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-1- Externally-Applied Patient Interface System and Method Technical
Field 5 The present invention relates generally to medical devices and
methods for treating closed wounds and incisions and for managing
moisture therein, and in particular to a system and method for draining
and/or irrigating tissue separations, sych as surgical incisions, and for
compressing and stabilizing a dissected or traumatized field with ambient
air pressure created by an external patient interface component and a
vacuum soyrgerdfl1BagkaieypdR: TisstHec-sepatationg oapkegult from
surgical procedures and other causes, such as traumatic and chronic
Techni@upggd Various medical procedures are employed to close tissue
separations. An important consideration relates to securing separate
tigguepRaLinIsV@grRINeEl dit O5eRED1 PiOMAIE GlPaV R @nchheingd{Teisifging
and wounds can be closed with sutures, 15 staples and other medical
closecClosuigsdedeessine afitstdnteaiiging phsnatyel merdin ahealipgitidu B igerYystem
is to "close" the incision. For load-bearing tissues, such as bone, fascia,
and mRHbAMS IR niis 18I asi subsianiiat MptatabkesdgliviaisiRigiatisions, and
staples, or plates and screws. For the wound to be "closed," the epithelial
for colapasspmishseatadit acsanaplisbiedisr thainaaddaeasiagvitaraabiofthe pressure
cutaneous and subcutaneous layers (i.e., the deep dermal elastic layer
create@yy theez 2 s1appticial fnsefacorcibipsitelayeis of dbeuadipase tissue,
respectively) must also at least be held in approximation long enough for
collagen deposition to take place to unite the separated parts. Other
Backdmpuodtamt considerations include controlling bleeding, reducing scarring,
eliminating the potential of hematoma, seroma, and "dead-space”
fohmatiosepardtimanedgingsult from surgical procedures and other causes, such as

traumatic and chronic wounds. Various medical procedures are employed to close tissue
separations. An important consideration relates to securing separate tissue portions together
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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25 pain. Dead space problems are more apt to occur in the subcutaneous
closure. Relatively -2- shallow incisions can normally be closed with
surface-applied closure techniques, such as sutures, staples, glues and
adhesive tape strips. However, deeper incisions may well require not only
skin surface closure, but also time-consuming placement of multiple layers
of sutures in the load-bearing planes. 5 Infection prevention is another

shalloWNRRALAGH CORSIRRRALIONbE BRRlIZaH tiaatmeRtsin i RHAh MAtIBIOtGsh as

and dressings, which control or prevent bacteria at the incision or wound

sutureSitGalECHRRS SanAlsane thipated pndranivelletsystemisaih Wil well require
suitable antibiotics and other pharmacologics. Other tissue-separation

not orffeakientRbicgbyefettilgeominEnising thadisuoeatis enthkit§as rners of
effects of surgery and minimizing edema. Accordingly, various closure

suturciSENIMEIURE- bRasiPEERikve procedures and pharmacologics are used to
reduce postoperative swelling, bleeding, seroma, infection and other

ungiRstiak esepostRRakathBtRRiaais. SBasAuaRi e Pasaiedddsse@ments include
considerations are so prevalent in the medical field, including most

varioBUBIeHies cseffficiivesiaxpediath, doheali on-pieecandresthaticntisaurielostieound
is highly desirable from the 15 standpoint of both patients and health-care

site. JRFaCHYANELH.alddeosyEian inie¢daaectind snetinidan hatpseraebiciaNehidoits and
can thus be widely practiced and potentially provide widespread benefits

other fhananyopatients. Fluid control considerations are typically involved in
treating tissue separations. For example, subcutaneous bleeding occurs

aighefascir-sashmtistledayasst iobsevgieslitirio nsinidQAge did inglyndremd

drain tubes are commonly installed for the purpose of draining such
scarri@Gisfons .ofsiogan siusiomhak epelianced Josréagiyg populacihsite eedRiques,

years as
postoperative procedures and pharmacologics are used to reduce postoperative swelling,
bleeding, seroma, infection and other undesirable, postoperative side effects. Because
separated tissue considerations are so prevalent in the medical field, including most surgeries,
effective, expedient, infection-free and aesthetic tissue closure is 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 procedures have the advantage of reducing dependence on blood donations and their

inherent risks. Serous fluids are also typically exuded from incision and wound sites and
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equipment and techniques for reinfusing patients' whole blood have
advanced considerably. Such procedures have the advantage of reducing
dependence on blood donations and their inherent risks. Serous fluids
are also typically exuded from incision and wound sites and -3- require
drainage and disposal. Fresh incisiorzs and wounds typically exude blood
and other fluids at the patient's skin surface for several days during initial

requirB @i gPanicEiaibs Alopgihen Stitehsand StapiadingscalonexudidIdbe and other

separated tissue portions are closed. Another area of fluid control relates

fluids &t WHigSHiRM Y iaUsiifitgamissarersL@plicduien? separataddissigrigasyalong the
countering infection, anesthetizing, introducing growth factors and

stitch aHIeswite IRienusingviaalinge Apatiectivelieisbeanitals\sissd preferably
accommodates both draining and irrigating functions sequentially or

simwitaseadsiys SoiananoIrBRRANS it sicah Progesiuy asi ineiudectotabieddtto

replacements (TJRs) of the hip, knee, elbow, shoulder, foot and other

separd@iftigsshbarkRsYing tiseuin S epRtalaNsnaketh A Mienstiieaiat de Wexgieors and
and movement associated with the articulation of the replacement joints.

otherviibprghdhies) aintsneanbeciempkilingd eshadlegioanpRptian] ypitephnmadtes

stiffness tend to set in and prolong the rehabilitation period. A better

both depiidReiade hestaieddinidisiatianseasSH06r sfRossdlasiThus, an important
objective of orthopedic surgery relates to promptly restoring to patients
theomaxdmurthopedaf ihgirdimis cwiltired axsmdetsanges ofeplavaenant (THRs) of
Similar considerations arise in connection with various other medical

the hiprRaesweswohotkrim Bt and ther|yi KeCoTststittnand Lesi@etiations are
procedures, including flaps and scar revisions, also require tissue

often Qlbgvied antleaigoitehnsonjarifchiooriandmeant @odisicatehvrgof Ghaplacement
examples include incisions and wounds in areas of thick or unstable

joints Sullchiagie ciesj dissuanvsb enensgbinitiag ©f skidnanehsupduianeopbytissdietiffness
might reduce dehiscence of deep
tend to set in and prolong the rehabilitation period. A better option is to restore joint functions
as soon as possible. Thus, an important objective of orthopedic surgery relates to promptly
restoring to patients the maximum use of their limbs with maximum ranges of movement.
Similar considerations arise in connection with various other medical procedures. For
example, arthrotomy, reconstructive and cosmetic procedures, including flaps and scar
revisions, also require tissue closures 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 and subcutaneous tissue might reduce dehiscence of deep
sutures. The demands of mobilizing 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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20 sutures. The demands of mobilizing 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 -4- The aforementioned procedures, as well as a number of

othigr AoRliGRIADAAIPEHESRADEIIWTRR RS AN SPBHIRSINE discussed

treatment system and method with a surface-applied patient interface for

belowfldigh oAt RO @XiednaesumniRressifinPsieRe Al vRctihid diginagafGas applied
be accomplished with various combinations of tubes, 5 sponges, and

patienPHRyR P8t TRIgIadanadiargathriinemp@sdiaining bodily fluids. The
prior art includes technologies and methodologies for assisting drainage.

Febaxpplecthei Zamierawsid b Sed3atpniady ovith369i880:Mebinations of tubes,
5,100,396; No. 5,261,893; No. 5,527,293; and No. 6,071,267 disclose the

spongbSeafd presss iRgraie Adaptel fYAEHUBT AR RPSHINEIR BE8HE td ASEIfS prior art
with fluid drainage from wounds, including surgical incision sites. Such

includesaeshiio]l 48i ¢y agieniaicaiv e iesblishiedndydagphdeg parevmsneonge
material either internally or externally to a wound, covering same with a

ZamidpeWriEiab!s, Beritpavsnease,380;iNpesyions39oeNthIane] 39d;006Es0NQ98; and
suction vacuum source thereto. Fluid drawn from the patient is collected

No. 6 {071 1dspasstl Suchefluie sopalurethaialegies havahsandpetivtopressure, to
achieve significant improvements in patient healing. Another aspect of

assist il MaoAgemeatirbhmposiaperaiivedandsatbrmvise;sielatesdo Sheh pressure
application of fluids to wound sites for purposes of irrigation, infection

gradie@@tEol beainabaitied, gy apphyfagtesrapplipatign nefier Ml @uher diadnads or

devices are also used to achieve fixation and immobility of the tissues,
externilUstaigingicialiogeang sldsuréth higeasuble, aeaarpptiabsisl )y botipervious

internal closed wound drainage and external,
membrane, and connecting a suction vacuum source thereto. Fluid drawn from the patient is
collected for disposal. Such fluid control methodologies have been shown to achieve
significant improvements in patient healing. Another aspect of fluid management,
postoperative and otherwise, relates to the application of fluids to wound sites for purposes of
irrigation, infection control, pain control, 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 applied to the wound surface. Fixation of tissues in apposition
can also be achieved by bolus tie-over 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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open-wound vacuum devices applied to the wound surface. Fixation of
tissues in apposition 20 can also be achieved by bolus tie-over 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 -5- stabilization and fixation can occur in connection

stabilivdtibmany PIAce vig G i nguibatianvathhene fpstenaseand Gulinfixation of
for purposes of side-to-side skin layer fixation. Moisture management is

bone ARQtHe! sitlisahRERERrPuspogisdwrINd sate davolyjeg fiklars and
exudate in deep tissues and transudate at or near the skin surface. For

exasilge aninmeeistMhasasheridifical beerovidadatdherpidhelialiByeving

for facilitating cell migration. A tissue-drying phase should next occur in

blood Qkiestediaciliiate-geneiepingithenluaationad kesatihelayer sMRISEUNBor example, a
management can also effectively control bacteria, which can be extracted

moist PIRRG ydhIthe disehargadeduitsmRpsicilal bagieria eanbaisigoHicantiation. A
reduced by wound drying procedures. In some cases such two-stage

tissue OB bH SeGHenlioh dre droanis Gavratofciei i gatislesios\takiasiainal keratin
control and eliminate or reduce dependence on antibiotic and antiseptic

layer. AURNGIrE AAGHBENEY WA SUCBIRREiSes; esheliEbliveriteaiment Meloe@iracted
would maintain stabilization and fixation while preventing disruptive forces

along Wiiihi Bhthei swbawddd Thedve Rissing] pretiecal shasd diglso hangleedacygihBy wound
amounts of wound exudate, including the maximum 15 quantities that

dryingypieaiinexudea sdiiningakies fish 48daups aftasisdfpesyudalogactaiaiiagean provide
procedures commonly involve tubular drains placed within surgical

satisfdoeisianstddpetodrainagee prdaeduretdace eiRpinyegatioe shiabiiigsuanantiseptic
other absorptive products for absorbing fluids.
agents.

Concurrently with such phases, an effective treatment protocol would maintain
stabilization and fixation while preventing disruptive forces within the wound. The treatment
protocol should also handle varying amounts of wound exudate, including the maximum
quantities that typically exude during the first 48 hours after surgery. Closed drainage
procedures commonly involve tubular drains placed within surgical incisions. Open drainage
procedures can employ gauze dressings and other absorptive products for absorbing fluids.
However, many previous fluid-handling procedures and products tended to require additional
clean-up steps, expose patients and healthcare professionals to fluid contaminants and require
regular dressing changes. Moreover, insufficient drainage could result in residual blood,

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

incisions.
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However, many previous fluid-handling procedures and products tended
to require additional clean-up steps, expose patients and healthcare
professionals to fluid contaminants and require 20 regular dressing
changes. Moreover, insufficient drainage could result in residual blood,
exudate and transudate becoming isglated in the tissue planes in
proximity to surgical incisions. -6- Still further, certain hemorrhages and

othen suslermal.GaNRiionhsan bRdRRied I ReMesERtRAPBIYING treated with

compression at the skin surface. Free fluid edema resorption can be
hemo&¥Regited ibetahyrdiesatofare (hereurasdorRean availableratdrption can be

externally-applied patient interface system 5 and the method with the
expedadiandiagss and features of the present invention. Disclosure of the

Invention In the practice of the present invention, a system and method

alecpRfisiedHae BRNANWBEnGIOsUEBlOhaRRAIMAT LigSHR PPHIRAS IHEME®R system
surface-applied patient interface. Subsurface drainage, irrigation and

and thaUHRIFRIISHISION CAMPAREH S @ feRiioNathbprésed invidwanjunction with
the surface-applied, external interface. The external interface can be
advantageously placed over a stitch or staple line and includes a primary
Discldsarsstéitioompemaént comprising a strip of porous material, such as rayon,
applied directly to the patient for wicking or transferring fluid to a
séoomglpryctiansfahe prepon ent @oropyrisiygtens pod gee drofbare proaideihfoAn
underdrape is placed between the transfer elements for passing fluid 15
enhanthegetetureer tbpatiglars wedentirapaispeningrisuchgdiedspatiohninterface.
overdrape is placed over the secondary transfer component and the
Subsustave dridirages kim satrfacen dline qyets Atsinie dang asecorme cipdom Hynegatidkin
pressure source, such as a vacuum assisted closure device, wall
conjunction with the surface-applied, external interface. The external interface can be

advantageously placed over a stitch or staple line and includes a primary transfer component
comprising a strip of porous material, such as rayon, applied directly to the patient for
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 underdrape 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 pump. A manual control embodiment utilizes a finite
capacity fluid reservoir with a shut-off valve for discontinuing drainage when a
predetermined amount of fluid is collected. An automatic control embodiment utilizes a
microprocessor, which is adapted for 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



10

15

20

suction or a mechanical suction pump. A manual control embodiment

utilizes a finite capacity fluid reservoir with a shut-off valve for

discontinuing drainage when a 20 predetermined amount of fluid is

collected. An automatic control embodiment utilizes a microprocessor,

which is adapted for programming tarespond to various inputs in

controlling the operation of the negative pressure source. A closed wound
differ@itItaiROB iR BN prbesk. ohthgiRgReRE MMARLOAIMIRIVERIAIRY. In a

phases of fluid control activity, which correspond to -7- different stages of
secontShRQAHNGUIRGRSSal bR fifséRhasaBChysediriingl G fanadied. Iha third phase

second phase components can be independently or sequentially

the seEbp@BERAGREH cothjichphess HhEsRIBNElaRitiansiee ConmporReAbEand to aid in

optionally be left in place for protection and to aid in evacuating any

evaculi@sigual feidiframiherssivpésiapie Nnp R ghr e IO pHhik) Sk sSer

component. In other embodiments of the invention, components of the
compétiegsing system can be premanufactured for efficient application. A foam
piece can be provided with a full or partial rayon cover and a close-fitting

ovesirRpendReeass @anekwitatneclaspbir e al sHiRicarihe s iRealleth be
on the overdrape for access to the foam pieces and the wound area. A 10

premzpigANYiREtEedpdepplidiassing cambpigrovidest Wiy alsheath a full or partial
receiving a foam piece, which is accessible through a reclosable seal

rayon $iskefonhteplacantatihgloreadiaptatian. adksaimaselt viton 26CRSSHR: A0 strip can be
provided through the seal strip. The system can also be employed as a

installae o stato Riidipesaripiien ob Dratsngpikdct haditawigmearsiitte a part
of this specification and include exemplary embodiments of the present
premainivRiotigedeaddtustdatesiaricuisbeljasitland fapimiesthesealing a foam piece,
which is accessible through a reclosable seal strip for replacement or reorientation.
Treatment area access is also provided through the seal strip. The system can also be

employed as a hemostat.

Brief Description of Drawings

The drawings constitute a part of this specification and include exemplary

embodiments of the present invention 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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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 20 installed. Fig. 3 is
a perspective view thereof, showing the separated tissue sutured together
at the skin. -8- Fig. 4 is a perspectivg.view thereof, showing the separated
tissue sutured together at the deep dermal layer below the skin surface.

Figb4SstaRRISPESINEVIOMERRISOEHSRANINH s RN AICALHRs REIRMANCH Uithether at
transfer component (FTC. 1) and an underdrape being placed on the

the desptabriing 15/EidefHis ddskapagtive:view thereof, showing FTC.1 and the
underdrape in place on the stitch line. Fig. 7 is a perspective view thereof,

showing a secondary fluid transfer component (FTC.2) in place. Fig. 8 is
alperspsctiperspevtithereof tshewninghaniayer drape stiplpdemat) fRigd Gdssder
perspective view thereof, showing a connecting fluid transfer component
comp¢hdi€ (B0 p)aeel tor wadmeéctre theysteddo thaegahive@ressure source.
Fig. 10 is a cross-sectional view thereof, taken generally along line 10-10
in Fig. 9 and particularly showing FTC.3. Fig. | la is a perspective view
theie &f Ishorig FIve Bawrieveef aha wegoVErdiapel ths wedeetidpe in place on
ventilation. Fig. | Ib is a perspective view thereof, showing the patient
the stifgtelfase removed along a

Fig. 7 is a perspective view thereof, showing a secondary fluid transfer component

(FTC.2) in place.
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.
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perforated tear line in the underdrape and a slit line in the overdrape. Fig. |
Ic is a perspective view of a patient interface adapted for prepackaging,
application to a patient and connection to a negative pressure source. -9-
Figs. 12a-d show alternative embodiment elbow connecting devices
FTC.3a-d respectively. Figs. 12e,f slgow a modified FTC.2a with
removable wedges to facilitate articulation, such as flexure of a patient
joinks 5 1Piga. IRshhasbat Al b eembadinermsieinalpaiienHntesiage
assemblies. Figs. 13a-c comprise a flowchart showing a tissue closure

respedfig@tynent method embodying the present invention. Fig. 14 is a
schematic, block diagram of an automated tissue closure treatment
system comprising an alternative embodiment of the present invention.
1Fikig 125 fislaoorasacgkfiitio idl@ieawafithenabtersiativedgashodiziéintte articulation,
automated tissue closure treatment system. Fig. 16 is a partial flowchart

such sffxalterhateemjoadiment 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
emigedRadnshsrrétpreatbist dmhadiioandicanes claseid| neetiwssispemelidsig.
18 is a perspective view of the reclosable access panel. Fig 19 is a

cross-sectional view of the tissue closure treatment system, taken
ggll%sra] %,a—g@q@gﬁlﬁg gglggqhapqéhj_)g\_/mg a tissue closure treatment method

embodying the present invention.

Fig. 14 is a schematic, block diagram of an automated tissue closure treatment system

comprising an alternative embodiment of the present invention.

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
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.



10

15

-10- Fig 20 is an enlarged, cross-sectional view of the tissue closure
system, particularly showing a reclosable seal strip thereof. Fig. 21 is a
perspective view of the tissue closure system, showing the seal strip
open. Fig 22 is a perspective view of the tissue closure system, showing
the seal strip open 5 and a foam piegg removed. Fig 23 is a
cross-sectional view of an external dressing assembly, which comprises
aiF; @aiteRafiven RiRadine ke tbgaPKeSR I EHER. diddurd i8@m, particularly
cross-sectional view of an alternative embodiment tissue closure system
showivith iBtesnalianehexigpnatieam pieces. 10 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
2Fj shnwiing i peee pithadialitation ofuthd avorendsteig, Zhasving the seal strip open.
cross-sectional view of a foam piece partially enclosed in rayon. 15 Fig. 28
is a cross-sectional view of an alternative embodiment tissue closure
sy8eid, isvitheeapenttesrva¢ foahihsidssuastbsurérietieal. felemw ipigdee seal strip open
assembly. Fig. 29 is a cross-sectional view thereof, shown partially
and a églapEect uperednbient atmospheric pressure. -11- Fig. 30 is a
perspective view of an alternative construction dressing with a reclosable

seal strip and fluid access ports. Fig. 31 is a perspective view of the '
uﬁ&?@ld%%‘f@?@ﬂ?@%@% ,"%\Wﬁr‘i’@ gxtsigglglressing assembly, which comprises an

alternative embodiment of the present invention.

Fig. 24 is a cross-sectional view of an alternative embodiment tissue closure system

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.
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backing strip being removed. 5 Fig. 32 is a perspective view of the

dressing, showing side backing strips being removed. Fig. 33 is a

perspective view of the dressing, shown with a squeeze bulb evacuator
attached to a fluid port thereof. Fig 34 is a perspective view of the

dressing, shown patrtially-collapsed ynder 10 atmospheric pressure. Fig.

35 is a perspective view of the dressing, shown with the seal strip open.

Fig. 36 is a perspective view of the dressing, shown with the foam piece
refo\Bedis irigerSpeisi ecoriess cfestigitanhuiw obia fiortvpiécsduldyvwetciosetbsable
in rayon. Fig 38 is a perspective view of an alternative embodiment

seal steasihfjuidthcaeseparate 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
aloip skl se etivnsiegieve oicm &l thaatilessednod dive drasslies sihopith aamiddle
sheath bottom panel comprising a wicking material. -12- Fig. 42 is a

backingesgpsesitignemgesd of an alternative embodiment dressing system with a

covered foam-core transfer element. Fig. 43 is a cross-sectional view
thereof, showing the dressing compressed under pressure. 5 Fig. 44 is a
topiPIdA iewarBrstr eriis msTighs resdngetoWHIS NG Hrsidbe SHBWSHS

the dressing configuration prior to

removed.

Fig. 33 is a perspective view of the dressing, shown with a squeeze bulb evacuator

attached to a fluid port thereof.

Fig 34 is a perspective view of the dressing, shown partially-collapsed under

atmospheric pressure.

Fig. 35 is a perspective view of the dressing, shown with the seal strip open.

Fig. 36 is a perspective view of the dressing, shown with the foam piece removed.

Fig. 37 is a cross-sectional view of a foam piece fully-enclosed in rayon.

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

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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application to a patient and taken generally along line 45-45 in Fig. 44.
Fig. 46 is a top plan view of an application involving multiple dressings
covering an elongated tissue separation, such as a surgical incision. 10
Fig. 47 is a perspective view of a wound with drain strips installed in
preparation for closure. Fig. 48 is a_¢poss-sectional view of a dressing
comprising an alternative embodiment of the present invention with upper
aImhlyak FRYORslAYeISn HiigidW i$ & Gleseraseiansbiiawthereefn Wi the with a
dressing compressed. 15 Fig. 50 is a cross-sectional view of a dressing
cover&PFopRISHgearatiRmatiergmbodiment of the present invention with a
rayon cover enclosing a reticulated foam core. Fig. 51 is a cross-sectional
view thereof, with the dressing compressed. Fig. 52 is a cross-sectional
ViBiy. df3a diessiag aoropdl sitgvah catiel divve rembo dinseiniy obtina¢sredanider
invention with a sensor connected to a controller. -13- Fig. 53 is a
pressyperspective view of an experimental model of the dressing for observing
fluid flow therethrough. Fig. 54 is a graph showing wetted surface area of
the reticulated foam core with respect to liquid volume for different
coinglitidris a3dpiglBbvis drovsisectional view of a hemostat comprising an
alternative embodiment of the present invention. Best Mode for Carrying

Out the Invention 1. Introduction and Environment As required, detailed
emBotiheAC PRt firaabRicBREH ahe Witg e tistagconfiguration prior to

application to a patient and taken generally along line 45-45 in Fig. 44.

Fig. 46 is a top plan view of an application involving multiple dressings covering an

elongated tissue separation, such as a surgical incision.

Fig. 47 is a perspective view of a wound with drain strips installed in preparation for

closure.

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 rayon 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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10 however, it is to be understood that the disclosed embodiments are
merely exemplary of the invention, which may be embodied in various
forms. Therefore, specific structural and functional details disclosed
herein are not to be interpreted as limiting, but merely as a basis for the
claims and as a representative basis|far teaching one skilled in the art to
variously employ the present invention in virtually any appropriately
detailad sliustiecdlvibisiaiaperaneiaiemoddrefendngdaitiieror observing
drawings in more detail, the reference numeral 2 generally designates a
fluid fiSGUBGABEIgleatment system embodying the present invention. As
shown in Fig. 1, the system 2 is adapted for use on a patient 4 with an
incision or wound 6, which can be closed by a stitch line 8 consisting of
sUrigresl 10 staple shomatiyer atitbblefmedicalodie neisul2 Afpatiatttre with
interface 12 consists of an optional deep drain 14 connected to a deep
respedaihignebativenpries slifee soureadii@ssociated with a deep drainage
reservoir 17 and an external patient interface 16 including a primary fluid
transfer component FTC.1 comprising a strip of -14- rayon or other
stitablé porcuessrimenalalayviamdérdrepe 2y gemeraipTavelipp®Eive ciediment
including a slot 20a, a secondary fluid transfer component FTC.2
of the gupspiisimeeatiopdrophobic sponge and an overdrape 24. A fluid handling
subsystem 26 mcludes the deep drain negative pressure source 15 5 and
1erig A el tive Invesasione source 28, which can be combined for
appllcatlons Where a common negative pressure source and a collection
L Intrpdsepeaciadlaprefsneid. The negative pressure sources 15, 28 can
operate either manually or under power. Examples of both types are
wal-rasvedindgielletbeicep drneRtra)AmpRecatrasuHEIN afsetiblespdhatsia;
vacuum source (MOPVS) is shown in U.S. Patent No. 3,115,138, which is
howeygsdtpdtategiunderstood that the disclosed embodiments are merely exemplary of the

invention, which may be embodied in various forms. Therefore, specific structural and
functional details disclosed herein are not to be interpreted as limiting, but merely as a basis
for the claims and as a representative basis for teaching one skilled in the art to variously

employ the present invention in virtually any appropriately detailed structure.

II. Tissue Closure System 2

Referring to the drawings in more detail, the reference numeral 2 generally designates
a tissue closure treatment system embodying the present invention. As shown in Fig. 1, the
system 2 is adapted for use on a patient 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 associated 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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10 herein by reference. The MOPVS is available from Zimmer, Inc. of
Dover, Ohio under the trademark HEMOVAC(r). Bulb-type actuators,
such as that shown in U.S. Patent No.4,828,546 (incorporated herein by
reference) and available from Surgidyne, Inc. of Eden Prairie, Minnesota,
can be used on smaller wounds, for.glorter durations or in multiples.
Moreover, power-actuated vacuum can be provided by vacuum assisted

rayon IPSHI& SEivABIB@RBER avalaklcHneRethabaee Al EovatE @M and

Kinetic Concepts, Inc. of San Antonio, Texas. Still further, many
includigaiiRicare fagiiliendanrticutpiRestitalpanshEITICS2 abenRauHRERh Wit hobic
suction systems with sources of suction available at wall-mounted outlets.

spongé filitencapagitpeeservoir 30 is fluidically connected to the negative
pressure source 28 and is adapted to discharge to a waste receptacle 32.

A sitr@HavaiNes3dibs Re&aciatR 10ayit e pasaly ol 28 v shisadapiatte 15

to automatically discontinue drainage when the reservoir 30 is filled to a

and a PlieAetIMin@d@ieee ATro RUeRR| 28 IOHRASIS 16N OMRISYISIEIOr 30 Sladatiéh s
connected to the deep drain 14 and is adapted for reinfusing the patient 4

whereWitbRig o1 hegewe praQord dcarf2atentNel &8k r£06htiSie disqiesRer&dICIThe
an autotransfusion system with a portable detachable vacuum source,

negativisiBdsuraviaiiakde FRBZan g dieGiaRd isancarporaiedenpoeveroExamples of
reference. Fig. 2 shows an incision 6 forming first and second separated

both tiipstierpartions S8a.in thithsieisionedges diapk, bhadneisionseaxentdstable
from and is open at the skin 42, through 5 the deep dermal layer 44 and

vacuuth8 GLbe UlOPOUS) RYBIOAG, it0[Sp xsmately 3he Sasdadcidaepgiaied
tube 50 is placed in a lower part of the incision 6 and penetrates the skin

hereindZyatfieiaeening SEOPS 3 shalbliherdnciBiameddas. 40abwecaied under the
together by sutures 54 forming a stitch

trademark HEMOVAC®. Bulb-type actuators, such as that shown in U.S. Patent
No.4,828,546 (incorporated herein by reference) and available from Surgidyne, Inc. of Eden
Prairie, Minnesota, can be used on smaller wounds, for shorter durations 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 30 is fluidically connected to the negative pressure source
28 and is adapted to discharge to a waste receptacle 32. A shut-off valve 34 is associated
with the reservoir 30 and is adapted 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 patient 4 with his or her own blood. U.S. Patent No. 5,785,700
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line 56 at the skin surface 42. As an alternative to sutures 54, various
other medical fasteners, 10 such as staples, can be used. Fig. 4 shows
sutures 55 placed in the deep dermal layer 44 below the skin surface 42.
Fig. 5 shows application of FTC.1 on top of the stitch line 8. FTC.1
preferably comprises a suitable porqgs wicking material, such as rayon,
which is well-suited for wicking the fluid that exudes along the stitch line

discloSesRAYRRARISRNSAATIA S Yyt @i auyickiyb i dentibus eifigienturce, which is
transfers fluid therethrough. The underdrape 20 is placed over FTC.1 and

availabl€ fRirZanisk IV HAC & 4redip sat d BarisoByespifvcentered along the
centerline of FTC. | and directly above the stitch line 8. FTC.1 and the

umgiers i 2 anCimdi e P rERSaEAIRE iha J&dbal spaetaihaseeiboliens 38a,b
configuration adapted to facilitate placement on the stitch line 8 in any

with ifléisitaceleRIU0Lig. Bhehaws dnlCetiand thenagerd@ra 20t plasa22through

The secondary fluid transfer component FTC.2 is shown installed in Fig. 7.

the delp eefesablyccamprigesca shitabiediydigphabicSapproxiataréd): theGhsam 48. A
polyurethane ether (PUE), which comprises a reticulated, lattice-like

deep dfemn)b¥aterigicanphla ofhaiparcollapsaidiynveadd PefRieadnegalive 42 at an
pressure) in order to exert positive "shrink-wrap” type compression on

openigkif2surface and still maintain channels that allow passage of fluid. As -16-
shown, its footprint is slightly smaller than that of the underdrape 20, thus

prEgiding@ns thdatiNiapeaaasgina2dkeciingl wigkingr by en@ids 33 fogam &S stitch
an alternative, be sized equal to or almost equal to the footprint of FTC.2.

line 58 hisieosigyatier Endadtselterpiaiabication 834 anitudiyisitiat, medical fasteners,
pre-assembled pad that can be employed by simply removing a releasing

such dayepdaakibg fiketh aisadhasive Jinetunseittapen fHeidapndiguiatianer 44
also lends itself to easy total removal and replacement of the central part

belowahth&assafablyswithout removing drape already

Fig. 5 shows application of FTC.1 on top of the stitch line 8. FTC.1 preferably
comprises a suitable porous wicking material, such as rayon, which is well-suited for wicking
the fluid that exudes along the stitch line 8. Rayon also tends to dry relatively quickly, and
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. FTC.1 and the underdrape 20 can be preassembled in a roll or
some other suitable configuration adapted to facilitate placement on the stitch line 8 in any
desired length. Fig. 6 shows FT'C.1 and the underdrape 20 in place.

The secondary fluid transfer component 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 pressure) in order to exert positive "shrink-wrap" type

compression on skin surface and still maintain channels that allow passage of fluid. As



10

15

20

adhered to skin if removal and replacement is the desired clinical option
rather then staged removal or prolonged single application. Fig. 8 shows
the overdrape 24 applied over FTC.2 and the underdrape 20, with a 10
margin 24a extending beyond the underdrape margin 22b and contacting
the patient's skin surface (dermis) 42¢Figs. 9 and 10 show a patch
connector 58 mounted on FTC.2 and comprising a hydrophobic foam
show A Edsiiatial gpies8amanpdiiched ketnean d@psHy@rsR8Rofding an
vacuum drain tube 60 includes an inlet end 60a embedded in the foam

under€Ris: 988 AN 0BXITRESVREINE SR R CFE |ayaraSRD dReah il elenigk@aual to

connected to the surface drainage 15 negative pressure source 28. Fig. |

or alnl3ssBquU¢s fo ke I0aPIAMEst FETQ:. Y ThilliBehBvay: tRsH omss ofsHIE: O yeseiai@ation as

24 to provide an overdrape opening 54. In addition, the overdrape 24 can

an indP@ &lik1apREAQMBIRY pye mlata - CerpRIRiaing fihply MARRINEY adi¥esing layer

pressure, and further drying it with air circulation (Fig. I la) can provide

backisigdicantdapating BEyaNiRGeS Mk rerhicibehtnagrewthied Rayarigsto easy total

microbes requiring moist environments in FTC.2. Such microbes and

remoWREHA SEsten@ToseR A ERate yrean dilishedvapaatad desiializedpandready

otherwise prevented from reentering the patient. Microbe control can also

adher&iBtacramplishedabyrntresluetng:ankisapiesirdd andivaigating yatietten staged
components of the patient interface 12, including the drapes 20, 24;

removall 6. pidtdigel] angiéIpidatlon. Fig. | Ib shows the patient interface 12
removed along underdrape perforated tear lines 56 and slit lines 59 in

ovesdrape w4 ik wilkhiapdeaigiredtbasisBEDeantial yhther eésidiappatientith a

interface 12, except for underdrape and overdrape margins 20b, 24a can
margith24als ieemaybelyimpravidedactaps inatiaenstitbhatiiehandrisehd i ekkin

for visual inspection,
surface (dermis) 42. Figs. 9 and 10 show a patch connector 58 mounted on FTC.2 and
comprising a hydrophobic foam (PUE) material core 58a sandwiched between drape layers
58b. A vacuum drain tube 60 includes an inlet end 60a embedded in the foam core 58a and
extends between the drape layers 58b to an outlet end 60b connected to the surface drainage
negative pressure source 28.

Fig. 11a shows FTC.3 removed, e.g. by cutting away portions of the overdrape 24 to
provide an overdrape opening 54. In addition, the overdrape 24 can be slit at 55 to further
ventilate FTC.2. Draining FTC.2 under 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 environments in FTC.2. Such microbes and various toxins
produced thereby can thus be evaporated, neutralized and otherwise prevented from
reentering the patient. Microbe control can also be accomplished by introducing antiseptics

in and irrigating various components of the patient interface 12, including the drapes 20, 24;

FTC.1; FTC.2; and FTC.3.
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5 evaluation, cleaning, stitch removal, dressing change (e.g., with
prepackaged patient interface 12a as shown in Fig. 11c), consideration of
further treatment options, etc. For example, the overdrape 24 can be slit
to around the perimeter or footprint of FTC.2 to permit removing the
same. Preferably FTC.2 is easily relgasable from the underdrape 20 and
FTC.1 whereby FTC.2 can be grasped and lifted upwardly to facilitate

runging @ siealRehd pauah thekoversiapecdhrngd inaaisgRapatiBhted tear
between the underside of FTC.2 and the underdrape 20. The FTC.1 can

lines $B@RPRiONMLY9a 1NANRGOYLIeArRAULBE AfplectiapendOsalanshitalio@ie entire
lines 56 and removing same as shown in Fig. | Ib. Fig. | Ic shows a

patienPigReEkaded paipnidnielders dianndaptedkipe milial &y Jdresaingarchangr”
application. Optionally, the rayon strip FTC.1 can have the same

removANbguAEIen RectSrfaiRrinth asdizefaame SRENGLIR Tor 2ishismietnating

the underdrape 20. The prepackaged patient interface 12a can be sterilely

evalufaskagedi:facliiatenpeenaanrtcitastin @(a stiwhtipee okl phively interface

the patient interface components can be prepackaged individually or in

12a asStHitabie g Fapps1epropiis tg-sishagsemiiescafiihacagmpistie Raientxample, the
interface 12. For example, the underdrape/FTC.I and the

overdyeroiapg/bd (ilisubassembles kespestiiapaandie20 prepgakaigesnoving the
individually. Various sizes and component configurations of the patient

same. IMesT@a8]oaTe2drapstkagrdst @pplic alio brasrmaisatichhy PaCicuWaiereby
patient conditions. Preferably, certain sizes and configurations would tend

FTC.2edeelativiely adaivashlipanddus fagplisabientongarticulpsl medicdl the
procedures, such as TJRs, whereby patient interface -18- inventory can

overdkpsmphifietiiAdtespatively biie cadlivtid ualepidp @ieMe Camdb ehassieralage 20.

in various sizes and configurations for "custom" applications. Figs 12a-d
The FSidwcalieheatoeicoslhebtngnibiddiansiat gothpaneéais kpEQBatchfoits tear lines
56 and removing same as shown in Fig. 11b.

Fig. 11c shows a prepackaged patient interface 12a adapted for initial or "dressing
change" application. Optionally, the rayon strip FTC.1 can have the same configuration or
"footprint" as the foam sponge FTC.2, thus eliminating the underdrape 20. The prepackaged
patient interface 12a can be sterilely packaged 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 respectively can be
prepackaged individually. Various sizes and component configurations of the patient
interface can be prepackaged for application as indicated by particular patient conditions.

Preferably, certain sizes and configurations would tend to be relatively "universal" and thus

applicable to particular medical procedures, such as TJRs, whereby patient interface



10

15

20

connecting FTC.2 to the surface drainage negative pressure source 28.
FTC.3a (Fig. 12a) 5 shows a patch connector with a similar construction
to FTC.3 and adapted for placement at any location on the overdrape 24.
FTC.3a is provided with a Leur lock connector 62. FTC.3b (Fig. 12b)
comprises a strip of hydrophobic (PYk) foam material partially covered by
an overdrape 64, which can be configured as a wrap around a patient's

inventiRPcah BXEEAPRFI&ED . Kil&end6i Eig. IRChnis AaRIDMPRR MO R BOkssembled in
FTC.3d (Fig. 12d) is a bellows-type elbow 10 connector, which is adapted

variod9 spesomanadaisdatiaalinn ofiienaappnediei.tube 60. Figs. 12e,f show
an alternative construction of FTC.2a with multiple, removable wedges 57

formaedzherehdwndtadapied danaasommriaiinge idisHiRnSHTE 38-P ok
flexure. The flexibility of FTC.2a can thus be considerably enhanced for

conneBUARAISES . 2fpatienicapiadin apehtitiandiaxiadigourschoweduescang. 12a)

extend transversely and/or longitudinally with 15 respect to FTC.2a.

showdal fat2B EINEHEDSE With SiMbanMdARSEGR BNETWHabl hiRpvedgehbdment at
place or removed. Fig. 12g shows a modified patient interface 312 with

any 10hgionegidppeRRpaced Be@dn i Tovidddisiconiligurabien jamedsr 62.
removing FTC.1 without disturbing the underdrape 20. Fig. 12h shows a
FTC.Juithgr mogifiedpakentsnipdaaeddghoiic BNE] foaningabaB8ame A0/ covered
configuration or footprint as FTC.2, whereby they can be fabricated and

by an boadeghtogethaichincdhisecasifiguiation therdpdesondpepdicpan hawotitegemity
lll. Treatment Method Figs.13a-c comprise a flowchart for a method

66. FEMBodyiad tagipresebbinvepiieonitant. Stax 3d tRezmeidad preteedstipe elbow
patient diagnosis and evaluation at 72 and treatment plan at -19- 74. Deep

connegdt@ing Hidhaikeahifialied at cinasodecadsayti andithe MEsion dsshitutecbot
78. Surface

Figs.12e,f show an alternative construction of FTC.2a with multiple, removable
wedges 57 formed therein and adapted for accommodating articulation, such as joint flexure.
The flexibility of FTC.2a can thus be considerably enhanced for purposes of patient comfort,
mobility and 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 FTC.1 having the same
configuration or footprint as FTC.2, whereby they can be fabricated and bonded together. In
this configuration the underdrape 20 can be omitted.

III. Treatment Method

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

start 70 the method proceeds to patient diagnosis and evaluation at 72 and treatment plan at
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interface components 12 are applied at 80 and connected to the external
components (i.e., negative pressure sources 15, 28) at 82. The collection
reservoir capacity is preset at 84 based on such factors as nature of
wound/incision, blood flow, etc. 5 Phase 1 Deep drainage occurs at 86
and active surface drainage occurs g©88, both being influenced by the
negative pressure sources 15, 28. The negative pressure source 28

74. DeapsesinthRHEfeam & 1T & 10arisily callaReeinukich RaiesRERLTONSurface
draws down the overdrape 24 and exerts a positive, compressive force

interfRR HenplaReds\WouRd HhHingisiobada berelased 4R erdranrempehtnes g.c.,

patient interface 12, such force is effectively limited to ambient

negatidMRSROLs Soliis 1Py A@HrahicatueR msptRcts b Qatient TOpteset at 84 based
excessive force exerted by the patient interface 12. The steady force of

on sudhrietoRe AHNESPBEFCORRBIIALI A6 SSIhEdasee: wound or incision 6
functions similarly to a splint or plaster cast in controlling edema and

Phaseromoting healing. 15 A "Reservoir Full" condition is detected at 90 and
branches to an interrupt of the surface drainage negative pressure at 92,

afieep/biahiiae seseryairReanieats % e inkpe diethans ot pPSEsB 0bath kil
surface bleeding is detected by visual inspection at decision box 96, the

influeiRethiogd theanghés dprsdiscniiceiel ALY eThe fagai i piragae stepcat BB diises
the suture line is actively draining at decision box 100, the method loops

the PUR foaradtive . susfpariangicagepste i B3 Coardpendiin ¢ Sirdinadwisethe verdrape
surface drainage discontinues at 98, i.e. when the wound/incision is

24 andiekbiey Hissiting, ronpreding futidsoiPihesgokdd gensdallyittisiac®rirethdylosed

deep drainage (interactive or passive) and active surface drainage under
envirdh@énflueneepafienaimiatfacpddysiet fitctaneToinainMahidedatQimisie20-
atmosphere. This limiting control feature protects the patient from excessive force exerted by
the patient interface 12. The steady force of up to one atmosphere applied across the closed
wound or incision 6 functions similarly to a splint or plaster cast in controlling edema and
promoting healing.

A "Reservoir Full" condition is detected at 90 and branches to an interrupt of the
surface drainage negative pressure at 92, after which the reservoir contents are inspected and
disposed of at 94. If surface bleeding is 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 surface drainage discontinues at 98, i.e. when the
wound/incision is neither bleeding nor 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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approximately two to three days, during which time post-operative or

post-trauma swelling normally reaches its maximum and begins to

recede. Phase 2 Fig. 13b shows Phase 2 commencing with a "Staged

Component Removal?" decision 5 box 102. An affirmative decision leads

to independently deactivating and repgoving components at 103, including

discontinuing active suction at 104, which transforms the hydrophobic
approRiE:d0arN dhrd the2k ImAQENAlRIRSHUTENTERNR PEgatNG daRAsI Bt anAloWS1ling

the collapsed FTC.2 to reexpand at 106, potentially increasing surface

normAB8MPLASIES RiesskafRahArBRIgNiJoReaive. Preferably this transition
occurs without applying undue pressure to the 10 surface from the

Phasedecompressed, expanding FTC.2. During Phase 1, negative pressure
(i.e., suction/vacuum) tends to compress FTC.2 and correspondingly

CEnirags thevayverdsape:shmaaing wakhe sesppdessigpoaxel Ry iiTCdéeision

When the application of negative pressure discontinues, either manually

box 102 aKipaTAHGAtY.FEE stofErexRab dsdaganashihiedeansitaintsaafl th@oving
overdrape 24, and in an equal and opposite reaction presses against the

comp&kéntd At 163paiticdiadyialengithenstitehvingi&idnl4 DeaniltiStransforms the
automatically transform from ambient to positive pressure simply by

hydrogiggea i@ dhe Bpoicatinarail b saee Bitns ausatyd ReHoeRitiverdesiwe the
exerted on the skin 42 continues to compress and stabilize tissue along

collapkied FUOIR tne & fateial 080, ipcasdaill rechdassyeiiiageatthpooineptssure from
with the operation of FTC.1 and FTC.2 to continue drainage by

ambie@Vappoatin arritersbity (ailinedialostepcdts Withodtngpafive dedaspiasdian to the
at decision box 102 leads to interface removal at 112 and, unless

surfack €aimend detorbpriessinaipshBHICATOR iMapectiPhaed tirgtmenpatsidd (i.e.,

and interface replacement at 114, which can involve all or part of the
suctiopatientimjesiated 2ompemethod iher@regeedsid Ph@seads the overdrape 24,
adding to the compression exerted by FTC.2. When the application of negative pressure
discontinues, either manually or automatically, 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 exerted on the skin 42 continues to compress and stabilize tissue
along the suture line 8 (step 108) in 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 terminated, 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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Phase 3 -21- Fig. 13c shows Phase 3 of the treatment method wherein
deep drainage is discontinued and the tube(s) is removed at 118. The
overdrape 24 and FTC.2 are removed at 120, 122 respectively. The
underdrape 20 and FTC.1 are preferably configured to permit visual
inspection of the suture line 8 therethnaugh at 124. When the suture line 8
has closed 5 sufficiently, the underdrape 20 and FTC.1 are removed at

126.angtheo e athacds efdscatddden igsihaivehe i deipdisaied by the

patient's condition, all or part of the interface 12 can be replaced in Phase

discontinféelitiaatine afpdtinued oMd Attergative: bnbadipeent HgFurcOlastiFemoved at

System 202 Fig. 14 schematically shows a tissue closure system 202

120, 1CQMRHsRG @R altaenativedHPerohediFeot 0i 1 ererasen! satantiasd Whiehmit

includes a microprocessor or controller 204, which can be connected to

visualQRSpBELMAIES sensaisife®ieiethtodbie natentwikeHage shaifenise8indclosed
various conditions associated with the patient 4. The microprocessor 204

sufficieafl @hPIRURIIR D (0. AP ETELE 122801 nRited 08 CTAIpRARS @euatwer2diflis at 128.
associated with the reservoir 30 and controlling fluid flow induced by a

Alterragigativengrgsstiea&Aehe 2 i udibitsi doncan e ¢lienofaibenpatiant 12 can be
interface 12. Fig. 15 shows the tissue closure system 202 with the

replacBtiGroPragessod 2RAaamestigthtedmultiple sensors 206a,b,c each of
which is associated with a flow control component, such as a valve,

IvV. A2&ombhe ©espeatiiely. Track towwgersielga@Epnent 210a,b,c is
associated with a respective negative pressure source 228a,b,c, which in

turipconyens it disamarge 4o O tanifiefs o e @iipralZadn, alternative
respectively. For example, the patient interface 12 can comprise an

embodixitenial pladiprisuieiiaseid, asdtsachedsaboverand pairafdaapller 204,
drainage tubes

which can be connected to one or more sensors 206 coupled to the patient interface 12 for

sensing various conditions associated with the patient 4. The microprocessor 204 can be

programmed to operate a solenoid 208 coupled to a valve 210 associated with the reservoir

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 includes 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
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50a,b. The patient interface 12 includes 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 -22-
optionally takes to one or more of thetubes 50, 60 for delivering fluid to
the patient through the deep drainage tubes 50 or through the external
optiorR@iank ity takeot tnsrbieh dhditliheas0 comprigeli iRFiaxatirieo AMIPIRSS through
and aesthetics, irrigating agents, growth factor, and any other fluid
the deBfaedicial dupkR0tHIgHeaIN thCOUBERIINGiIRiaGHRRfaRE I PSavINERadien
5 comfort. The methodology of the treatment with the alternative
compB§BbRAIRERIISSHRIBIOEUECaRY SE8MeR0S, isrEheNYR dadnig; 46 widfgaberally any
involves modified pretreatment 230 and Phase 1 procedures. From

other ffalarbetR€i e tingst RretRede it didgnRsisEMTHABAMSISMBRkiAe patient
treatment plan step 236, deep drain installation 238, suturing at 240,

comfagkternal interface 10 component application 242, microprocessor
programming 244 and connection of the application components at 246,

sUthk asetduoesiporahéhectvhiing Wwihage dlcenmenaasiiticaie@Rue closure
drainage at 248, active suction interface at 250 and a "Suture Line

systerAgOZalysBsaining? s. deciatDpeaera 2h 2aVbIhes shibdieidingrisragiively ZhaimaPhase
the method loops back to the active suction interface step 250, otherwise

1 prodfirg&divErdetesninatinnathod pitderedeesla taPhaseed.allbidn ARplTRtians
Without limitation on the generality of useful applications of the tissue

treatnioSplie) SYpeR6s dandr2ddaiiheqpiessst ionention, 2he, llemingnartiat
list represents potential patient conditions and procedures, which might

compdndigaigpiipplicattan ahihe pesesirprantiamifdverclosestissttéon of the
separations, such as surgical incisions.
application components at 246, such as connection of the tubing. Phase 1 commences with
deep drainage at 248, active suction interface at 250 and a "Suture Line Actively Draining?"
decision box 252. If the suture line 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, which might indicate application of the present invention.
e Over closed tissue separations, such as surgical incisions.
e Over joints where the incision is subject to movement and stretching, such as
arthrotomy, reconstructive proceedures, cosmetic procedures, flaps, scar revisions,
Total Joint Replacement (TJR) procedures, i.e., hip, knee, elbow, shoulder and foot.

¢ Any wound in an area of thick or unstable subcutaneous tissue, where splinting of

skin and subcutaneous tissue might reduce dehiscence of deep sutures.
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20 Over joints where the incision is subject to movement and stretching,
such as arthrotomy, reconstructive proceedures, cosmetic procedures,
flaps, scar revisions, Total Joint Replacement (TJR) procedures, i.e., hip,
knee, elbow, shoulder and foot. Any wound in an area of thick or unstable
subcutaneous tissue, where splinting@f skin and subcutaneous tissue
might reduce dehiscence of deep sutures. -23- Wounds over

FW&%‘J%W@ ;E&%ﬁ@@ﬁ‘éﬁ% 'ﬂ)_l%@ﬁhrgﬁﬁ WREGAYHeRI AN %a‘%ﬂ%@ﬁeﬁe -Ei"t%@d._ These
include resection of tumors, implants, bone, and other tissues. Changes in

lepgthRndsQeemstifbimbsp ARt ChaRgaadh §ige: RS A AREGANEAEh and
of bones and other deep structures. 5 Wounds in which elimination an

PLRVBRLIAN ATIHRBS SRACRASEDRPLAB o TIRAIMANLOAPBAMAEHMS Afother deep

seromas. Amputation stumps. Abdominal, thoracic, flank, and other
WeHRAs-E which splinting of the wound might assist closing and
mobilizing the patient during the postoperative interval. 10 Wounds in

argeslftadleiar sensitiveskin yhetsisPepteddspeya Bhfortant.
replacement of tape or other adhesives might produce pain, irritation, or

bhstering R B R NE.Vigiiity8fthe wound. Also where dressing

changes might produce shear or displacement of tissue so as to
c amiss Bﬂmﬁgy wound healing. Wounds in cases where the patient
wishes to bathe before the skin has healed 15 sufficiently to allow

e AL S o
IFi) I(Séc%;;%tfg?o&ﬁg%ﬁ&cm%%}i?ﬂ@r{'ﬁe B NEHIARY ' PRUSD R ANGE Qg Ratients
Wounds in areas of fragile or sensitive skin, where repeated removal and replacement
of tape or other adhesives might produce pain, irritation, or blistering of skin in the
vicinity of the wound. Also 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 protection from contamination with bath or shower water.
Wounds subject to contamination with feces, urine, and other body fluids.
Pediatric, geriatric, psychiatric, and neurologic patients, and other patients likely to
disturb dressings and wounds.
Patients with multiple consultants and care givers, where repeated inspection of the
wound might compromise healing.
Deep closure and surface sutures 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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disturb dressings and wounds. Patients with multiple consultants and

care givers, where repeated inspection of the 20 wound might

compromise healing. Deep closure and surface sutures and staples. Any
clean surgical or traumatic incision, open, or fully or partially closed by

sutures, or where the skin edges capybe apposed to a gap no wider than

the width of the -24- negative pressure zone of the dressing, i.e. where the

M AV TeRARUNIDIaRS thaRif, eduahiadirevidihmh i EepdrAfRYOR less than

strip). In cosmetic and reconstructive surgery, the systems and methods

obihgpiegeM IDNRRUPFTaN qenital @ng)conceal the effects of early
bleeding, exudation, 5 ecchymosis, and edema of the wound. In surgery

OffutBEs KBRS NI ELROMRIRSSIAR: AN HEAIPASR PN S FHRIPOS M PFesent
eliminate or reduce the need for circumferential compressive wrapping.

TigseBRAPARIBRAS Shat PEB RN et PrQiAGEesh HllabNaden SUSh @sibip and
knee incisions, and tissue separations in patients with health conditions,

syebhgmdigdelesedbihihat dengddadahibit healing. Shortened hospital stays
might result from swelling reduction and control of drainage. VI. Case

StudiasFenelial GRNRER SRRl SUrfase arRlication &f foamsatrus

(FTC.2) to surgical site and other wounds. Air-drying at the suture line is

faqiatac by H.ERYAE RIER fdrt(FlifalenBhASSnb QAR Hraipsag. (drain

tube(s)), active or passive; active suction applied to
Tissue separations that are prone to protracted drainage, such as hip and knee

incisions, and tissue separations in patients with health conditions, such as diabetes,
that tend to inhibit healing. Shortened hospital stays might result from swelling

reduction and control of drainage.

VI. Case Studies

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).

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 suction 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 suture 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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surface PUE foam (placed on top of surgical incision, drains bleeding and
exudate from suture line); active suction compresses PUE foam, thus
applying positive compression to the entire dissection field;
adhesive-lined film underdrape with an 20 MVTR of 3-800 on skin
underlying PUE foam; rayon (or otherssuitable porous wicking material)
strip on suture line; similar type of adhesive film overdrape (MVTR of

o 31300} OVRIVIYN I FORIRTIAEST (@]t 63 Q1D SR PEIRHBSG Vit Fe @Y FTC 2 in

i.e. effective time for active drainage from incision/stitch line to cease and

fopigetuRdingda Honpaf GRIFRS2 E’)Hx%ﬁas%gﬂﬁ‘m%@ Srdiuppratian Ry

cutting off (elbow) connector and leave FTC.2 in place. Released from

SRR pkEs st R AARAH AJRRSHhEGEMRISHARE. AN LA aRPSHYBued mild

pressure differential on the operation site. May maintain continued mild

CRBIRFESSRN throvanaiiPRhase % Jasidrhain AaR foncliebu U @@ strip and

rayon strip and 5 into FTC.2 provides continued drying of suture line.

Deed ©rain ihesiersindodRlasgndwindbRase 2008 RaHNE @88P remain in place
drainage. Duration: approximately three days, i.e. days 3-6 after

ORAraoPhaRNRSEr Acte@ave Avaiitiane and FTC.2; leave underdrape and
rayon strip in place; visually observe wound healing progress;

. t@ﬂr_’%ﬁ’@éﬁﬂ&p{pﬁj@ﬁiﬁ%&y HQeDysatian. %ﬁ‘;’r_@@%(&f&_p sRigbee) wee k?-
Clinical trial confirmation: Closure of surgical site in upper chest area in

o PRiiGH! Witk RRNESCNGAIRA R RS Rhavafieesle ahaaayls étﬁ? vg?t ice:

wound healing. Subcuticular (subepidermal) sutures avoid conflic

ray e A ipREd Oeed 1ameae BHiEFEICMANBhOR R BESYABION SKin sutures

beneath compressive black sponge.

¢ Duration: several (e.g., up to three) weeks.

¢ (linical trial confirmation: Closure of surgical site in upper chest area in patient with
severe healing problems showed excellent results and rapid wound healing.

e Subcuticular (subepidermal) sutures avoid conflict with rayon strip and need for early
suture removal, or pressure on skin sutures beneath compressive black sponge.

e Option: use pressure transducer for interface pressure mapping of wound site and
automate control and monitor pressures, flow, etc.

VII. Alternative Embodiment Tissue Closure System 302.

A tissue closure system 302 comprising an alternative embodiment of the present
invention is shown in Figs. 17-22. The system 302 is adapted for closing a wound 304 with
an undermined area 306 just above the fascia and an upper tissue separation 308 located
primarily in the dermis and in the subcutaneous layer. A wedge-shaped internal fluid transfer
component (foam piece) 310 is located in the tissue separation area 308 and is installed
between side drapes 312 located on 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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15 Option: use pressure transducer for interface pressure mapping of
wound site and automate control and monitor pressures, flow, etc. VII.
Alternative Embodiment Tissue Closure System 302. A tissue closure
system 302 comprising an alternative embodiment of the present
invention is shown in Figs. 17-22. Thegsystem 302 is adapted for closing a
wound 304 with 20 an undermined area 306 just above the fascia and an

draped/ PRI 4SS SRPaIAIPIMINRIogaIRANBMANY pi dhel deteMsRNEbitPece 330 can
subcutaneous layer. A wedge-shaped internal fluid transfer component

be locieanh RigEe) 84 isileraiafidntine dssee 3rPalaion @eX3ARanshts gradient
installed between side drapes 312 located on either side of the wound

forcesi@hnitreieraahikiittransieiceonponent (foam piece) 314 is placed on
top of the internal component 310 and the side -26- drapes 312, and is

covesedpylancetepdps 1316 phit@pbienalivpehineSoloan Piese it daipe

be located in and sized to fit the undermined area 306 and can transfer

316 ahligdAngtgadiant sfascas el ped hier B iniadialdeamnrigaes3iOirée center area
reclosable access panel 318 is placed over an opening formed in the

322 wotiterréiRRebRe 324 s IBZiLgesnamadbesivaiaaniedbper thietentddthe thereof.
surrounding an adhesive-free center area 322 with a reclosable seal strip

The s&324teiytendingliergitudingliyedowpahercenieiine shiefeedptiied sealhtipel 328
324 includes a rib or bead 326, which is releasably captured in a channel

(Fig. 398 (Fig. 20). In operation, the reclosable access panel 318 is adhesively
secured around its 10 perimeter 322 to the outer drape 316 and provides

aceeperinitie daaracpieass 3dRsSpdnef 38 idrassiigesy stenredld o its
example, the foam pieces 310, 314 can be changed (Figs. 21 and 22),

perimtieABPR RIS IcasURE apphel anddyeunddealiegspoogectamasideessdoaliy 4 of the
monitored.

dressing system 302. For example, the foam pieces 310, 314 can be changed (Figs. 21 and

22), treatments can be applied and wound healing progress can be visually monitored.

VIII. Alternative External Dressing 402.

Figs. 23-27 show an external dressing 402, which can be premanufactured or
preassembled and used for various wound treatment and closure applications. The dressing
402 includes a foam piece 404 partially 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 other suitable mechanical fastener as shown at 412. The
dressing 402 is preferably preassembled 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 drape portions 416, 418 and partially underlies the foam
piece 404 in order to protect the skin 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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VIII. Alternative External Dressing 402. Figs. 23-27 show an external
dressing 402, which can be premanufactured or 15 preassembled and
used for various wound treatment and closure applications. The dressing
402 includes a foam piece 404 partially enclosed in a rayon covering 406,
which includes an open top 408 secyred to an upper perimeter 410 of the
foam piece 404, for example, by sutures, staples, adhesive or some other

removiHil ANl SRECHRBICRI fasteRes @ahoe: abfich The UressimdOithus be

preferably preassembled with an outer drape 414 including a

inspedRam-icaneringpieeniral erien Hlth aRd ARetiNEIeD patiaptsantategdtient-
portion 418. A tucked margin 420 is formed at the intersection of the

contadlraRR pertions riLef thb®Apth pariiali bogeliasathefpame piece 404 in
order to protect the skin and prevent the formation of low-pressure,

VEFGHUI sYeidls arnidd sheergraeidheifoanmieseohodn irreathdiBieringdupling
could otherwise occur. In operation, the dressing 402 can be easily

417 afdARgRA LY CUiling 1Bround e veay offu A& uId ber Bijtewagribafo dmne Riage02
404 and the drape outer portion 416. The wound can thus be inspected,

througleBaechedelyigetiHeeaigdirta. andadiewidiassinAukOoppridlad®rdharows

patient- contact skirt portion 418 of the original dressing can remain in

423 aelakewkhigh Big stmouvil acfiuideliomd diseiargd) dircetiopatiantpordad, airachn be
elbow coupling 5 417 and a discharge tube 419. Alternatively, fluid could

establB@dOjBgieshiptestvirdreToing fe2e Huoughdnaitube 4dPhadtheaciognhbgegative
417. Hydraulic/pneumatic compressive force arrows 423 are shown in

pressurigdi2@rendalepreseahdh aowiwalet (iaginia patient pescase Witfefeaanl bén a
established by compressing the foam piece 404 under suction and then

positivelpasiget i fergaiiven qiess i difitar cmbalrdkuisrasiinnioly ddema by pressing
dressing to a positive pressure differential. In a 10 positive pressure

the fogliffpiecdiadmadenef peiaiiendjnecaresshrgvdolieals fdemayiyotential

medicglriselsllenfgi;ts from controlling edema in this manner. For example, healing is promoted,
scar tissue 1s minimized and patient discomfort can be reduced.

Fig. 24 shows the external dressing 402 used in conjunction with an internal foam
piece 422, which is located below the dermis at the top of the subcutaneous layer. The
internal foam piece 422 is adapted for applying a pressure differential within the
subcutaneous layer whereby tissue growth and closure are promoted. The inside/outside
configuration of the dressing system 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 external and internal foam pieces 404, 422, such as
compression (positive pressure differential) for edema control.

Fig. 25 shows the wound confined to the dermis 426 with another internal foam piece

428 in place. The subcutaneous layer is substantially healed. Fig. 26 shows the external

foam piece 404 in place alone for drawing the wound edges 430 together at the epidermis.
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the foam piece 404 against the tissue adjacent to the wound. There are
many potential medical benefits from controlling edema in this manner.
For example, healing is promoted, scar tissue is minimized and patient
discomfort can be reduced. Fig. 24 shows the external dressing 402 used
in conjunction with an internal foam_di& piece 422, which is located below
the dermis at the top of the subcutaneous layer. The internal foam piece

Fig. 242BJ%adrnigdion apalyinec prassivadififerantiaivitiio 8o@om by the rayon

subcutaneous layer whereby tissue growth and closure are promoted. The

coverinsigdolside: soBfienafamef the dressing system shown in Fig. 24 can
rehabilitate and make pliable a wound edge 424 that has contracted and

IX. Aeermed ithdamahipranghedsmaieysby applying 20 pressure

differentials across the external and internal foam pieces 404, 422, such

agiOrBRIRSHION( RASIHYERERRSHVe diffsential) farcademaantubskifs 2pstem
shows the wound confined to the dermis 426 with another internal foam

confidiRERRR ivighaseeXbe SubeH preeUBlYehilarsihstafiallylealesl figeribed
26 shows the external foam piece 404 in place alone for drawing the

abovewpURd RAGASI430nagethas At epitarmithe d8mhilgakiisliyib@tancous layer.
external foam piece 404 covered on the sides and bottom by the rayon

The a8RWHINGAOBotsRUNY aproRENkeAMEBal Xolitpibativestmnenicag e located at
Dressing System 502 Fig. 28 shows yet another alternative embodiment

the botibaindlaxtanmmaliaiessingysy e pdLofigusatinnb QR wvithiasdexteityad 10 formed
foam piece 504 similar to the foam piece 404 described above and an

by theRetndl fesdm assanblyrbiddanapestdutitel dennipandinthe sehrubaineadshe
layer. The assembly 506 consists of a proximate internal foam piece 508,

subcuwhich cRydIgigdaisdaththedmidarwténersubauitaieons lpyee 604apdthe

the fascia in an undermined cavity 510 formed
proximate internal foam piece 508.

The dressing system configuration 502 can be configured and reconfigured as
necessary to accommodate various wound configurations in various stages of healing. For
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 and negative),
fluid control, edema control, antibacterial measures, irrigation and other treatment protocols.
Still further, the access panel 318 described above can be used in conjunction with the

dressing system 502 in order to provide access to the foam pieces thereof and to the wound

itself.
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by the wound, and a distal internal foam piece 412 located primarily in the
dermis and the 10 subcutaneous layer portions of the wound between the
external foam piece 504 and the proximate internal foam piece 508. The
dressing system configuration 502 can be configured and reconfigured as
necessary to accommodate various_wpund configurations in various
stages of healing. For example, the proximate internal foam piece 508

Caeh ey eRAMEd AR AR VRARINIREH EaYi D SI0-EIRPRS: sbikaniseheacuum

distal internal foam piece 512 can be removed when the subcutaneous

effectidyimnddhaldatmishaxedeediethMargverc the feam R ces0sh 8RS8

and 512 can be replaced with different sizes of foam pieces as necessary

compiBsSQNO@CH Foawi {hi clee SN AT EAESaprand BSHE €ywekinshean tighpalipi transfer
changes. Such sizes and configurations can be chosen to optimize the

positikepeiiciat alitstsnahRiesspresgradienis (ate pasitbrerrndoaagative), 20
fluid control, edema control, antibacterial measures, irrigation and other

X. Alieatmentpiesanals: Bikfurthasséidpoeess panel 318 described above
can be used in conjunction with the dressing system 502 in order to

prEgide @eoasn o dhecfosuplpipeasdharmal andrintae-vwamgsissly A
Fig. 29 shows the internal/external dressing system 502 compressed

comptigidenhe iacuiin affesisntinin e piéded columtsaurTa i tBsthesdiapably 602
316 drawn tightly down on the compressed outer foam piece 504. Thus

include@ N pFeSSEidc s Sy sicioh 201 e adapled ip doaBRie inPagHiveBressolie: other
differential, compressive forces to the area of the wound. 5 X. Alternative

suitabEemboeinnenitDres dngrAsesmbyn6 Q2dkig svidkhay capabvldiéeclobalidam piece 604
preassembled external dressing assembly 602 comprising an alternative

also ilNildediment 60 She pigsang nveitiine nlhediesstngapsBmietifife2hydrophobic

foam. Alternatively, other foam materials with hydrophobic or hydrophilic properties can be

utilized. Various sizes and shapes of the foam piece 604 can also be employed, including

cutting and trimming it to size during the course of a medical procedure.

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 604 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 example, Leur lock connectors or some other suitable fluid

connection device.
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includes a foam piece 604, which can be completely covered in rayon 606
or some other suitable material with the desired absorbent and/or wicking
capabilities. The foam piece 604 10 also includes a core 605 comprising a
suitable material, such as polyurethane, hydrophobic foam. Alternatively,
other foam materials with hydrophobig.or hydrophilic properties can be
utilized. Various sizes and shapes of the foam piece 604 can also be

eMRIQYRAHBORISHI SHHPHRG PHIYSIHTIRHB @1 iR eRhdL Sl e ARk Bhden on

medical procedure. The foam piece 604 is removably placed in a

the bak@clFsabiesherRthER& inechieding R Rboiieym mans 1 barisstpaiyility and

covered by removable, adhesive backing strips 612, 614 and 616 forming

antiba@tEAMLRLPBRIINI\Gakb A HSHRVB] ¥ afiDs c3di- fe HABIAL PRABINGs GES dBriigonly
bottom panel 610 is initially covered by the center backing strip 614.

used AR CKIPMAGINE ceiRabasKIRAtiSHIPVBLA SxaREe T ihddqrbmPIRASH@4posure to air
through the opening 618. The reclosable sheath 608 also includes a top

circul paRe 8RO htihas 0Bctas k| eoserliSivmadexasdingommndtiorsrchand
20 generally longitudinally centered. The seal strip 622 can be similar in

contint@NStvdction tadhien ieclasalie apalibé a3 deseibad: abpuesditdentogrtight.
panel 620 also includes fluid ports 324, 326, which can comprise, for

eXarEiEinkeuhiDeh BOMIARSIOSS BE SAFH ObRhs pitakde: iikwdnconnedtiaring
device. -30- The sheath 608 can comprise polyethylene or some other

assembiytabiecainberiztehasen @fcthebasio ol peEpbTrNEes NerBISWOM@snents for
permeability, flexibility, biocompatibility and antibacterial properties.

particMarigpislipgtisisallie apndsemitnifeaakisiom it as aia Co0MOplyfeusss as
skin drapes in medical applications where healing can be promoted by
preste€iXipes urel tenaliapediiauaiion pdhia gihgath 608 can be formed from such

materials for applications where continuous vacuum suction is available

anddhartdoassipgatdisnoierasviad 60D aiftighicently-closed surgical incision for
controlling bleeding and other fluid exudate. For example, the dressing 602 can be placed on
the patient with its bottom panel opening 618 located over a stitch line 636 (Fig. 36). The
center backing strip 614 is peeled from the bottom panel 610 to expose the opening 618 and
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 secured 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 both 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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According to an embodiment of the method of the present invention, a
dressing assembly 602 can be premanufactured, or custom-assembled
from suitable components for particular applications. In a
premanufactured version, the dressing 602 is preferably 10 presterilized
and packaged in sterile packaging. & common application of the dressing
602 is on a recently-closed surgical incision for controlling bleeding and

mechathar fiidoneisiate. proviexanine.4he Wersing BAR0anibesplases mmiiac

patient with its bottom panel opening 618 located over a stitch line 636

devicdigiR6)e Tloen eantacbaskingrsiwinHid isdselediiamine-bpttamdrarabn
610 to expose the opening 618 and 15 the adhesive 628 on the bottom

devicdangl £10rtnied3d)pdihaopening 648 RiRvides sflitidelyansiae whishgan
also be provided by constructing the sheath bottom panel 610 from a

PoweR@rfieabieniipteii@h eh Py dreviding wihesnasaasm configiadenstermittent and
therethrough. The dressing 602 can then be placed on the patient, with

alternfifia Yattaronpaashachies) vaPrevidgademperaspofidal patid e sideoacksaback
strips 612, 616 can then be removed, as shown in Fig. 32, and the 20

signalpOtREhpanrentle I3NPletplylRaadrest torihe padiprisshie ditid aeiis @ddion)
626 are adapted for either extraction or infusion of fluids, or both,

collapdep@rdingdrotiseopastice v tresitnestmerhodatag)s danait acti@forces and fluid
purposes a vacuum source can be attached to one or both of the ports

moveéft &26;t@0escAPdabPViSEad theChabicakhpieopdrplioasiie iffiestistial
source, such as wall suction. Alternatively, hand-operated -31- mechanical

suRHoRUGhidWe theatead 6980 asea SURHRM P W B3 Poirippiddy 604as a result of
Hemovac device available from Zimmer Corp. of Warsaw, Indiana. Such

evacubang fapansedsubtionidevicescan ackanvmnodate paibfibmabiditysasd. The
tend to be relatively simple to operate. Powered suction and fluid pump

ambiefieNiEpsecan O REENiOYatINehoio proxjgeicateimitteiit ande, which tends to
collapse the sheath 608 onto the foam piece 604.

Fig. 35 shows opening the seal strip 622 for access to the interior of the dressing 602.
The foam piece 604 can then be removed, as shown in Fig. 36, whereby 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 stitch line 636.
XI. Alternative Embodiment Dressing Assembly 702

Figs. 38-40 show a dressing 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 foam piece 704 is selectively and removably located in a

sheath 708, which can be similar to 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
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5 alternating suction and infusion, and to automatically respond to patient
condition feedback signals. As shown in Fig. 33, the application of a
negative pressure differential (suction) collapses the sheath 608 onto the
foam piece 604. The various dynamic fluid forces and fluid movement
effects described above can thus begprought into operation and controlled.
Fig. 34 shows the sheath 608 further collapsing on the foam piece 604 as

into tiR feaHtRécd 0@y asdatiandraapethiefiibrduit patsn?doas dnditaled Ry with the
the fluid flow arrows 632. The ambient air pressure force arrows 634

foam W appliatipnoef dlistoscerdwdiah ferdsdmscallanseoiiegshaathti®sheath

onto the foam piece 604. Fig. 35 shows opening the seal strip 622 for
708. access to the interior of the dressing 602. The foam piece 604 can then
be removed, as shown in Fig. 36, whereby the stitch line 636 15 can be

ViRUaPyrinspe aiedRRgor ixeatady The foampiace Ghheaaldad flippeduver
or replaced, as necessary. Fig. 37 shows a cross-section of the foam

compeae Gdéh Whieb famgcemplaiel/eavereros, iaYan &kseneaptbéfor wound
suitable wicking material 606 in order to accommodate placement of

inspeitiehsidedagainstipenstiéompoacndth g Aiedrative EmMbadisi@aving to remove
Dressing Assembly 702 20 Figs. 38-40 show a dressing assembly 702

the she@iinprigiv@udni@iamstiveaanthadimentief pthRRIeBRNBYVEOHOReaRting the foam
including a foam piece 704 comprising any suitable hydrophobic or

piece Ngdrephdicctanre mpidalydhfeanepeesitodds BrRIeM ¥RYn8Emoving the liner
removably located in a sheath 708, which can be similar to the sheath

706, va8hdesciilbe B abnvs. ripinesd/ 0F itia the g HES & ipieae] ofheyaoholis0636 is
other suitable material adapted to wick fluid from the stitch line 636 -32-

expostildoihgifciarerpince, nipeatichfurtaanadaptathtionsolatetibe ppatientrbonThe sheath

direct contact with the foam piece 704. The liner 706 can be sized to lay
708 cilatirgdiastins dpiianv panel-atiheah@dlbr other treatment can resume.
XII. Alternative Embodiment Dressing Assembly 802

A dressing assembly 802 comprising an alternative embodiment of the present

invention is shown in Fig. 41 and includes a foam piece 804 in a sheath 806 adapted for
opening and closing through a reclosable seal strip 808. The sheath 806 includes an upper
drape portion 810, which can comprise 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 adapted 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 permeability or occlusiveness, biocompatibility, hydrophobic

or hydrophilic reaction to liquids, bacteriastatic and antimicrobial properties, and other

performance-related properties and criteria.
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708. In operation, the dressing assembly 702 is adapted to utilize readily
available 5 components, such as the foam piece 704 and the liner 706, in
a dressing adapted for wound inspection, wound treatment and
component change procedures, all without having to remove the sheath

or disturb its adhesive attachment tosthe patient. Fig. 39 shows removing
the foam piece 704, which can be flipped over for reuse or replaced. Fig.
Afnshingisamayingihadiger iéQbcobish wapaisaks @asiierlseeckcHVithe.
the liner 706 removed, the stitch line 636 is 10 exposed for stitch removal,

The pHISRECHABhESABENLAFaTRIE anshoihsf fraaed\irbschiiashRalhip/®8ape 816
can then be reclosed and vacuum-assisted and/or other treatment can

can bd PRIRE ot thdterBativR Fmheds TE fRERESING (RS SREADIB GO A IdEesSINgd is

assembly 802 comprising an alternative embodiment of the present

transféMRNiRHuisShSRe WiRCKI T gn st rain thingl8 de soae dvamipre Sfd4ifua shratltion
806 adapted for 15 opening and closing through a reclosable seal strip

throudiD&ithbe: $heaty8R& ivsludasanibapebosdtapaartantd shighocanacuum

comprise a suitable semi-permeable or impervious drape material. The

sourc&hPRIFeSRG itE WEesiapeometarled, fvhjgoGampa poonidedradthrarzradient, also
optional adhesive perimeter seal 813 adapted for providing a relatively

as desttilsbtiabb sealfatoipat dinip Shepindtoactbs petivetanseiat8 884t Beping over
relatively narrow in order to minimize patient 20 discomfort, skin

or chamdagrationdieitedd bottom panel 814 comprises a suitable wicking
material, such as rayon, and extends to the sheath perimeter 812. The
miplkerialsrcpinyer BingtHaalrdpessiper Poricars be ahbsenifiekpgrmerbilityger 814
occlusiveness, biocompatibility, hydrophobic or hydrophilic reaction to
can bdigssciaphricteriasiaii ant apiatieabitpedpehiasaadi@ent among these
performance-related properties and criteria. -33-
components occurs around the perimeter 812 where the drape upper portion 810 is connected
to the wicking material layer 814. Such independent freedom of movement permits the
dressing assembly 802 to reconfigure itself and conform to the patient and various applied
forces, such as pressure gradients. The individual components can thus expand and contract
independently of each other without distorting the other components or interfering with the
performance and comfort of the dressing assembly 802.
XIII. Alternative Embodiment Dressing System 902
A dressing system 902 comprising another alternative aspect or embodiment of the
present invention is shown in Figs. 42-46 and includes a dressing 904 adapted for controlling
the application of positive, compressive forces and/or negative, suction forces to a patient
with an incision-type tissue separation 906. Without limitation of the generality of useful
applications of the system 902, the incision 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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In operation, the dressing 802 is placed on the patient over a wound or
stitch line. The perimeter adhesive 813 can provide temporary fixation and
sealing. A strip of tape 816 can be placed over the sheath perimeter 812
for securing the sheath 806 in place. Fluid is transferred through the
wicking material layer 814 to the foangypiece 804 for evacuation 5 through
suitable fluid connectors, as described above, which can be attached to a

910 inVMBHTE SOMCRAMRIEAVEIcH Rerdbe $RHGRAS ihadantagdiiee previding dab
positive pressure gradient, also as described above. The seal strip 808

incisiRENMitE 3eaese sV naiform piscaitR4 for flipping over or changing, as
indicated. The foam piece 804, the drape upper portion 810 and the

winkingenaigroandaysnddda 3R Ganche vssembied tor dpdepansieitheter base ring

movement whereby the only attachment among these components

912, vasieHrSoaipHS thepepRaieisid 2wbese Whe drRperUIRRMPEsHA®IIO islhesive

connected to the wicking material layer 814. Such independent freedom

914 aSilv@YE MR PEHY thERe FIRSSING asseralbh D Zhodecsntigwe taetaddng
conform to the patient and various applied forces, such as pressure

adhesBiadianisoubiied nelivickiphpaBRAAAP TSI GAFIO US Bxparandseantract 1Big. 44).
independently of each other without distorting the other components or

The biRteriRFingVIEh 1B aReri@IMpREEmIIDbpOINTe IF, iheclesaing Rasetdying 904 is
802. XIllII. Alternative Embodiment Dressing System 902 A dressing

downS¥siePER comprisinganatheiraltmaiiedaspaitarl pambosimentafieeer 924
present invention is shown in Figs. 42-46 and includes a dressing 904

generdtppéciditar costapiineolBHiheeanipicatian ptpasitivesteanmnge sy ectanedso the
and/or negative, suction forces to a patient with an incision-type tissue

base rigparatipouddahy\ithaut dpeiiaiion 16f thengeare flitynf vskipkible@ikations base
of the system 902, the incision 906 can comprise a surgical incision, which

and reCadh 10PEHONELYODE dloséetwith FiliahieaB0Slonbiheiiskitablbaveostndwlesure
procedures, including

adapted to expand and collapse. A distal cover opening 930 is formed in the distal panel 922

and communicates with a flexible, bellows-shaped collapsible sheath, which in turn mounts a

length of rigid tubing 934 terminating distally in a connector 936 comprising, for example, a

needle-free, leur lock hub or other suitable tubing connection/closure device, such as an air

valve. The tubing 934 includes a proximal end 935 communicating with the interior of the

dressing cover 909.

An optional transfer assembly or element 938 is positioned within the cover 909 and
is exposed through the central opening 918 thereof. The transfer assembly 938 optionally
includes a compressible, reticulated core 940, which can comprise, for example, polyurethane
ether foam material chosen for its hydrophobic, resilient and memory performance
characteristics. The transfer assembly 938 also includes a porous, flexible liner 942

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

and biocompatibility for direct contact with patients' skin.
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staples, adhesives, tapes, etc. The incision 906 can include a closed
suction drainage tube -34- 910 in the base of the incision, which can be
brought to the skin surface through a stab incision, using well-known
surgical procedures. The dressing 904 includes a dressing cover 909 with
an optional perimeter base ring 91233vhich comprises a semi-permeable
material with a layer of skin-compatible adhesive 5 914 applied to a lower

fapathriaahifition thanpbeatiamef shasdreseipti Abnther Basartiehg system 902,
adhesive 914 mounts a release paper backing 916 (Fig. 45) with a release

post-dpd il é (ki ddtireb e dasa bR aré plines Rt ¢ REEN, R MRl saRRNIMle
918, through which the dressing 904 is downwardly open. A cover

dressiBH9OEHAHLHY BrOZQdRTleden @ distR)-panekdd ZoRopehimetaldd deaenesadlitions,

defining a folding, collapsible edge, and a proximal return ring 926

such Sa6UEedyisidheykApaseemeh Dheraignddht Cenl abaRraipenPdB8HETR can be sized
another folding, collapsible edge. The base and return rings 912, 926

to accHibimbanm ek vagiveettidaoie hieknessihiass sTAciierd2p RARRIR (G base

expand and collapse. A distal cover opening 930 is formed in the distal
ring aPRRSV O ankkeaaHeaicRiegiwitkoarfiekiblaeholfanstshapag salipIbeand

sheath, which in turn mounts a length of rigid tubing 934 terminating

beyondigiallitdn ¢ caneegies Babredropeising: fssexasnpleldtifid@etariegndaian be
lock hub or other suitable tubing connection/closure device, such as an air

placed/ahetol &1t IR NG O34 iaBesiddnosiaal erdfdd b ennuovenieiiingWitbng
the interior of the dressing cover 909. An optional transfer assembly or
incisiéie 9EMt B3iis pagdiicleeilesithinaiticauatsO0R afidhisiexpsBseantbeatigidred with
the central opening 918 thereof. The transfer assembly 938 optionally 20
an intéictndestacmpressidlp wgisulatadcore 1940 thehi¢hesBr-com@dibasdeing crosses

example, polyurethane ether foam material chosen for its hydrophobic,
same fespiapbencmenarypaiformadmeearrier layer strips 948 can comprise, for example:
Xeroform® gauze available from Integrity Medical Devices, Inc. of Elwood, New Jersey;
Vaseline® gauze; or straps of Owens® rayon.

The base ring adhesive 914 preferably forms a relatively fluid-tight engagement
around the treatment area. Optionally, the base ring 912 can comprise a suitable semi-
permeable membrane material, with suitable breathability characteristics for enhancing
patient comfort and avoiding maceration 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 manual pressure sources. For example, automated wall
suction is commonly available in operating rooms and elsewhere in health-care facilities.

For post-operative incision dressings, operating room wall suction can be attached to
the connector 936, the dressing 904 evacuated, and the wall suction disconnected whereby

the connector 936 seals the system. It 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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characteristics. The transfer assembly 938 also includes a porous, flexible
liner 942 comprising a material such as Owens(r) rayon surgical dressing
with liquid-wicking properties and biocompatibility for direct contact with
patients’ skin. -35- Without limitation on the generality of useful
applications of the dressing system _8@2, post-operative incision dressing
applications are particularly well-suited for same. The dressing 904 can

dressiR® RFeasxEMhle thand SRt ig-RAcka e (SHReNBY MAGBLISICHIY thus exerting
conditions, such as those typically maintained in operating rooms. The

compfeLalfoRennyRd rernhe szati IHO ek aien thin tssiR-SeRaRien
906 with sufficient overlap whereby the perimeter base ring adhesive 914

arrow@dberggdabgalthy skin around the area of the tissue separation 906 and
beyond the area of underlying internal operative dissection. Multiple

dressiRgmPRAGaNBe hplas ek eRekinre D04 EiglapSd Pw aid erbyaSisiedre QideNiner

to effectively cover relatively long incisions 950. In such multiple dressing

942 edpplinativOihenstpehylingrdhe aaerie.eovered4nithd Goamiierdenie-thickness
barrier layer strip 948 at locations where the adhesive-coated base ring

liner H0SRES BRIMEREPUIRESEEO]Ralient kRt el haibateeniay emstips 948
can comprise, for example: Xeroform gauze available from Integrity

confidiedicahPeligdd, daedat Blyeds: Newidemsyis Mbsaling(irgafeee0by wicking
straps of Owens(r) rayon. The base ring adhesive 914 preferably forms a

actionrefativelyy Suidnkig bt 2 ngagaranthd margonddbe i eriin enhaearoptkiorally,
the base ring 912 can comprise a suitable semi- permeable membrane

SerosingieiitiuyMlhis eiigbieohseathebiityhal daiaristioscioioaniroing spatigstiod,
comfort and avoiding maceration in the contact areas. A suitable
comndiffgre digldpress ke saunperaddns Thelpladitsthaibibotgheanneationg 362,
Without limitation, the pressure source 944 can comprise automated and
coupl@danigatiy eEghrambluites: Eocgxasnplémtdmatedmal semi-permeable base ring
912, cooperate to maintain the incision 906 and the healthy skin around it relatively dry in
order to avoid maceration. The pressure differential provided by components of the dressing
904 can also contribute to extraction and removal of wound exudates, in cooperation with the
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 applied 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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20 suction is commonly available in operating rooms and elsewhere in
health-care facilities. For post-operative incision dressings, operating
room wall suction can be attached to the connector 936, the dressing 904
evacuated, and the wall suction disconnected whereby the connector 936
seals the system. It will be appreciateggl that a "steady-state” condition of
equilibrium can be achieved with positive, ambient air pressure acting

withireHe tadiothe Beusdirssimeccoyer-90R @adthedfvmielarasmbly O38nple
compressed internally, and thus exerting compressive forces on the

arouniNGiS I OHA LOLthenIUT DRATRE BIOAY R SRONRIESTHAOICE! BIFQVE 930, The
(Fig. 43). For example, Fig. 43 shows the dressing 904 collapsed with the

limitetRy e MERERAOHARIIP B4 Arexianding bayepddheripplytretbansiailenieam
core 940 and forming a double-thickness liner perimeter 946 located

moistiyihisdinendoulerfelded-cover perimeter 924. In this configuration any
liquid exudate from the incision 906 is effectively transferred by wicking

aqtiens pféhe 9oy eNalinprea43 i dim el iReIsiimSRbaviaduidAanstaE course

arrows 941. Serosanguineous fluid emissions can be expected from an

of clo¥ngisian lisgitar sheliperiaddiddbsanmaniyl acaymichydcaiipliad via the
operation. The wicking action of the rayon liner 942, coupled with the

conneStighiz@fieniatstinedlatiamadmitec éoronan thetseininpelnieal§age and
ring 912, cooperate to maintain the incision 906 and the healthy skin

other aliengtdt relatbeslydrydapprddr viaveidviacenaionccEigcRiéssidgeeze-type bulbs
differential provided by components of the dressing 904 can also

(630 iadALiBAYe (©nedtiadionand temoualont weailgleXudaEsninceoppesdtiarsaw,
with the 15 wicking action described above. With the dressing 904 in its

IndiarcQarl easeshcafigumiipec(fon o8y iingsivhipgopraxeakend3habby making
engage and be pushed into the transfer element 938 for direct fluid
an L-dhapsiesuthareletwesng cover superstructure 920 and extracting or lifting the transfer
assembly 938, thereby exposing the incision 906. The transfer assembly 938 can be flipped
over or replaced. The dressing 904 can then be resealed by applying a replacement portion of
the cover 909, whereafter the dressing 904 can be evacuated as described above. After
treatment is completed, the cover superstructure 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. Various other dynamic forces

tending to displace the wound edges relative to each other can be effectively resisted.
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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 20 tissue resulting from the forces
applied by the dressing 904 tend to promote contact healing, as opposed
to gap healing or healing wherein oppgsing edges are sliding and moving
one on the other. Moreover, edema and ecchymosis control are

XIV. a0eamRlichBhBydexerins ResiliYRep@ssugocampressive force via the
compressive force arrows 939 in the compressed core 940, which tends

topigs UM IS RS G- GRHIRFESRIPNSNaRMBBdI MeMBL @ AT@SS U IS0BIe a8 shown
-37- within the dressing 904. Thus, the effects of restricted or controlled

in Figleakageotiad examplepainubd shehass bpa e dendtahe offsetbyetithe

controlled expansion of the core 940. The limited air movement through

woundhgi géessingh Rdeann hie peneficaliiaves ot alingljntennakiMAISAYE, The use of
reducing maceration, etc. 5 The system 902 is adapted for adjustment and

such SIEPOREOMENLRSHECAISATY VertienCQNiSE iOtalassagandealiogeatain, is
incision. Additional air displacement can be applied via the connector 936

availaRrGt ODRIEThOr INERMUBLSOURESEe VRIhSURigia e CBRMAS ) RIBS&Btted to
other automated sources can be applied. Manual vacuum sources

as a SEhYEE isElbivaZRdyD e buhimb{6 3bin WeigBBM (ST HRIMRYATIE). of Arlington,
evacuators available from Zimmer, Inc. of Warsaw, 10 Indiana; and

Tenneda€d)UN1tithasydniepokionndl dbeidecikipexaRbkanfhedaachiaptishiadudys, such as
making an L-shaped cut in the dressing cover superstructure 920 and

those axdtaitidag s itingdtbehératsieesasskenily @33, dingr dpyiedpasiigtiiebe omitted
incision 906. The transfer assembly 938 can be flipped over or replaced.

from 1hbBi10re 3BEiNPS A4t caquiReenhenesedisiddpy applyiogea, thplacemenppooidrtan be
of the cover 909, whereafter the dressing 904 can be evacuated as

placedlesaribediplooViguAfieinketreatmemntiicampietadithéredues or liner, "N-terface”

superstructure 920 can be cut away and the transfer
liner, etc. to increase efficiency and prevent skin maceration.

Fig. 48 shows the dressing 1002, which includes a fluid transfer component 1006 with

a reticulated foam core or block 1008 (e.g. polyurethane-ether as described above) with a
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 suction or negative pressure source, also as described
above. Upon activation of the negative pressure source, fluid movement tends to be
concentrated laterally (horizontally) along the bottom wicking layer 1012 towards the

perimeter of the fluid transfer component 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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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 20 gontrolling and/or eliminating lateral

movement of the tissue, which can prevent healing. The positive pressure,
Fig. 490TRGI 8RaiMBIEOtemEarion enthassre ataph ki thadrroesbibesdicrsifible.

902 tend to close the tissue separation 906 and retain the opposing tissue
The r83@68y8rsfiNEID contach-with cachvathes WbsEepRRMingis R¥emfadound the

Various other dynamic forces tending to displace the wound edges

perimb@layentoraaghr iR campeneiie iy ywirRsisieduid@raXi¥er Mtgppativeen is
Embodiment External Dressings 1002, 1012 Figs. 47-49 show another

facilitaléarNStiNe e mbR di epp@xterorl drassng &dd2 1AsraRaweriNyhigw4rll Runder

wound 6 can be prepared by placing optional drain strips 1004 between

negatitR€pvaunel adgraaiNd foldéngaine siyerdigial, @eesoyef Beltb® REjACANthe skin,
skin surface. The use of 5 such strips is well-known. A latex version,

tends Whighiisitetaiseshiclapamaniase Thaiippsr avaiiabigefron, Davioh e af

Cranston, Rhode Island. A silastic version, which is referred to as a

comp2Wes1sPhaigisienalradte is0Batial eframol gkl Medisahiec hnalagisIperimeter
of Arlington, Tennessee. Alternative deep-wound devices for extracting

edgesfltigipelicideaip fibesisueh @s dhasedesdibediabowadasdhethstharge
devices. Alternatively, such drain devices can be omitted 10 from incisions

couplii@t tip. Mg egpire e pbamead edginnagahMaeoMBs theidrainastninsvenR4t into the
can be placed over a strip of liquid transfer liner, such as rayon, "veil"

core 100859139 thrdingr thinieridese lioey, ethidp dasieaspralicienty mrohareéaniterial.

skin maceration. Fig. 48 shows the dressing 1002, which includes a fluid

transfes ccomdangiotv O withl ternative embodiment dressing assembly 1022 with a
foam core 1024 fully enclosed in a wicking material (e.g. rayon or other suitable wicking
material) layer 1026. Fig. 51 shows the dressing 1022 after negative suction pressure is
applied, which can cause the rayon layer 1026 to buckle or bunch adjacent to the lower
portions of the core perimeter edges, 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 provide another benefit in the form of enhanced airflow for the
drying mode of skin maturation, which is a requirement of a long-term (three days to three
weeks) postoperative dressing.

Yet another alternative embodiment dressing system comprises the use of the dressing

assembly 1012 during an initial heavy exudative phase, which typically occurs approximately

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

enclosed dressing assembly 1022 applied for the long-term (typically about three days to
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a reticulated foam core or block 1008 (e.g. polyurethane-ether as

described above) with a 15 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 membrangrape 1014 is placed over the fluid

transfer component 1006 and releasably adhered to healthy skin adjacent
three ¥:HRE)IPEIRHPRAL N RIRAERERINGe 4 AtisIaead, Qvaken WRKMBANHAA] layer

forming a discharge port in the membrane drape 1014. 20 The coupling

alone 44 4 abiAried W AisuctioRIGnLLIAING PREgHEENSQN TR S@daf. The tissues
described above. Upon activation of the negative pressure source, fluid

are thiRQuAINERE RS R HeEgnesniatattalaraly: theizenti) dlengdhaidate,
bottom wicking layer 1012 towards the perimeter of the fluid transfer

therebSOANPANENEA0Q6alTHE pressuie difesemiahbeimeentticaldigrdmesherdrying the
component 1006 and the ambient atmosphere compresses the core 1008

skin sag®&kown in -39- Fig. 49. For example, compression in the range of
approximately 20% to 80% is feasible. The rayon layers 1010, 1012 are

theig F2awhvinic el aserHerwtipitimaitictitac yvaednidien peomneieihaf §besor
fluid transfer component 1006, whereby fluid transfer therebetween is

1034 factitaiachiStilbfvhBribtheresper reyenddyes it tiendmpte daa kdteredbtroller
inwardly under 5 negative pressure, whereas the lower rayon layer 1012,

1036, hatahsenohbRing Placdsharnitp SKiFE fiands e naiginatm osigpeadshapseraneters of
size. The upper rayon layer 110, which is less compressible than the

a systéaamcoadinh  GR8wihugl ierdsdg defecrdowwanwpld)\hareignebits pesineiebe
edges, further facilitating fluid flow to the upper rayon layer 1010 and to

monittieddischargs pevglieg 4lrd Toe expapecipesineiestdoadiabiketdi@rious
1008 facilitate air movement into the 10 core 1008, e.g. through the

exudamambransuliftdhvhickéarrcomprise a semi-permeable material. Figs.

50 and 51 show another alternative embodiment dressing assembly 1022

Wi a53 shows an experimental model 1042 of the dressing, which is oriented
vertically to model fluid flow in the system. The fluid tends to be present in the areas which
are shown at the bottom 44 and along the sides 46, 48 of the reticulated polyurethane foam
core 1050 and define a fluid transfer 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 exteriorly. 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 by coating its passages with protein.

Table I shows the compression effect of the reticulated polyurethane ether foam

material under various negative pressure levels.

TABLE I
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foam core 1024 fully enclosed in a wicking material (e.g. rayon or other
suitable wicking material) layer 1026. Fig. 51 shows the dressing 1022
after negative suction pressure is applied, which can cause the rayon
layer 1026 to buckle or bunch adjacent to the lower 15 portions of the core
perimeter edges, thereby providing an extended, buckled wicking material
double-layer rim 1028. The rim 1028 can provide an additional interface
with the patient's skin, the@bprRYESIIOINGEFeddaNg pressure-related
problems such as shearing force blistering. The rim 1028 can provide
another benefit in the form of enhanced
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Fig. 54 shows the total wetted surface area of the reticulated polyurethane foam as a
function of total liquid volume added at different pressures, with both uncoated and protein-
coated foam conditions.

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
component 1066 for placement against 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 engagement with the patient's skin if the material comprising a core
1069 is incompatible with direct skin 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. Applying 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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10 monitored, as well as pressures, fluid flows, temperatures, patient
conditions and various exudate and transudate characteristics. Fig. 53
shows an experimental model 1042 of the dressing, which is oriented
vertically to model fluid flow in the system. The fluid tends to be present in
the areas which are shown at the bgttom 44 and along the sides 46, 48 of
the reticulated polyurethane foam 15 core 1050 and define a fluid transfer

of fre@ PRI LIS haANBHIRAGH RNt ZA081BAciBaltBBRNGh SRAERS OF thesf0aM free

core 1050, tends to trap air whereby the fluid tends to be drawn towards

edem4ResoEpaisiLiRBOAS cAhieiRivikathipne Sl efd eticiaterhiaappmaiesial dhnalso

tends to trap air interiorly and move liquid exteriorly. In this configuration,

utilizéee ek pRINIR bRty devivoyednwdiiRithe siarhrrgmekspMdlions for

occurs at a liquid volume equal to approximately 20 10% of the volume of

enhanti@NMREPHN 65SedIQam siae JbMhakinichRDSQsRHW H) thesd@ligulatithnd the
foam can be enhanced by coating its passages with protein. Table |

contrth@webhecompiession eitespahthe piichiatad fophtoaiianaethesttdadntrol,

material under various negative pressure levels. TABLE | -41-
partictQM RAREDTEMIEHETYME b d Gfe ) strds OMREIELT IO Maks@Abmponent

BLOCK (DRY) 283.34 15 WITH FILM DRAPE 258.91 68 WITH 50 mm
1066. Hp VA enfsi)4i4ib1¢, OReraiml 49 Pt ifre 8308 A3nE Of subdermal conditions can be
detected by the sensor 1034, which outputs corresponding signals for input to the controller
1036. Pressure can be cycled as appropriate, and terminated upon certain predetermined
conditions being achieved, e.g. resorption of the free edema corresponding to achieving the
treatment objectives.

It is to be understood that while certain embodiments and/or aspects of the invention
have been shown and described, the invention is not limited thereto and encompasses various
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 applications. Still further, various control systems can be provided
and preprogrammed to automatically respond appropriately to different operating conditions.

Still further, the systems and methods described above can be combined with various other

treatment protocols, pharmaceuticals and devices.



10

15

20

BACK TO 100 47.71 74 AIR RE-EQUILIBRATION 133.95 28 Fig. 54

shows the total wetted surface area of the reticulated polyurethane foam

as a 5 function of total liquid volume added at different pressures, with

both uncoated and protein- coated foam conditions. Fig. 55 shows an

active, positive pressure hemostat 1962 comprising an alternative
embodiment of the present invention and including a patient interface

1064 with a transfer component 10664Qr placement against a patient and

an overdrape 1068 placed thereover and 10 fastened to the surrounding
skin. The transfer component 1066 can include an optional liner or cover
10V @réasidir act@MeIgaBMantinith WtiRaUeME ki) Wike RapiRks:

comprising a core 1069 is incompatible with direct skin contact. The
transieeeanRABATHEPHOCOMBIKIGR SR NH RuRISRSIFEr SOHEENENE Lavderluid
an elbow coupling 417 over an opening or discharge port 1072 in the
oveitrapeokilhcAPRARG Mg gadiver prasserene flneitranslelcGosuaangihcision;
1066 15 results in a positive pressure being applied to the patient's skin
vigaihettansigiacenperenteitbhdimehevnaegiapd phkda adanigad fafid transfer
providing localized compression to speed resorption -42- of free fluid
edemporRplicationstcanhincudesidisesmalsoemmerrhages (e.g. 1074) and
free edema resorption in body cavities, internal organs and joints. Other
apglicationecarcalsonpiilize thelattive piesay@hemastasigaeryice 1062,
including poultice-type applications for enhancing absorption of
sytidcs-appligdhaharmagelticrlshAgegwewn, the sensor 1034 and the 5
controller 1036 can monitor various operating parameters for providing
autorated pantiak soarticulatiyireaanractinndvithorargngoposidvalapted for
pressures exerted by the transfer component 1066. For example, visible,
thenmatiapdlindréred dicdessoisehdeymal conditions can be

said fluid discharge port being connected to said negative pressure source;

a wicking material liner enclosing said core and forming an intermediate layer
between said overdrape and said fluid transfer component surface at an upper
portion of said dressing assembly, and said wicking material liner also forming an
intermediate layer between said fluid transfer component and the skin surface at said
wound or incision at a lower portion of said dressing assembly; and

said wicking material liner being adapted for initiating a wicking action for
enhancing a transfer of fluid from said wound or incision to said fluid transfer

component and from said fluid transfer component to said fluid discharge port.

The dressing assembly according to claim 1, which includes:

said overdrape having an opening to said fluid transfer component; and



10

5.

detected by the sensor 1034, which outputs corresponding signals for
input to the controller 1036. Pressure can be cycled as appropriate, and
terminated upon certain predetermined 10 conditions being achieved, e.g.
resorption of the free edema corresponding to achieving the treatment
objectives. It is to be understood thaj3yhile certain embodiments and/or
aspects of the invention have been shown and described, the invention is
nehilinaiseni Meeiniand eReRMRApSATMAIISUarethe famrdimantsialdng
aspects. For example, various other suitable materials can be used in 15
plagembinose described above. Configurations can also be adapted as
needed to accommodate particular applications. Still further, various
control systems can be provided and preprogrammed to automatically
respond appropriately to different operating conditions. Still further, the
sy e TS SR Aol acdBedanti LaYHEBiiRSd with various
other treatment protgcols, pharmaceuticals and devices. -43- Claims 1. A
dMW&%MSJW%%W%CW&B%%li‘hé?éf’ow,o\‘mﬁc?’f B sgjdic
external patient interface including an external fluid transfer component,
SERTHOH S HAM LR S8 ﬁéﬁé‘?ﬁlt;%ﬂfbt%éf%‘épfﬁp?%ferring fluid from
the wound or incision; said external patient interface including an
overdrape placed over said fluid transfer component in contact with a
sune\dnelisig skivestbiface: saith il wick thansiarieasipendthisauting Bupakbs
core with a surface; said overdrape having a fluid discharge port; 10 a
negaipsadiesshipeseuraameonnpeiad 1o saithillisbeisphatgedanitidndaid wound
adapted for extracting fluid from said dressing assembly;

or incision and an external portion located externally thereto.

The dressing assembly according to claim 4, which includes:
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10.

said fluid discharge port being connected to said negative pressure
source; a wicking material liner enclosing said core and forming an
intermediate layer between said overdrape and said fluid transfer
component surface at an upper 15 portion of said dressing assembly, and
said wicking material liner also formipg.an intermediate layer between
said fluid transfer component and the skin surface at said wound or
ingigiaplatadowan ReTHeRRh I stieRSINTRAS TR ARekSaIdandcking
material liner being adapted for initiating a wicking action for enhancing a

trangfenef diuid e Sainaosiid & beaision dedsaid fuidsansienc@Qdjacent to

component and from said fluid transfer component to said fluid discharge
pestd dolhe slragsighassembly according to claim 1, which includes: said
overdrape having an opening to said fluid transfer component; and -43a-
said opening forming a discharge port for discharging fluid from said
dressing assembly. 3. The dressing assembly according to claim 1, which

inthid@ssSiranakidtenbd) Hedditansietramponaniiosaiarkdn said wound or
incision in fluidic communication with said external fluid transfer

conpesRihduding piesshiap AssErtily ReeRING 10 elaiiBie W eitdsihg
internal fluid transfer component comprises a drain strip with an internal
pestiemdecatad within said wound 10 or incision and an external portion
located externally thereto. 5. The dressing assembly according to claim 4,

whizhvneligiesiatdhalmuiltiplespitsdiain senm ek prsirtal fak engaging
flexible material; and
said core proximal surface and adapted for overlying said wound or incision; and

a distal wicking 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 according 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.

each said drain strip external portion being folded over the skin surface
adjacent to said wound or incision. 5 6. The dressing assembly according
to claim 2, which includes: said core including proximal and distal surfaces
and a perimeter edge extending therebetween; said wicking material
layer comprising a proximal wicking-gsaterial layer engaging said core
proximal surface and adapted for overlying said wound or incision; and 10
apistalwicking saakeyiat ydn e nganing sk rane distabsiiassuanrcsaiprises a
overdrape. 7. The dressing assembly according to claim 2 wherein said
canencaihprpesiadeticulatepedavpressible foam material chosen from
among the group comprising polyurethane ether (PUE) and polyvinyl
acetate (PVA). 15 8. The dressing assembly according to claim 2 wherein

said wicking materia| comprises . ra o.n.i. TE‘;egdre i(ril assembly
ai[l rgfﬁﬁs el ,\/Aﬁ’ﬁ %ﬁfﬁ%t&’e aénﬂ) ess @éﬂ%sc 20 connected to
sgiql, fluih SranFianL COmBEaRbs Y SHIP e SHATARRE MY ASHUGN R erial

claim 9, which includes: a fluid port mounted on said overdrape and
conpected to said pressure source. -45- 11. The dressing assembly
according to claim 9 wherein said pressure source comprises a
mandiadlyeoperakdyapaumetgpedgevice. 12. The dressing assembly

according to claim 1, which includes: 5 a wicking material cover enclosing
sadB Flhey &BFHB%]&H Rﬁ&l&?ﬁg?méﬁé‘?d and uncompressed configurations;

and
said wicking material edge buckling 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 application of negative
pressure thereto;

said core forming a fluid transfer 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.

layer; said cover including a perimeter edge; said fluid transfer component
having compressed and uncompressed configurations; and 10 said
wicking material edge buckling and forming a laterally-projecting rim with
said fluid transfer component in its compressed configuration. 13. The
dressing assembly according to claimg2, which includes: said core forming
an air-entrapment interior zone with the application of negative 15

pressuielibessimesaid oradaumibgadlwddrans Ripaone all itthet®bm and
surface and adjacent to said wicking material cover; and said fluid

transiriizens Hamg adaptes s direstingstuiddran said wound or incision
to said discharge port. 20 14. The dressing assembly according to claim 9,

whigledbatlidesp asenrsordcormettead ttoléaid fipid arahsfenidormpooekeat fand
adapted for sensin characteristic thereof and providing an output
&@’fﬁ%(l‘@@ﬁ@sﬁ%%ﬁé@ tigaali gOERsR AR iR sabcon EBHEMPED A EIRHI tHE
said sensor and rec |V|ng input signals therefrom and providing an output
S|gar111%1‘f 8 %%dg Otlégsure 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

A dressing assembly for a wound or incision, which comprises:

an external patient interface including an external fluid transfer component, said fluid
transfer component being adapted for transferring fluid from the wound or incision;
said external patient interface, including an overdrape placed over said fluid transfer
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 external fluid transfer component and comprising multiple
drain strips each having an internal portion located within said wound or incision and
an external portion located externally thereto;

said drain strips each comprising a flat, flexible material;

each said drain strip external portion being folded over the skin surface adjacent to
said 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.

5 same to said controller. 15. A dressing assembly for a wound or incision,
which comprises: an external patient interface including an external fluid
transfer component, said fluid transfer component being adapted for
transferring fluid from the wound or incision; 10 said external patient
interface, including an overdrape plaggd over said fluid transfer

component in contact with a surrounding skin surface; said fluid transfer
CQRPORENtHEIE RehH PRIRUS CRTE Witp R sidkfane usaichpratdiaRm ayiGons
an opening to said fluid transfer component; said opening forming a
distHaygdipgridfoedid eldaedingklungl Fnoinfosanioh gl relasing 1yl fragseimdtymawith said
internal fluid transfer component located in said wound or incision in fluidic
colhtrAsOF PRI ISATH X FREIRTE R £98fdR WaHPonent and comprising
multiple dyain strips each having an internal portion located within said .
wBLIRSF 1O0ILIBR TS SR Bt en B s Rl b ive
said drain trié)s_each comprising a flat, flexible material; each said drain
st?fﬁ%%%}ﬁ%{ B8ition being folded over the skin surface adjacent to said
wound o incision; apressulte source connacted 1o sald flud Lansfer.y wickin
componenP; a w%ﬁing material E3Ver eic 615|rr1§usa| core aﬁ&mcfﬁ&lﬁg yrexmne
p%ime.teir edge; -47- said fluid transfer component having compresses

anc?l?ﬁlgoﬁ%rersgrel% configurations said wicking material edge buckling

o T Tl BRI AL, A AR SRR B o
to said discharge port;
a sensor connected to said fluid transfer component and 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 signal corresponding to said controller output and inputting

same to said controller.

A method for treating a wound or incision externally, which comprises the steps of:
providing an external patient interface including an external fluid transfer component;
placing said external patient 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.

said core forming an air-entrapment interior zone with the application of
negative 5 pressure thereto; said core forming a fluid transfer 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; 10 a sensor cpginected to said fluid transfer
component and adapted for sensing a characteristic thereof and providing

2R RvIBHLSIGHIAH GRI RS RANCIDE: JorRAIch kAl petetistieraisentalien surface;

connected to said sensor and receiving input signals therefrom and

pPrvidinganiaWRyHAIPaalR SaiiPIRRSIesSpuce; and 15 a feedback
loop connected to said controller output and to said_controller for

PRIOHB L RN EIPSNAT SOYFES FOMRARG 4o EoitdehygtRAENd
INPrekEnch SR MR KM S Al 6AMLIRIR e ko vth QHAD fO FA PR GhA MW RMAGHY wound
incision externally, which comprises the steps of: 20 providing an external

p RSB including an external fluid transfer component; placing

saigherdemalpatigohinierifemeninaiionteves thel\waHsdrQoapisient and from
providing an overdrape and placing same over said fluid transfer

ceiepRie faitfaQpapwiii @ swmuadinghskis gurface; -48- providing said
fluid transfer component with a porous core including a surface; providing
said overdrape with a fluid discharge port; providing a negative pressure
source connected to said fluid discharge port;

A hemostat, which comprises:

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 including a porous core with a surface;

a negative pressure source connected to said fluid transfer component via said port; a
wicking material liner enclosing said core and forming an intermediate layer
between said overdrape and said fluid transfer component surface at an upper
portion of said hemostat, and said wicking material liner also forming an
intermediate layer between said fluid transfer component and the skin surface at a
lower portion of said hemostat; and

said wicking material liner being adapted for initiating a wicking action for
enhancing a transfer of fluid from said skin surface to said fluid transfer component

and from said fluid transfer component to said fluid discharge port.
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18.

19.

providing a wicking material liner enclosing said core and in contact with

the wound 5 or incision; and transferring fluid from the wound or incision
to the fluid transfer component and from the fluid transfer component to

the fluid discharge port. 17. A hemostat, which comprises: 10 an external
patient interface including an externggiransfer component; said external

patient interface including an overdrape placed over said transfer

Campangpkin assiathwihdasuriounding sidnigeyface and including a port;
said transfer component including a porous core with a surface; a

nagatiue PoaRSHER SOMRPEANRectaashsaid fllidiipansier coRIROARALMSteristic
said port; a 15 wicking material liner enclosing said core and forming an
infesreediatepryediReiveapapideayErdraRpMdthgal Huid Kanstatstic;
component surface at an upper portion of said hemostat, and said

wickng snaieiiahined alseafaingrandiriesviediaipdayeh e tiveefsaidnd
fluid transfer component and the skin surface at a lower portion of said
hereorialz andaPsaigmickingi Materaldinribeingdadapted for initiating a
wicking action for enhancing a transfer of fluid from said skin surface to
saigHyid dkanstet siarppenent aanebireon sadthdhuichi@nstaicesnponentdo
said fluid discharge port. -48a- 18. The hemostat according to claim 17,
whichi iglusl 6sdd KNS ehAuvneSiRG dingatdstiansier-eneapagrittaadanputting
adapted for sensing a characteristic thereof and providing an output
sighaé eokeesRondtIRto said characteristic; a controller connected to said
sensor and receiving input signals therefrom and

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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5 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. 10 19. A hemostasis method, which comprises the
steps of: providing an external patienpinterface including an external
transfer component; applying said transfer component to a patient; -49-
pisvidingesain extemalpaatipmhieiaitacaiih anriepdraRepaithplagiidover said
same over said transfer component in contact with a surrounding skin

SuriacR REAYIHRNG 5RId SHaEdiRie VthrauRarkgiaviding.said transfer
component with a porous core including a surface; 5 providing a negative

PIRSSIUE SQUIECE Y IvisiRG@ Wisding material liner enclosing said core
and in contact with said skin surface; connecting said pressure source to

sqih {idig rangfencasRenfdnvia saill HPtio@PElyd i duskibdemndhce;

hemostatic pressure to said patient via said patient interface; 10 and
transiemiag idichiranpibe skinosuetace to the transfer component and from

the transfer component to the port.
providing a wicking material liner enclosing said core and in contact with said skin
surface;
connecting said pressure source to said fluid transfer component via said port;
applying a subdermal hemostatic pressure to said patient via said patient interface;
and

transferring fluid from the skin surface to the transfer component and from the

transfer component to the port.



