative Enbodi ment

as descriped 3heig- dyperserhsoiS0R Rerws pergsssipdhe fagppieeo®id 0% flinping over
anot her alternative aspect or enbodi nent of the

or changirgs esiindiqatesint i on i's shown in Figs. 42-46 and includes
a dressing 904 adapted for controlling i ' ; the
aiel foaatpicrn 804, the diape upperportivnedidi and thewivkingamateral layer 814
negati ve, suction f.orces to a patient with an

can be h¥8indledTol HABpdndSYBowaRAT FhieBy HionIY Uk 8Hent among these
limtation of the generality of” useful applications of

compolefls SURHAIRARE e REERER P At IR SR, ESREORRRBI o prppected

stjtches 908 or hgr .suit abl e und- cl.osure .
tothe Fking fieren st i Nt PanpPBLsht SRROET GL80 Vrdpugerpiy the
. The incision 906 can include a_closed suction drainage
dressing @gwennbly SO toeconfigareitselfinadicaefosmdn thapdtisht andrvapgus applied
brought to the skin surface through a stab
forces, such as pressure gradients. The individual components can thus expand and contract

independently of each other Withoﬁt distorting the other components or interfering with the
performance and comfort of the dréssing assembly 802.
XII. Alternative Embodiment Dr‘eissing System 902

A dressing system 902 corr;pfising another alternative aspect or embodiment of the
present invention is shown in Figs.‘; 4?-46 and includes a dressing 904 adapted for controlling
the application of positive, comprejssiive forces and/or negative, suction forces to a patient
with an incision-type tissue separa’éioﬁ 906. Without limitation of the generality of useful
applications of the system 902, the_; ilicision 906 can comprise a surgical incision, which can
optionally be closed with stitches 908 or other suitable wound-closure procedures, including

|

staples, adhesives, tapes, etc. The incision 906 can include a closed suction drainage tube
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i nci sion, using well-known surgical procedures. The

dressing 904 includes 4 dressing cover 909 with an
wopbi7masd42peri meter base ring 912, which conpr PEEAIS2006/038855

sem -perneable material with a | ayer of

ski n-conpati bl e adhesi ve 91zy.applied to a | ower face

thereof. Prior to application of the dressing 904, the

base ring adhesive 914 nounts a rel ease paper backing

910 1rbt§§ g& (%* th@]f%ls\légn}, |hn h c%h %@%?o&gﬁpto%g slgjﬁis ac%zltilro gﬁ g f‘gﬁb

s a cen openin
throug ich the dressi 3%904 IS dovvnvvardl y open.
incisiry, ygin VLRIl PORS UGS udes a di st al panel 922

aﬁerlmater 924 generally defining a folding
p dppssibg Q04 insbudea Adlressipg sRvaral0” M@thﬂrwmmgl mppigneter base ring

secured to the base ring 912 around the central
912, vigeincaapiks aatma-painieablefmdtelial gyithcolalyepsti skinecauippibleTdthesive
base and return rings 912, 926 thus form an

914 apﬁliéagb R36 W&k fasobleBf t P60 8FSlidAa6E oS the Wedssing %A Sthe base ring
adapted to expand and col | apse. A distal cover opening

adhesﬁr%@msfn@gm éaee ggﬁoa&& 9@@% 4 F%mﬁ%%fé%@?dﬂ bwﬁg 44).

ape apsi bl e sheath

The bf‘%rrmgnéa]{}' (#Sirna? %f:gﬁay, HaerlmZn% %err]lgrgé 1 @B%%ﬁ%lb‘gvﬂgh %t?’e dressmg 904 is

. for_exanple, a needle-fre Iock
downyardla AP tABPYRG SEEAHEISITE 20 P bises & devh &éne Hop8 Bimster 924
air valve. The tubing 934 includes a EIOXIHH| end 935
generglndefininga foldingi eailapsibleiede® and e pogximaeregite singifgocesped to the
909. An optional transfer assenbly or elenment 938 is
base fxgs9 12 axoent this icbintral ohening 988 ate@dthen tblding coqplapsitletddgo ufie base
the central opening-918 thereof. The transfer assenbly

and r3R o9 d6ythi oM Snva gt 66818 kidckiees baselsah@tre 928
core 940, which can conprise, for exanple,

adaptﬁ@%y&%%ﬁ(gmco%ggﬁr IA QRMI BB h%hng b9 %rfofrﬁéd inltRe distal panel 922

ent "and nenory- per ornance

char act [ i S T ans e
end oA P BT ler Pl B e T E I A U urn mounts
mat er.i al _such as Owens ra on surglcalggre55|n

length pﬁr@glé_t%@g( P%t%}iﬂgﬁl@pg distally in a connector 936 comprising, ftor example, a

needle-free, leur lock hub or other §11itable tubing connection/closure device, such as an air
valve. The tubing 934 includes a ﬁroximal end 935 communicating with the interior of the
dressing cover 909. o

An optional transfer assemlioly or element 938 is positioned within the cover 909 and
is exposed through the central oper‘]‘liﬁg 918 thereof. The transfer assembly 938 optionally
includes a compressible, reticulatec‘:l c:ore 940, which can comprise, for example, polyurethane
ether foam material chosen for its hydrophobic, resilient and memory pérformance
characteristics. The transfer assembly 938 also includes a porous, flexible liner 942

comprising a material such as quns® rayon surgical dressing with liquid-wicking properties

and biocompatibility for direct contact with patients' skin.
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and bi oconpatibility for direct contact with patients'

skin.Wthout limtation on the generality of useful
weappvicaedsz ons of the dressing system 902, PCT/US2006/038855

post - operative incision dressing applications are

particularly well-suited fogs.same. The dressing 904

can be preassenbl ed and steril e-packaged for opening

under sterile conditions, such as those typically

L0t al ned j.n operating:ro ) : I '
a2 BRbtalch §R B bheiare Bl WRERRb LR SRORR I 3 m 002,
with sufficient overl.ap.whereby.the perjneter. base
post-apprg S Hireion/Beesine SIS ot ALY SRlTbs b dieThe
area of the tissue separation 906 and beyond the area_
dressing 9hean bs/pragssembled gad sisplarpackegeddps epapingogndes siptilesoaditions,
dressi ngs 904 can be placed end-to-end (Fig. 46) or
such asithiese bypiealtyemaintapneden operatifig monisv dlhg cenival opering Ol § efrybe sized
l ong incisions 950. :1n such nultiple dressing
to accaRiphddartthefissue sbir&tont 906 WitlnaifAGidnicamrribg wheteby el périnketer base
an intervening barrier layer strip 948 at |ocations

ring 2SR élneddggla?ﬁj V1P atif drRAAEhd 488 ofhe AR SAMBLEPH06 and

pur poses of patient confort. The barrier layer strips

veson i SR LRt AR 8L UG gRRUER 50t can
o i L, 38 S5 Sk by B S B BBl

forms a relatively fluid-tight engagenment around the .
incisionscpOmdn suckymultiplyreessing dpplicatipasshe atiteh Hge 832 carghp covered with
conpri se a suitable seni perneable nmenbrane material,
an intedvehing bitrib layebsteipOH8 it locatjons vdreacthe midbdsivescdated base ring crosses
enhanci ng patient confort and avoi ding maceration in
same F819ussiRbast patieRBmIOrtS Uht Bk Rr Giykf &fi @94%&1@0@3331&6,&‘01‘ example:
sog)r ce 944 I?s coupl ed to the tuk})’iEng gonnector 36. P
WAL i1 EOn, ) r r ¢ New J .
Xero 0 on‘pgéﬂze v fr&g Ig\%egﬂmgﬁgl Bevidd! fife. wool, 8W ersey;

I se autonnate pressure sources. For

exanpl e, aut omat.ed wadl suction is commonly avail abl e
Vaselfiig %g?datof %&aplsé%ﬁ)éwgﬁdmgf)g'ev\her e in health-care
facilities. For, pqQst-operative incisio r.essi ngs, '
opdeRRsGIang RN ATY BI% thlbf Fosans ao@l%&VPQéﬂJég-t@t hgagement
connector 936, the dressing 904 evacuated, and the )
arounddlhd treafimentoanead| @pt&nm@mtbq bgdsaingtRl2 can comprise a suitable semi-

permeable membrane material, Wlth §uitable breathability characteristics for enhancing
patient comfort and avoiding mace;fration in the contact areas. A suitable differential pressure
source 944 is coupled to the tubing connector 936. Without limitation, the pressure source
944 can comprise automated and ﬁ;anual pressure sources. For example, automated wall
suction is commonly available in c;pqrating rooms and elsewhere in health-care facilities.

For post-operative incisionfdr:essings, oﬁerating room wall suction can be attached to
the connector 936, the dressing 904'§vacuated, and the wall suction disconnected whereby
the connector 936 seals the system: I;t will be appreciated that a "steady-state” condition of

equilibrium can be achieved with positive, ambient air pressure acting externally on the
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the connector 936 seals the system It will be
appreci ated that a "steady-state" condition of
wequ7idbise um can be achieved with positive, anmBCEMUS2@6038855
pressure acting externally on thedressing cover 909
and the transfer assenbly 938 conpressed internally,
and thus exerting conpressive forces on the
i nci sion, 906 and the surroundi ng area via conpressive

.force 0 939 i g. 43)...60r exanple, Fi.g. 43 _shows..
aressipipSr 08 BAT s demmivhy Fismbly e SR i Pl S S

l'iner_ 942 extending beyond the pol yurethane ether foam
compregi e 9aees oRdhe BiciHRg 0% 298t sutonnding atee g pIppressive force

perimeter 946 |ocated within the double-fol ded cover
arrowp@I9 dig.et3)924. In this configuration any |iquid

exudate frpmthe incision 906 is effectively

t Fansfaarple Figy3whows tig dressingroOdfcolliyssed ayitithé tayen dBbging liner

away fromthe incision 906 via fluid transfer arrows

942 eddding BSfRIANGBIPELIENS b8 284 MNP arkPRrRRg X RRGIEMickness
fromanincision |line for a short period, comonly a

s s s GG IO G GBATH B

air.circul atjon.admtted.thr.ou the.sem.-perneable . .
configdiioR o o e ot e oG by SreERERy REdRa Sowicking
. and the healthy skin arqund it relatively drfy in order
actioniof thg1gyen ﬁﬁ%r taves fronp thegpeision P86 aia flwid dgnsfey atrows 941.
provi ded by conponents of the dressing 904 can al so
Serosangninepbufleidtemissiansaen be axpacttdreony aa lincafiombamtbr a short period,
exudates, in cooperation with the w cking action
commdeBct ddyast tabpafeer allbbératibie Thewidkig RAdn bhthetr8yon liner 942,
conpressed configuration (Fig. 43), the tubing

coupldd With R s1i@ AL HABenCANCIRNORER a8RTdAGHRMSH 8t deBli Detdi@ible base ring
transfer €lement 938 for direct fluid transfer

912, chﬁ%%? qi‘(}) ﬁﬁﬁng%;fxggﬁem&\éﬁﬁ%% &l %eel’?e%itﬂg ﬁl%g %neogﬁhla\#gr%iea‘ﬁvgy dry in

I NCl Si on-closure
n

enefjits. The stabilizing.and.fixating effects on_the .
order 04 BRGSO NEREF SO g7 R B PR P O fessing
forces applied by the dressing 904 tend to pronote i
904 canplsagantifufe fneitragionpplosagvelofyapind expdaies, sy caopatation with the

wher ei n opposi ng edges are sliding and noving one on
wicking action described above. With the dressing 904 in its compressed configuration (Fig.
43), the tubing proximal end 935 can engage and be pushed into the transfer element 938 for
direct fluid transfer therebetween. | :

The evacuated dressing 904 provides a number of medical incision-closure and
healing benefits. The stabilizing and fixating effects on the incision and the surrounding
tissue resulting from the forces app'liéd by the dressing 904 tend to promote contact healing,
as opposed to gap healing or healing wherein opposing edges are sliding and moving one on
the other. Moreover, edema and ecchymosis control are accomplished by exerting positive

pressure, compressive force via the compressive force arrows 939 in the compressed core

940, which tends to resume its pre-compression shape and volume as pressure is released
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the other. Mreover, edema and ecchynosis control are
acconpl i shed by exerting positive pressure,
woanpveesaeve force via the conpressive force aPCOWS208938855
in the conpressed core 940, which tends to resune its
pre-conpression shape and y¢lune as pressure is
rel easedwithin the dressing 904. Thus, the effects of
restricted or controlled | eakage, for exanple around
... the base ring 912, tend to be offset by the controlled
within theressing P04+ Time thepldectuef restrigted o pentepllesl doakage e cample
t hrough the dressing 904 can be beneficial for
arounddlagbase irinig%d 2i tene tnkd offfsst by theeontreldertcéxpgnsion of the icors, 940. The
etc. The system 902 is adapted for adjustnment and
limitedradyxhacenan thrasginie esssiny 904 cithbe balefisial fr cohipslling iraadal
healing an incision. Additional air displacenent can

moistuRe redPink @shcktatioh hgc.connect or 936 from aut omat ed or
manual sources. Wall suction, nmechanized punps and

D e R L T
oo R S A S b ARt

of the incision 906 can be acconplished by making an
connecfor 3§ Srogn yfpmated on agpal SEHISES. ¢ \gﬁﬁycmmh%@dmu@lmed

and extracting or Pifting the transfer assenbly 938,
other aptigmatadysousqes simip apipbied.ndagiidvagosn sdirees ineludé:esqueeze-type bulbs
assenbly 938 can be flipped over or replaced. The

(630 indfig SIHNGEnHAet) BamovhPrevheuatas avdikBldyoraMimyiendna of Warsaw,
repl acenent portion of the cover 909, whereafter the

Indiandl 2RE ShdtAnORbes ARsRR1ISY FCHB i1R5LIGS 00 SHT belREoAPRYRd by making
After treatnent i's ‘conpl eted, the cover superstrucgure

an L-s}% 01 6@ Hgaecggsilr%w I.aﬁgeltsﬁ'ﬁctgl% Cfa%ﬁ e§§§&l(§éje% 1%&\;\1%&1% Bransfer

dr scar e nge ring an be pe
romthe skin, or sifply left _jn place untjl the ,
asscunbi AR, petenbpaiPi gbidtn €06, The RolirsSernbl R Gam yflioped
closing forces associated with the dressing 904 tend
over oryrgplpege | TheadressingdA0tsgn Bignbg irercaled by grakypng ateplicemerfpertion of
portions in contact with each other, and by
the covenPA%, sthicraaffenthe /dosssiak 964 nat baevacaated as devoribeteatiovef Afftee

ti ssue, which can prevent healing.
treatment is completed, the cover s}uperstructure 920 can be cut away and the transfer
assembly 938 can be discarded. The base ring 912 can be peeled away from the skin, or
simply left in place until the adhesive 914 releases.

The stabilizing, fixating and closing forces associated with the dressing 904 tend to
facilitate healing by maintaining separated tissue portions in contact with each other, and by
controlling and/or eliminating lateral movement of the tissue, which can prevent healing.
The positive pressure, compressive force components associated with the forces in the
dressing 902 tend to close the tissue separation 906 and retain the opposing tissue edges in

fixed contact with each other whereby healing is promoted. Varjous other dynamic forces

tending to displace the wound edgés relative to each other can be effectively resisted.
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The positive pressure, conpressive, force conponents
associated with the forces in the dressing 902 tend to
wohow®4idie ti ssue separation 906 and retain theCcT/US2006/038855

opposi ng tissue edges in i fixed contact with each
ot her whereby heali'ng is p%QnDted Vari ous ot her
dynam c forces tending to displace the wound edges
relative to each other can be effectively
resisted. XI'V., Alternative Enbodi ment Externa

XIV. Aiasaivedunaostimentfideng Iessings U925 anot her
al ternative enbodi nent external dressing 1002.
Shgeni7-4A shpwy andther altommtivd eBbodimeyé em@pgdr@@mmg/l%% Asrown
optional drain strips 1004 between the wound edges and

in Fig. #0) £hvognd 61earsbd prppated b blaeindoptivedl doin shipsd@)abetmitcen the
skin surface. The use of such strips is well-known. A

wound leBb&end F5 Rl the mwﬂstalsenw bedriondhé adjasensiBeRiPsR. dhdfike of
is avail able from Davol Inc. of Cranston, Rhode

such s ﬁ']vgell lélo%rl aﬁtlét%( ¥&£I%h O\thcm 1l%ﬁ-br+e§ t? gl &P %@fé %}@raﬁ? &

nson 1 ncision driarn, 1s aval rom

it ST T

i nclude, drain tubes, such as thaose des bed ahove, )

asas wrblﬁlﬁléwndﬂé%mclésflvallqbé%ﬁwat\{\’vghwe@ﬁ@rf e&ﬁa?lﬁgﬂ&ﬁ-@ééﬂmgmna
can be omitted fromincisions that do not require

Tennesseeh adlterdatiticalcapryeuniidediossdlior extrastidg Awidinglude dadpbes such as
be placed over a strip of liquid transfer |iner, such

those describay @bove, ¥&d dbthedewices.ngltomativelersuch Hrdie dévdce 'cah baemitted
etc. to increase efficiency and prevent skin

from nf@s‘iﬁfs@ﬁét% nof teuird SnBdHe¥s dlaliR g6l RRoRéder lﬁ’@&rﬂnﬂ@iﬁﬁéﬂow can be

includes a fluid transfer conponent 1006 with a

placed o@{:ﬂ £ h %\L $8f fin I sulth 9}%5&&%9 O%eﬁedlg:s?ﬂg or liner, "N-terface"

ure r ‘as descri above) W a surface
9. and distal /u r an OX|naI/Iomer wi cki ng
lner, erfa?%mﬂase(%ﬂ% ncy B e Bt oBh &iedieto o' wi cki ng
material) |ayers 1010, 1012, which can optionally be
BEadEshows die drsingl 008owhichinalpdes adiuid tonger qmpoRgRtl0Q6 with

drape 1014 is placed over the fluid transfer conponent

- a reticull 866 feandcore loe hlek 1) 08 (the petyurashdneadthéryas slksonibad phaven with a

to the incision 6. An el bow coupling
surface 1009 and distal/upper and proximal/lower wicking material (e.g., rayon or other

suitable wicking material) layers 1010, 1012, which can optionally be bonded to or placed
loose on the core 1008. A membrane drape 1014 is placed over the fluid transfer component
1006 and releasably adhered to healthy skin adjacent to the incision 6. An elbow coupling
417 is placed over an opening 1016 forming a discharge port in the membrane drape 1014.
The coupling 417 is attached to a sﬁction or negative pressure source, also as described
above. Upon activation of the negative pressure source, fluid movement tends to be
concentrated laterally (Ilorizontallx) along the bottom wicking layer 1012 towards the
perimeter of the fluid transfer compoﬁent 1006. The pressure differential between the fluid

transfer component 1006 and the ambient atmosphere compresses the core 1008 as shown in
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417 is placed over an opening 1016 form ng a di scharge

port in the nenbrane drape 1014. The coupling 417 is
watv@oned2t 0 a sucti on or negative pressure SOBCTAIS2006/038855

al so as descri bed above. Upon activation of the

negative pressure source, t3qi d novenent tends to be

concentrated laterally (horizontally) along the bottom

wi cking layer 1012 towards the perineter of the quid

rie 4, OEL S FCTHRRI A 008y TN R BB Gl i

The ra?yﬁgllgypetrsdfg(slrbo EW L glté:ﬂs 5\%123) ?pgﬁf) 81[95%5?8}51%11 hgggmgﬂa]g}lf 81‘found the
O% 80% T

perimglhof he st GanS T KOUPBRIA 0P < BB FrESPrpifbeimeen

particularly around’ the peri neter of the fluid

facilitptedin Still futlesipba epper 1008, layird 0&@ yerids to dravrlatesllyrinwardly under
therebetween is i facilitated. Still further, the

negativp pesssuraywherbasythe lotdt @aytoﬁﬂd;&rﬂ@llirt&maﬂsabébéihg placed on the skin,
i nwardly under negative pressure, whereas the | ower

tends tcAd0dn it8¥AEIndshdpe BRICAXS €Tl uppet AgoR lag@? o R RHidHeis sk N,

tends to retain its orlglnal Shape and size. The upper

compre8NBf tilﬁ%‘ﬁ%‘ 833%19 cortl b@@ th ﬂeﬁc?sstg Qgﬂg&t%%Wafdl% gﬁ)[ﬁna s perimeter

oam core thus tends to downwa
o R RO et 508 L Bt

i scharge coupling 417. The _exposed peri meter, edges of
coupltnﬁé”? orlde £EpRes aeq%’mﬁtﬁat@ea oF s oB A0S Thsilitq siemogpgent into the
1008, e.g. through the nenbrane 1014, whi ch can
core 1@@8@ g-gbroagh e merabrane b kt, wdelr ¢anl comprrige a s&0i-perehegble material.
show anot her alternative enbodi nent dressing assenbly
10232 50 tuld 81 floanamtiee akORdtifadhodimehtafedirignssenble K 02 with a
material (e.g. rayon or other suitable w cking

foam H&EQOQ@ lFlily @RIsed RePwicking maredalyB %"‘@aybﬁ' 8r %@ﬁﬁhﬁglemgl%ng

after negative suction pressure is applied, which can

materfa@l'itﬁ 1@96 ' 91 %Wm%%gﬁ Q 16% !ﬁ’t& n%ﬁet?%%g%@rggl‘ggsﬁpé 1s

| ower I ons, O e core er|

ool 5 S st e

. provide an additional interface wth th
portions of the core perimeter edgeis, thereby providing an extended buckled wicking

material double-layer rim 1028. The rim 1028 can provide an additional interface with the
patient's skin, thereby avoiding or reducing pressure-related problems such as shearing force
blistering. The rim 1028 can proviidej another benefit in the form of enhanced airflow for the
drying mode of skin maturation, which ie a requirement of a long-term (three days to three
weeks) postoperative dressing. a

Yet another alternative emhoctiment dressing system comprises the use of the dressing
assembly 1012 during an initial heevy exudative phase, which typically occurs approximately

48-72 hours after a surgery. The dreesirlg 1002 can thereafter be removed and the rayon-

enclosed dressing assembly 1022 atpplied for the long-term (typically about three days to
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' a systevminchdingtbe M grepsing @3 2 rior ekamplsy benaeglpbin Ilw%&@ntbﬁ e

patient's skin, thereby avoiding or reducing

pressure-rel ated problenms such as shearing force
wohiwterd4ng. The rim 1028 can provide anot her Bemas2d06/038855

in the formof enhanced airflow for the drying node of

skin maturation, which is _agrequirement of a long-term

(three days to three weeks) postoperative dressing.

Yet anot her alternétive enbodinent dressi ng system

copprises the use dressi n senbl d

three WAk RO PRPEH B SR OTO IRt RR: BTk LR tayer
occurs approxi mately 48-72 hours after a_ sur g

alone cgp bs SpplipdiioFenidne Wlﬁ]é‘ﬁléé‘ﬁ?ﬂ%?d Q@ldr@ﬁ%%w%tﬁadlsg% THe ssues
rayonencl osed dressing assenbly 1022 applied for the

are thuk stabilized for(criyipileatly yolddgenstrength gaidapd fovemosingimarugate,
post operative transudative phase. Alternatively, a

thereby @lYySMnpifeKisagingt bethedhcisiay 6 and kigndrainasitelyand ppimaihgtdrying the
conti nue w cki ng-assisted fluid drai nage of

skin sdefag@isudat e. The tissues are thus stabilized for
crltlcal early collagen strength gain and for renoving

tlﬂﬁglnﬁzf %Rv‘é y§|{1 %?o%ﬁeq)é i lgh%n? g 5 ugxﬂ%lrésgﬁ 1952 L6 a sensor

n sites, r ono |ng dryi ng

.the skipn surfa Fi. et anoth

1034 i Rt ObpTRe T @é@pﬁ’é‘“ﬂé@ﬁ oy 5 egghfg geontroller
1034 in_conmunication with the dre%5|n 1032 and

1036, yhishicam ingluss a fapdhack jogrd 038 Eoropatling |vpdpusepgEingmeameters of
can include a feedback | oop 1038 for controllin
wound dressing 1032, For exanple, henogl obin | evels

monitéiad) a8 evalltRigrékeds, fasd flews, tasppteesy padent Eonditibrslandsarious
tenperatures, patient conditions and vari ous exudate

@%ﬂdft{aﬁﬁﬁg@?ﬂ&ﬁr cRak@Gt eristics. Fig. 53 shows an
exudaexperl nent al m?del 1042 of the dressing, which is

%lgeﬁ d Vo, tea%g]iu]nglgglomg@éﬁbﬁ H"fhtg dfrcj:sgl*ﬂ ' @/hf\%ﬁ st

resent are

vertcalligoF maqtekh 4 b d4, 2008l AL 5 b‘% Sici A
are shé&@é lgttutlhg btgtrtglngﬁeargd éﬁ)gg ﬂ}eosslczlles 4/—%n 4g2f ?h%trgt?gurlrgtgé pglgfurethane foam
core 1050 and define a fluid transfér zone 1051. An air entrapment zone 1052, i.e. top and
center of the foam core 1050, tends to trap air whereby the fluid tends to be drawn towards
the outside edges. The polyurethane ;ether reticulated foam material thus tends to trap air
interiorly and move liquid exteriorlly.‘- In this configuration, the break point for the ability to
move liquid to the discharge elbow 417 occurs at a liquid volume equal to approximately
10% of the volume of the non-compressed foam core 1050. Liquid absorption in the
reticulated foam can be enhanced 1t;>y coating its passages with protein.

Table I shows the compreséi(;n effect of the reticulated polyurethane ether foam

material under various negative pressure levels.

TABLE I
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center of the foamcore 1050, tends to trap air
whereby the fluid tends to be drawn towards the
woutwides4edges. The pol yuret hane ' et her reticulParas2006/038855
foam material thus tends to trap air interiorly and
nove liquid exteriorly. | n, his configuration, the
break point for the abilify to nove liquid to the
di scharge el bow 417 occurs at a liquid volune equal to
approxi mately 10% of the vol une of the non-conpressed
f oam core 1050. LiGOMPRESSHOPIEIFECR the reticul ated
f oam can be enhanced by coating its passages wi th -
rotein. Table | shows the co [ ffleg
Beti cul at ed pol yur et hane et hﬂ@iﬁé‘&n@?@n alkﬁﬁ%%lﬁgﬁm\ij
viarious negative pressure leyels. TABLE T RESSI ON
ERCPMBREPG Dshows the total wet3d surflace aréda of
t
t

heTeticutatedpotyurethanefoamas—a functiomof

ot al WITHHIcM DBARRe added at |diff@Fs&Ht pressures,68with
ot-h—uncoated—and—protetncoat-ed—foamconditions:

55 shewsysdm@atiwgs: positive)pressyne hen&st at 1062
copprising an alternative enmbodinent of the present
iinvention,and i ncl gdi ng a paﬁi ent jrgerfade 1064 Mith

a transfer conponent 1066 fon placénent adai nst a
patient and an overdrape 1068 pl aced. theregover and ]
f

c

1

nec [
L T

astened t¥ the surroundi ng s$kin. s trarsfer

orponent 1066 can i ncl ude am optional Tiner or COver

OFACK BP 1¢fi rect engagenment with tH&7patient's skid if

t he—rrat-erial -coprtsthg—acotre1869—+s—tngonpatible

i ATR Ri-E@ALIBRAITION ONt act . ThéE t ransfosr cornponent 23066

coupling 417 over dn opening or discharge port 1072 in
t he overdrape 1068. Applying negative pressure to the
transfer conponent :1066 results in a positive pressure
Fég.1%¢ shpps thedotabwetied paface atea of gicirptiqulated helytethase ggam as a
conmponent 1066. The henostat 1062 is adapted for

functioplofwitaliliygid vdak 2ddedca diff @sisti ppessiues,spige both emosgadd arlgirotein-
free fluid edema. Applications can include subdernal

coated AREPEHIRARS. (€. 9. 1074) and free

Fig. 55 shows an active, poSitive pressure hemostat 1062 comprising an alternative

embodiment of the present invention and including a patient interface 1064 with a transfer

4 ‘
M

component 1066 for placement agéirist a patient and an overdrape 1068 placed thereover and
fastened to the surrounding skin. The transfer component 1066 can include an optional liner
or cover 1070 for direct engageme;lt ;7vith the patient's skin if the material comprising a core
1069 is incompatible with direct sklin‘ contact. The transfer component 1066 communicates
with a pressure source 1067 via an elbow coupling 417 over an opening or discharge port
1072 in the overdrape 1068. Appl;iﬁg negative pressure to the transfer component 1066

results in a positive pressure being applied to the patient's skin via the transfer component

1066. The hemostat 1062 is adapted for providing localized compression to speed resorption
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edema resorption in body cavities, internal organs and
joints. QG her applications can also utilize the active
wonewadi@?2 henost asi s devi ce 1062, incl uding PCT/US2006/038855
poul tice-type applications for enhanci ng absorption of
surface-applied pharmaceutigals. As shown, the sensor
1034 and the controller 1036 can nonitor various
operating paraneters for providing automated control,

rticularly jn connection with varying positiv
of freq,idedrma: Applisainngan inelide a%ggpglé‘éﬁiﬁ’gﬁéﬁ?s (66680742 gpd free
exanpl e, visible, thermal and infrared indications of
edemasigperptiomin basavitighdnternal preaaransdoays. iythenepplisaisens can also
1034, which outputs corresponding signals for input to
utilizet the actowetpredsinerhei®3Gsis Beeiss 1062, taruding pywtiedtyps applications for
appropriate, and term nated upon certain predeterm ned

enhan6idB @bdrpiich SRufficagibliRY plarntcPutidals QX PsHodm, e sthsdr fl0BLand the
edema correspondi ng to achi eving the treatnent

controgﬁ% ggﬁfé aSnodifor karid o%@ra'ﬁﬂg g)?x%%r%@é}s f&?&}mﬁ@iﬁlh Suforidié Pnitrol,

ments and/ or aspects e 1 nventi on"have been
. sh d i.bed..the i ti g 4 Mt
particy T §M R R S e SoPY BE S P b B ek Bl gappponent

. F I j h ' I i.al
1066. A5 chamlectioioh, el ! THEER HLStion Bheugeal condiions can be
Configurations can al so be adapted as needed to
detectad by Hieogatos 183 twhich ewtpuls spiresponding siggels|fpr inpyt thdhe controller
vari ous control systens can be provi ded and

1036. pPresmucgeaarheegcled asapmoptidte,cind yemesgieddpapgertajr prade@éymined
to different operating conditions. Still further, the

condiSNEIRIE RARVEE e BsofDe of BedieiématdfeiRondRib Beideving the
wi th various other treatnent protocols,

treatnfRlPS R,g%.i cals and devices.Cains 1. A dressing
asse y for a wound or incision, which conprises: an

ext.e I tient.interface. including an,external ~fluid .
¢ PR LTS wRBsglmy WE G MebepuRey BB hBEHE R b thieation
bei ng adapted for tragnsferring fJuid fromthe wound or
have heggs LW ?ﬂi%saﬂ% Hrerjayeniiopiishgt LD RAe ZI‘IB&HG%‘PH@S%"WOUS
overdrape placed over said fluid transfer )
other embodiments and aspects. For example, various other suitable materials can be used in
place of those described above. Configurations can also be adapted as needed to
accommodate particular applicatiohs. Still further, various control systems can be provided
and preprogrammed to automaticaily respond appropriately to different operating conditions.

Still further, the systems and methg!)dé described above can be combined with various other

treatment protocols, pharmaceuticals.and devices.
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conmponent in contact with a surroundi ng skin surface;
and said fluid transfer conponent including a porous

woan@/midsh a surface and a wicking material | aper/us2006/038855

engagi ng sane. 2. The dressing assenbly according to
claim11, which includes: ﬁ%d overdrape havi ng an
opening to said fluid transter conponent; and said
opening form ng a discharge port for discharging fluid
fromsaid dressing-assenbly. , 3. The dressing
assenbly according to claim1, which includes: an
internal fluid transfer conponent |ocated in said
wound or incision in fluidamscomunication with said
external fluid transfer conponent. 4. The dressing

as sddhy as3eblydbng woand beintisbryivdichi congpaiisek: i nt er nal
fluid transfer conpohent conprises a drain strip with

af ekfd:Bl PiMenPRfidrFRB i RsRhEGn @kt%ﬁiapﬂﬁﬁ't&nmy%ﬁﬁnem said fluid
incision and an external portion |ocated external

§ |

E‘Hﬁ%{ﬁ* prtnet il EBPIATARIER e FEEOLGh DRSSl Bifbision:

n mat er.i a each. s
G etebeel Fpiak pdintoge %%P?%ﬁnss?rﬂbamﬂaas O%Vé’?ldtfﬁl%g transfer
skin surface adjacent to said wound or incision.
PREPERES §1 opytact Wilhie surraupdipg PHg stdaes andn 2, whi ch
i ncludes: said coré including proxi mal and di st al
seidfflid tramsfiet campenénten@duding g orus entdi wigh & hafasb etde aricking
said wi cking material |ayer conprising a proximal
Whetdcial thyebégapiale shayger engagi ng said core proxinal
surface and adapted for overlying said wound or
i nci si on; and

The dressing assembly accérding to claim 1, which includes:
said overdrape having an opening to said fluid transfer component; and
said opening forming a discharge port for discharging fluid from said dressing

assembly.

The dressing assembly according to claim 1, which includes:
an internal fluid transfer component located in said wound or incision in fluidic
MR

communication with said external fluid transfer component.
The dressing assembly accérding to claim 3 wherein said internal fluid transfer
component comprises a drain strip with an internal portion located within said wound

or incision and an external portion located externally thereto.

The dressing assembly according to claim 4, which includes:



10

15

20

10.

a distal wicking material |ayer engaging said core
di stal surface and said overdrape. 7. The dressing

weaesseviieszaccording to claim2 wherein said COPET/US2006/038855

conprises a reticulated, conpressible foammteria
chosen from anong the groug conpri si ng pol yur et hane
et her (PUE) and pol yvi nyl tetate (PVA). 8. The
dressing assenbly according to claim2 wherein said
wi cking material conprises rayon. 9. The dressing
assléipts! spidadreior siiipreacih cohpiising a fiahiflekiblawbtedel and
pressure source connected to said fluid transfer
csatip edié dtain 3Bip ekivenad peRintgirgsforiztloyenibe ckidisagfademdjacent to
claim9, which includes: a fluid port nounted on said
OMRT Wh@REorahésipgnnect ed to said pressure source. 11.
The dressing assenbly according to claim9 wherein
sai d pressure source conprises a manual | y-operated
vacuun}type deV|ce 12. The dreSS|ng assenbly

co n ¢la ml W cki ng
2@%‘# Pg% ¥ﬁ%gﬁ@9ﬁa)§ﬁpﬁa ﬁ@ &Wﬁ‘#ﬁcludlng sai d
wi cking nmaterial |ayer; said cover |nclud|ng
paid ¢aze includingproxand) and distpl syrkaces and & peryasienedgs stenging
conpressed and unconpressed configurations; and said
whetkbetyeamt eri al edge buckling and forming a
|aterally-projecting rimwith said fluid transfer

chfeivkiig mitetildaypmpasiag a@;@(nﬁmgbwﬁﬂdr@l’matéﬁal 1dye# engaging
dressi ng assenbly according to claim2, which

| Acd Wee ?rox%ﬁhlcguﬁ%@aﬂdoid%t@g fEbvatl ?m%@hfda@&ﬁﬂtor'lﬁﬁlﬁf)ﬁ,%d
zone w he appli‘cation negalive pressure

tehc%gt%f Qflckmg material layer engaging said core distal surface and said overdrape.

The dressing assembly according to claim 2 wherein said core comprises a reticulated,
compressible foam material chosen from among the group comprising polyurethane

ether (PUE) and polyvinyl acetate (PVA).

The dressing assembly according to claim 2 wherein said wicking material comprises

rayon.

The dressing assembly according to claim 1, which includes a pressure source

connected to said fluid transfer component.

The dressing assembly accbrding to claim 9, which includes:

a fluid port mounted on said overdrape and connected to said pressure source.
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11.

12.

13.

14.

said core forming a fluid transfer zone at its outer
surface and adjacent to said w cking material cover;

weand7gaid2fl uid transfer zone bei ng adapt ed foPCT/US2006/038855

directing fluid fromsaid wound or incision to said
di scharge port. 14. The drggsing assenbly according to
claim9, which includes: i a sensor connected to said
fluid transfer conponent and adapted for sensing a

characteristic . thereof and prqviding anp output signal
cﬂwr@%sawﬂcﬁsﬁgn% AGcraing fnFlakh SFYIeRSIR s3] ERREITG SPWES comprises a
connected to said sensor and receiving input signals
tihenvelly-onerated vecoundypeyleyiceout put signal to said

pressure source; and a feedback | oop connected to said
controller output and to said controller for providing

a feedback signal corresponding to said controller

%ﬁéssﬂi@%séeﬁhﬂﬂ?h&d&dﬁ@ﬁ@clﬁﬁn $awHich ol er. 15, A
dressing assenbly for a wound or incision, which

] (B PR St W ELAER A e
ﬁoqunent bei ng adapted for transferring fluid from

t' A wound or i nci sion; said external patient interface

i nc] udi ng an, overdrape pl aced over said fluid transfer

3¢} ehiicluding ApeapRctel4dge:a sur r oundi ng skin surface;
said fluid transfer:conmponent including a porous core
viiaidhileid snansfaceompraicat myenedroapmeessed, anthurzponppesaé hepnfigurations;
said fluid transfer: conponent; said opening formng a
dindcharge port for discharging fluid from said

dr essi ng assenbl y; '

' said wicking material edge pqckling and forming a laterally-projecting rim with said

fluid transfer component in its compressed configuration.

The dressing assembly according to claim 2, which includes:

said core forming an air-entrapment interior zone with the applicaﬁon of negative
i :

pressure thereto;

said core forming a fluid trén’sfer zone at its outer surface and adjacent to said wicking

 material cover; and

said fluid transfer zone being adapted for directing fluid from said wound or incision

to said discharge port.

The dressing assembly according to claim 9, which includes:
a sensor connected to said fluid transfer component and adapted for sensing a
characteristic thereof and providing an output signal corresponding to said

characteristic;
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15.

an internal fluid transfer conponent |ocated in said
wound or incision in fluidic comunication with said

woexvevmaads2f | ui d transfer conmponent and conpri SPOW/US2006/038855

multiple drain strips each having an internal portion
| ocated within said mound_gﬁ_incision and an externa
portion |located externally thereto; said drain strips
each conprising a flat, flexible material; each said
drain strip external portion being fol ded over the
skqontreliercapaedies) @eakt scognr Saf secRBiRgIgHt ﬁlﬁ@?%&éﬁﬁom apd
pressure source connected to said fluid transfer
quoypdingran;outpubkighalitg sadtpeessale souwerandncl osi ng sai d
core and including a perineter edge;said fluid

td RE@IaeK Icvpravanasidd foadd@naelier @sne dnd idsaithcanpileste d
configurations; said wcking material edge Ruckling

. . e ) : i , oY , ”
R R e S A
said.cor.e fornng an air-entrapnent interior zone with
tﬁﬂ?eéﬁgF ggﬁrgkgof negati ve pressure thereto; said

core formng a fluid transfer zone at its outer

surface and adjacent to said wi cking material cover;

and said fluid transfer zone being adapted for

o desssing gssembplydfor eoyausdiod ingtier veECh ¢REREISH to sai d

di scharge port; a sensor connected to said fluid

t anaoxsdreal patienianerficeaindudihgpmentteiol feehgamsieraomponent, said fluid
characteristic thereof and providing an output signa
Cedrs 8 BOMPbRat béing all&hted o daheirigi fhiid Sof0thé Mluhé br incision;
connected to said sensor and receiving input signals

LRI Slis Hgntﬂﬁf%}’fagé, PR RMtdrgp IRl ed ReS @id fluid transfer

pressure source; an

component in contact with a surrounding skin surface;

said fluid transfer component including a porous core with a surface;

said overdrape having an opening to said fluid transfer component;

said opening forming a discharge port for discharging fluid from said dressing
assembly;

an internal fluid transfer component located in said wound or incision in fluidic
communication with said e>:<te‘rnal fluid transfer component and cdmprising multiple
drain strips each having an internal portion located within said wound or incision and
an external portion 10ca’ced%x'temally thereto;

said drain strips each comprising a flat, flexible material;

each said drain strip extemél portion being folded over the skin surface adjacent to
éaid wound or incision;

a pressure source connected to said fluid transfer component;

a wicking material cover enclosing said core and including a perimeter edge;
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16.

a feedback | oop connected to said controller output
and to said controller for providing a feedback signa

woan7ggpandi ng to said controll er output and i ROUAUSRIVE/038855

same to said controller. 16. A nethod for treating a
wound or incision externall whi ch conprises the

steps of: providing an external patient interface

i ncluding an external fluid transfer conponent;

placi ng said external patient interface on a patient
osead fluigetransies gomponant hayiag coppisyicdiang vasPraresses Spriigations;
pl aci ng sane over said fluid transfer conponent in

cemid adtking mbtesiabedge duoklingarsikforming rflatew] prosojedingrinavith said
fluid transfer conponent with a porous core including
aflgidrttacfr anreipenent Bkt @niftsed adnflgyeionengagi ng sane;

and transferring fluid fromthe wound or incision to

t hed bl fGI“IltLIB% B3R faﬁ%nﬁﬁ?ﬁ@ﬁﬁﬂferioﬂione&viﬂ?fﬁ@ $hpticatidh o€ Regative
conprises: ah external patient interface 1ncluding an
external, transfer conponent; said external patient

i F@?F%gg“#%ncluding an overdrape placed over said

transfer. conponent in _contact.wth a surroundi ng, ski .
L 20 aRing AU D0r At ot DrEHLRE R LR SR wicking
i ncluding a porous core with a surface; and a pressure
soteiel edvenaddtled to said fluid transfer conponent via

said port. 18. The henobstat according to claim 16,

whaid ffluicheinstte gonabaipg sdaptebion dreathgtibiid foth saidawefust or incision
conponent and adapted for sensing a characteristic

t bese@lisantgdpsryi di ng an out put signal correspondi ng
to said characteristic; a controller connected to

S isthso EBRRL A Mflsdi® ﬁﬁid’ﬂrﬁ@fejr OBibornd B 1apRAITE! LAt
prOV|8lng an output 'signal to sard pressure source;
and a .feedhack Joap _connecte | [ .
o bt G Sl PG RE b Rk boFBhd:lo sia
characteristic;
a controller connected to said sensor and receiving input signals therefrom and
providing an output signal to said pressure source; and
a feedback loop connected to said controller output and to said controller for

providing a feedback signal corresponding to said controller output and inputting

same to said controller.

A method for treating a WOﬁIlld or incision externally, which comprises the steps of:
providing an external patient interface including an external fluid transfer component;
placing said external patien’i interface on a patient over the wound or incision;
providing an overdrape and placing same over said fluid transfer component in

contact with a surrounding skin surface;
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17.

18.

19.

provi di ng a feedback signal corresponding to said
controller output and inputting sane to said

woaoni7raidser. ; 19. A henpstasis nethod, which eomusSk®es3ssss

the steps of: providing an external patient interface

i ncl udi ng an external trang% r conponent; applying

said transfer conponent to & patient;providing said
external patient interface with an overdrape and

pl aci ng sane over said transfer conponent in contact
wPraYiding said Suifdirangles kpmpenant 36t a norens erninchuling a surface and a
overdrape with a port; providing said transfer

c vigkomemiaterial hyer epgaging saoe;@nidncl udi ng a surf ace;

providing a pressure source; connecting said pressure

S areisFerring fRdd ol thé dolh@BSeTsionQEEBRH tvhHeSedpdieht ;
and applying a subdernmal henostatic pressure to said

patient via said patient interface.

A hemostat, which compriées:

an external patient interface including an external transfer component;

said external patient interface;including an overdrape placed over said transfer
component in contact with :‘a surrounding skin surface and including a port;
said transfer component inqluding a porous core with a surface; and

a pressure source connected to said fluid transfer component via said port.

The hemostat according to claim 16, which includes:

a sensor connected to said ’;ransfer component aﬁd adapted for sensing a characteristic
thereof and providing an output signal corresponding to said characteristic;

a controller connected to said:sensor and receiving input signals therefrom and
providing an output signal to said pressure source; and

a feedback loop connected to said controller output and to said controller for
providing a feedback signa1 corresponding to said controller output and inputting

same to said controller.

A hemostasis method, which comprises the steps of:
providing an external patient interface including an external transfer component;

applying said transfer component to a patient;
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providing said external patient interface with an overdrape and placing same over said
transfer component in contact with a surrounding skin surface;

providing said overdrape wiith a port;

providing said transfer compénent with a porous core including a surface;

providing a pressure source;

connecting said pressure source to said fluid transfer component via said port; and

applying a subdermal hemostatic pressure to said patient via said patient interface.



