TITLE OF THE INVENTION REDUCED-PRESSURE TREATMENT SYSTEMS AND METHODS
EMPLOYING DEBRIDEMENT MECHANISMS 5RELATED APPLICATIONS [0001] The present
invention claims the benefit, under 35 U.S.0 119(e), of the filing of U.S. Provisional Patent Application
serial number 61/140,654, entitled "Reduced-Pressure Treatment Systems and Methods Employing

Debridement Mechanisms," filed 24 Dece\ﬁpﬁgﬁﬁmy\j%ﬁ%r ted herein by reference for all
ounds frequently
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the undesirable tissue. Thereﬁr% [ %ﬁﬁr_@%&gthe undesirable 15tissue,
which frequently leads to longer ggménz)zﬁaﬁs@v%ﬁﬂﬁom ort and pain to the patient. [0003]
Maggot debridement therapy has long been noted for its ability to debride a wound such that
undesirable tissue, such as necrotic tiSﬂi% iéﬁgﬁe 5%2 m the wound while leaving healthy
tissu?in tact. While maggot therapy may be use ul‘%%l%‘e rig%g a wound, it is a costly and time
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Shortcomings ‘with wound care systéems an methods are addresse by the illustrative, non-limiting
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BACKGROUND

[0002] Wounds frequently require debridement, or removal of undesirable tissue, to
promote healing. Most debridement techniques suffer from a lack of specificity to the
undesirable tissue. Therefore, healthy tissue may be removed along with the undesirable

15  tissue, which frequently leads to longer healing times as well as discomfort and pain to the
patient.

[0003] Maggot debridement therapy has long been noted for its ability to debride a
wound such that undesirable tissue, such as necrotic tissue, is generally removed from the
wound while leaving healthy tissue in tact. While maggot therapy may be useful for debriding

20  awound, it is a costly and time consuming procedure. Additionally, maggot therapy is labor
intensive and is frequently objectionable to both health care providers and patients alike.

Other shortcomings exist as well.



member for disposing proximate the tissue site and the manifold, and a debridement mechanism
coupled to the support member. The debridement mechanism is for debriding the tissue site. The
system further includes a sealing drape for placing over the tissue site and manifold member. The
sealing drape is operable to form a fluid seal over the tissue site and 10 manifold member. The system
also includes a reduced-pressure subsystem fo ﬁﬁm%%a reduced pressure to the sealing drape.
The system may further include a chemicaldeb bsystem. [0005] A manifold member for
treating a tissue fig0dn %pﬁtiemﬁmgelud&mmﬂmﬁr&km&tmsa&ﬂbn@&%ﬂnﬁh&gdé@se@hyﬂ&sure a

t b ith th ifold 15 material, and a debri it h f
Gobrcing (HRRCLE G0 TR BE AR e LD CoEe L SO P MESIBAPTe " f0006] A

method foertre@dm@atttssem;sﬁe m@pamratnmiusgesepia’omgeatmgarfdmmmbaragfmmate the tissue
site. The ma Id mem nclu brr ement nism for d tissue site. The
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mechanism is coupled to the support member.
[0006] A method for treating a tissue site on a patient includes placing a manifold
member proximate the tissue site. The manifold member includes a debridement mechanism
for debriding the tissue site. The method further includes disposing a sealing drape over the
20  manifold member and the patient's epidermis, forming a fluid seal between the sealing drape
and the patient's epidermis, and providing a reduced pressure to the manifold member. When
reduced pressure is applied, the debridement mechanism debrides the tissue site.
[0007] A method of manufacturing a manifold member for treating a tissue site on a
patient includes forming a manifold member for placing over a tissue site. The manifold
25 member includes a support member. The method further includes coupling a debridement
mechanism to the support member. The debridement mechanism is configured to debride a
tissue site under the influence of reduced pressure.

[0008] Other features and advantages of the illustrative, non-limiting embodiments

will become apparent with reference to the drawings and detailed description that follow.



10[0012] FIGURE 2B is a schematic, cross-sectional view of the pincer of FIGURE 2A shown after
initiation of reduced pressure; [0013] FIGURE 2C is a schematic, cross-sectional view of the pincer
of FIGURE 2A shown in a closed position; [00141 FIGURE 3 is a schematic, cross-sectional view of
an alternative embodiment of 15 a portion of a reduced-pressure treatment system employing a
debridement mechanism; @ﬁ}ﬂﬁé%ggﬁ{?ﬁaﬁc@%% ﬂﬁ%@ﬁ%g a portion shown in cross
section of another illustrative, non-limiting embodiment Of a reduced-pressure treatment system
employing a deb[i@9eAtmeeckaniptate] 00d GG IR B&4Abs chsthahgticieaross: se thiofrdlosengof an

illustrative,.non-limiting 20 embodiment of a debridement implement. which {s_shown in.a first position,
for use ac AL PR L et A o B S RS B bR, B P
[0017] FIGilkRimBridsdstinaen ke eicosnts ebtmrphovieandfwherdabridement implement of FIGURE 5A

shownp in a seco iti Ig:ETA”‘E DESCRIPTION ILLUSTRATIVE EMBODIMEN

[0018] In the folliqu‘;\gfifttg}f’e dleésc?’lf)?cl)er?l 0 lﬁﬁgllﬁ%rsatrrnaﬁv\}g hEh- }ronr}tlsr%vgrln o¢ ?r%se%et%t%g egéslrjlce is
made to thkuatetmepaoyitigdisgwngsthatefurof apducbdmossiivdsmmmbosiistentsnapbagaribed in

sufficient (a%tgil to en{;\ble }tlggse skilled in the art to practice the 5invention, and it is understood that

other embo whdeeﬁgnmrg)?qbe UtiNZed and that logical structural, mechanical, electrical, and chemical

changes may be[ftdd¢ RitHORERpastasg liromtibecapisisertBompeiotthédpiecaiomwhich as/shd wetail not
necessary to enable those.skilled in the art to practice. the embadim &@r'bed herein, the
descriptioﬁn rr?gflno?ﬁﬁﬁégrrlfgflrr? %%rerﬁ% %Cr?%ﬁcr)%n 8{ eggges ﬁﬁg%?%ltﬁiﬁaflﬁ effbllowing detailed
desdription is, th¢@iGlel Kot/ RE2B1 Btalkeheimaitineitiss setisaahvid whef sbe parofrth€ TGS IR A
non-limitin embqgime ts are (%efi ed ngéfs%}ehe appended claims. [0019] Referring now primarily

5
to FIGUR 8% a reduce pp(r)egesul#getr ment system 100 for treating a tissue site 101, e.g., a

wound 102, is priE3eBIGHRE/QCrd d chenaatic, cross-sectional view of the pincer of FIGURE 2A
shown in a closed position;

[0014] FIGURE 3 is a schematic, cross-sectional view of an alternative embodiment of

15  aportion of a reduced-pressure treatment system employing a debridement mechanism;

[0015] FIGURE 4 is a schematic diagram with a portion shown in cross section of
another illustrative, non-limiting embodiment of a reduced-pressure treatment system
employing a debridement mechanism;

[0016] FIGURE 5A is a schematic, cross-sectional view of an illustrative, non-limiting

20  embodiment of a debridement implement, which is shown in a first position, for use as part of
a reduced-pressure treatment system employing a debridement mechanism; and
[0017] FIGURE 5B is a schematic, cross-sectional view of the debridement implement

of FIGURE 5A shown in a second position.



include, without limitation, any irregularity with a tissue, such as an open wound, surgical 15incision, or
diseased tissue. The reduced-pressure treatment system 100 is presented in the context of a general
tissue site 101 that includes the wound 102, which is through the epidermis 104, or generally skin, and
the dermis 106 and reaching into a hypodermis, or subcutaneous tissue 108. The reduced-pressure
treatment system %F‘H % ? c;ﬂ %3‘ TV%S% wgerent types of
wounds including (])]ggrf%n ;Boﬁ %?eﬁé&@g (IaJ ﬁ%)g |szte Site 6rri)ay e bodily tissue of
any human, aninj@018} trilthe foljanisiy detailedidgsbrpeotiissikheatlipast tisum-hnsolg tissue, dermal
tissue, vascylar.tissye, connective tissug, cartilage, tendons, ligaments, or any other tissue., Unless
otherwise M A TBe e LEL e 1S v DR ST B LA SRS O ARE ST 16y
include a tayerdifeetraticdessribetida. suffititen stesainie énstde deseishildgdhe tesirabiigtactemthee 25the
necratic tissue 124 in order to.promote healing of the.wound 102. While the illystrative, non-limiting
et e S G e WL SRR e 102
having a Istyectafahanrotiartissl, eld@i ¢chle emid cheniikcbechprecatgdthanteewibudetbpmesm f@imeatment
system 19&;99& iP5 %égfev&tﬂlaﬁ‘ Jissue S having yndss rf‘}ebc'gsé'%fx{”t% e%“%{f?%ﬁbsees&*}ﬁrggg %}'C’
damaged, infected, contaminated, or adherent tissue, or 30foreign material therein. he
reduced-pne $s prectiea threerhbpdierentOdeiecibetb keaematiitoddsargptibe midOomit eadtaig drfpymdiich and a
reduced-pressure subsystem 114, The redu q ressure treatment system 100.may also {nclude an
tachmen ABL O LA & el er LT Jeel e d pRR e B AR B e
118 4f thetdealing dimapeng 2naachtitethis scepsivd 181113020 T hetelimitmgrifdiddiaseusetcerein
generally 5§%ersdt8 3 %Jb%ggcee%gg%ﬁlt%g that is provided to assist in applying reduced pressure to,
delivering tids to, or r%movr%% '

[0019] Referring now primarily to FIGURE 1-2C, a reduced-pressure treatment system

100 for treating a tissue site 101, e.g., a wound 102, is presented. The wound 102 may
include, without limitation, any irregularity with a tissue, such as an open wound, surgical

15 incision, or diseased tissue. The reduced-pressure treatment system 100 is presented in the
context of a general tissue site 101 that includes the wound 102, which is through the
epidermis 104, or generally skin, and the dermis 106 and reaching into a hypodermis, or
subcutaneous tissue 108. The reduced-pressure treatment system 100 may be used to treat a
wound of any depth, as well as many different types of wounds including open wounds or

20  other tissue sites. The tissue site 101 may be the bodily tissue of any human, animal, or other
organism, including bone tissue, adipose tissue, muscle tissue, dermal tissue, vascular tissue,
connective tissue, cartilage, tendons, ligaments, or any other tissue. Unless otherwise
indicated, as used herein, “or” does not require mutual exclusivity. The wound 102 may
include a layer of necrotic tissue 124. In at least some instances, it may be desirable to remove

25  the necrotic tissue 124 in order to promote healing of the wound 102. While the illustrative,
non-limiting embodiment shows the reduced-pressure treatment system 100 in the context of
the wound 102 having a layer of necrotic tissue 124 therein, it will be appreciated that the
reduced-pressure treatment system 100 may be used with any tissue site having undesirable
tissue, such as, eschar, necrotic, damaged, infected, contaminated, or adherent tissue, or

30  foreign material therein.

[0020] The reduced-pressure treatment system 100 includes a manifold member 110, a

sealing drape 112, and a reduced-pressure subsystem 114. The reduced-pressure treatment

system 100 may also include an attachment device 116. The manifold member 110 is
4



5fluids from a tissue site, e.g., the wound 102. The manifold member 110 typically includes a plurality
of flow channels or pathways that are interconnected to improve distribution of fluids provided to and
removed from around the manifold member ii0. The manifold member 110 may be a biocompatible
material that is capable of being placed in contact with tissue site, e.g., wound 102, and distributing

reduced pressure Eri.t e tissue aite 10Q1. Examples flfglof anifolld m mbelr§ 11%%%;? includ% for

example, Rﬁﬂﬁéﬁ?"n fit ‘Ct'lt(‘)’vr?,eagvfégefh%(flﬁ%\?é“s Fictural elements rrrgﬁae o form f(lz)svsvugﬁénnels,

such as, fadexample, cellular foam, open-cell foam, porous tissue collections, liquids, gels, and foams

that include, or c include, flow cl%ap,els. The manifold member 110 may bhe porous and may be
made from foam %@ﬁeﬁ&%@m%ﬁ% S The rlﬁsgrdﬁp(ﬁr TheR rearﬁg’]lrse{reﬁ%];[/obaes}%ér%aggefroorr??rél%grr%us
material, algt,ia oYk joadsmmapaiengrédatéd prastmpdanydsliveging ffaldd toembemdayingich
apertyres have peen lied. In one jlustrativ, limiting. odimen manifold member 110 is
a por'éus f@‘élr%%ﬁo w?g%%%essg %Iﬁ'r%ili{%l%m% ef‘fz%)(lgr?ec eedntl:%ﬂfg) rgfglg}gse tla{g%’tpé%af vlv% grﬁlgﬁﬁgls. The
porous foahumality bEfbopatjianetiane patheracethatetic itdatecb fimanted tohraprGradistdaritn) of fvadsrial

ianufactured o .pts, imsuipvlated S,ari.,Antonio, Texas. Qther.20 embodi ight. include
"closed ce‘?@ypf/lr%ﬂs%]%éegiﬁﬁrg |(‘)’F1%, e r%rgHﬂglt emrg%fgf&j%nr%%ae{/ela@b Eg'e u%%%fg%%n utct{' luids such
as medicatian$eanbioactapaib]groawthfhttarss capdblandbsisgiptiond o ¢hetiigsuilstissu@tits; layers
may be included in or. on the, manifold member 110, suc apsaorptive fpateral icking materials,
hydrophoﬁ'g‘m%?gﬂgléggh@%?&%%ﬁg ré?élﬁ%é?rfgﬁﬁag%aﬁf ﬁé%%%sifaecmg 'sgr g%léw f%%?of the manifold
memilder 1hArifolddasnimesol I aneydabhidenfentxaeghanidtheut 2nitatoab deincesibatideve site 101,

e.g., the wound 102, As used herein, the terms "debride,” "debriding,” and "deby nt." relate to the
act of rem%%\r/?r‘fgu{)ar fﬂ%nrlglrlfsoe/{arﬁg%ynt eﬁ%@ﬁs&aggﬁdﬁ%sﬁ %Séén ga?,xﬁrél rlgti%?%%ﬁrﬁng%%%ai ?%f%%cted,
contaminateldl femmaditecasttissaeepHedtonig igquades gl fiamdLdsss thaitnclndbeor  ostedtiiesndes- limiting

TS R e R e SRSl o e
remove arfylsditabteectypbé nnoefitd membsté 16y fore lygnfomaketifiofroarparnus material, e.g., a

15  foam, or from a material that is made porous, e.g., a solid member in which apertures have
been applied. In one illustrative, non-limiting embodiment, the manifold member 110 is a
porous foam and includes a plurality of interconnected cells or pores that act as flow channels.
The porous foam may be a polyurethane, open-cell, reticulated foam such as GranuFoam®
material manufactured by Kinetic Concepts, Incorporated of San Antonio, Texas. Other

20  embodiments might include “closed cells.” In some situations, the manifold member 110
may also be used to distribute fluids such as medications, antibacterials, growth factors, and
various solutions to the tissue site. Other layers may be included in or on the manifold
member 110, such as absorptive materials, wicking materials, hydrophobic materials, and
hydrophilic materials.

25 [0022] A tissue-facing surface 120 of the manifold member 110 includes one or more
debridement mechanisms 122 for debriding the tissue site 101, e.g., the wound 102. As used
herein, the terms “debride,” “debriding,” and “debridement,” relate to the act of removing or
the removal of undesirable tissue, such as, eschar, necrotic, damaged, infected, contaminated,
or adherent tissue, or foreign material from a tissue site. In the illustrative, non-limiting

30 embodiment, each debridement mechanism 122 is operable to remove necrotic tissue 124 from
the wound 102. However, it will be appreciated that each debridement mechanism 124 may
be operable to remove any suitable type of undesirable tissue or foreign material from any

suitable tissue site. In one embodiment, the debridement mechanism 124 is configured to
5



suitable tissue site. In one embodiment, the debridement mechanism 124 is configured to allow the
manifold member 110 to induce microstrain at the tissue site 101, e.g., within the wound 102. In
another embodiment, the debridement mechanism 124 and the manifold member 110 are both
operable to induce microstrain at the tissue site 101, e.g., within the wound 102. 5100231 The

debridement mechanism 122 m d to the manifol mber 1 s used herein, the term
"coupled” #8@5@%1885&?’%%%@%%@6{5 g‘}?ﬂs‘ Hashan ggﬁ]ﬁltrlggtl%gltthll@ “he Ye %r%r% c?g:upled"
also encommsd;eeztwmmmbmsmmﬁlﬁneﬁltsthhalbamlmeﬁrmubammmdaé andthe nianifiilde of each of
the componen sb formed from the sa iece of mater Iso t e 8y, cou ay include
chemical, &8 ?fnfi@gd{ E’Prﬁ]a?p(eif S q{fé) %Wﬁﬁ"ﬁuﬁﬁ/ cc%%lsng angfhalt%lw 1S in
communicatianddé@veen the designated parts or locations. Alternatlvely, the debridement mechanism
122 may be ass at |f0|d member, 110 w out %0%4 In the trative,
non-limiting embct;&é?égelfjr’r['cl'l m&%%ﬁ%%? msﬂﬁli%é fﬂuf eac&ecfn%m gmen rtrtt)ec Igtrflsm
122 may esageit bereli2 @héntane iemt;ﬂ)eﬂmmclude%phptadig/wﬁ wmrat&%mc&ardam@edlemdmcarray
over the tlssgﬁ1 faC| rface 120(19 i marllnlfold mem[ber 1100rHeocv(\)/ev%£i el;[l tVsV't b[e appreci c:|ated that
any numb&T 1[51!% %%“B map?8fe8°ﬁ?355mcers Blé) arrangeg' in‘apa erm or
randomly.with a:ﬁé)aﬁdﬂ’éad:iy pincerof2ads mfplmequmtdeﬂmngﬁmmdt&ﬂMmmﬁzbmbmmﬁ ber 110,

but it vy-ill be a ‘ﬂate te@ch ﬂ;%gr 1261{17%%}/ b%}%gle rate & $9mpa nt that is rvvise 20

n
assouate&tnSF E&jp &({b e manl 0 merr%eyr nana er’n |veae1}n odi men %es O\I;\II%aln

FIGURE Zoaplihgiiteidl? tomainpereaottiedftodnipan enﬁmﬁunrcaﬁmrhnwmubledbsagramdmh’.ary

manifold 201 th t mayé%? coa%g e!d t%le 35S Crlﬁlé% W|t the m?ﬁfold %rgspse)&ltlﬁ 'I;tct,)else ondary
manifold Y1 5¥4) B FHIA S e S A ToId THeMbaT ﬂ%’ or may ot Ise mc?ude one or
more apeﬁttmeifo(ldohalnbwnl)lb)etwhent@bapjm@nt to one or more 25pincer blades 130 so that the

secondary manif Hﬁa ges. not in erfere W ith I{I o sI esc |bed fu ctl%n of th ém
member 110. In ther |fllus$tra ﬁyee RON- }rrﬂ} ép dmmeﬁtalt e deBrl ment mechanism
includes azmg@mnheiabﬂdmmpﬂmbuhahﬁsmumamylbmpm%l%sdnmmb femboskemdydy £oupled to the
S e 2 LA e L R R U 1 s 0
under the mm&bidenmfmbembmj piﬁem, ftGaZicie Rﬂbmcnagsfagmhapmmwmllyetmtft@w&ESZQm% each
pincer 126D|nclu 8§e% The pincers 126 may be arranged in a pattern or randomly.
[0025] Each pincer 126 is typically a molded component of the manifold member 110,
but it will be appreciated that each pincer 126 may be a separate component that is otherwise
20  associated or coupled to the manifold member 110. In an alternative embodiment, as shown in
FIGURE 3, each pincer 126 may be a molded component of, or otherwise coupled to, a
secondary manifold 201 that may be coupled to or associated with the manifold member 110.
The secondary manifold 201 may be similar in structure to the manifold member 110, or may
otherwise include one or more apertures (not shown) between or adjacent to one or more
25  pincer blades 130 so that the secondary manifold 201 does not interfere with the previously
described function of the manifold member 110. In still another illustrative, non-limiting
embodiment, the debridement mechanism includes a first jaw member coupled to the support
member 128; a second jaw member coupled to the support member 128 and spaced from the
first jaw member; and wherein the first jaw member and second jaw member are operable to
30 move from a first, open position to a second, biting position under the influence of reduced
pressure.

[0026] Referring again primarily to FIGURES 2A-2C, each pincer 126 includes a

support member 128 coupled to the manifold member 110. A pair of pincer blades 130
6



support member 128 coupled to the manifold member 110. A pair of pincer blades 130 6 extends from
the support member 128. While the illustrative, non-limiting embodiment shows each pincer blade 130
as extending substantially normal from the support member 128, it will be appreciated that each pincer
blade 130 may extend from the support member 128 at any suitable angle Each pincer blade 130 is

shaped so thatt er blade 130 tapers to int 5132; however, | will, be C|ate at each
o biaBREEAD AT (8 A QORI Ao PR Gt ohe LB SRR g
em bodlmeaﬂsbﬁw&tbtedm NeOrat 26 tasdiny i stapaiklBf fponcal ﬁtadetﬁeléi@pmwﬁtdmbapmmcmeﬂlthat the
pincer 12 sun le nu ncer blade s will be discyssed further below, the
Do 15T BF A N ah A B AP o TSR G2 SR SR R DB 8 L3 move
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124| from the wound 102 RE 2C In mo the osmon the closed
o, el B L PRSPt eh, e eSS B T R (A SO wound
102 (See Flltﬁhﬂﬁﬁoi‘@)wh’lllathaIﬂlﬂhﬁb’&a@mbmﬂlmmh@tﬁhﬂﬁﬂlmﬂﬁefholﬁﬁthapméﬁﬁ\md 4o lacingad
position and under the o#ﬁj qu nce of reduc preéﬁsure th ncer lades 151 % may move
o o 1R TR e o O R B b o S R B D S ARG AR miacie 130
confronts mmb@foﬁphmsﬂb&dmmetwm gvilibadesdidedffthichendaltold thepiber 126.is codfdféd
Referrlng 'ﬂl rim '

a{eiy URE 1fth§ se I|n dra 112 |ncI 9[% alflrst SuL face 140 arid the
tissue-facin sur Bt eI'Hl 383??18 df b‘@e 73 r?%ry esﬁ’ﬁ%%e Ny hm%)esea a?f)le 112
overlé@ps thesition rQEI(I}M_RlE 2Aghmaroksed piisiicn vagpesxignsiiom 138 eﬁt&mlsthemnd 1bé ieeriphery of
the wound 102. T aterlal tha V|des a fluid seal,,"Flui al," or
raoal ST SR B D LR e e B Buine R doeneer e bion s Sieliar
reduced-pressiore $eprearlAdhdigstanc,joycbrepes] h@ce@intB drafhd ddimay tiaueXadh filentkean
|mpermeable I st mer|02 mat ia that sizes le an about 0
ey "E?émto?mcﬁ Fi&?ﬁ%v ,q[) aftdrihe 1ncerﬁ|f§6t ave

meric” means e prope Bsoran elgs ’omer enerallyrefrers BR} polymeric
material thlataImmsedl;dmemld;eapd)mtﬂemwmnemmdamrﬂaﬂycMS’eétmstbpnesmtﬁawbaptmatblmsgatlons

areqfer thag 10096 and & sionificant amount of testfence; Thoeslince ofia maleialiclors o
material's a |I1Py O recover rrom an e orma %Qamp es o e?agtomers may Include, %Ut are

30not I|mlmd}tq);mnjtshidmbﬁéwrmimsm@mmwmbehwmmWMapehm@ﬂmmw
polybutadlene nlti II?) rubber, butyl rubber, ethylene propylene rubber, ethylene propylene diene
monomer, cehnilorosu Onated polyethylene polysulfide rubber, polyurethane, EVA film,

[0027] Referring again primarily to FIGURE 1, the sealing drape 112 includes a first

surface 140 and the tissue-facing surface 118. The sealing drape 112 may be sized so that the
20  sealing drape 112 overlaps the wound 102 in such a manner that a drape extension 138 extends
beyond the periphery of the wound 102. The sealing drape 112 may be any material that
provides a fluid seal. “Fluid seal,” or “seal,” means a seal adequate to maintain reduced
pressure at a desired site given the particular reduced-pressure source or subsystem involved.
The sealing drape 112 may, for example, be an impermeable or semi-permeable, elastomeric
25  material that has pore sizes less than about 20 microns. “Elastomeric” means having the
properties of an elastomer. It generally refers to a polymeric material that has rubber-like
properties. More specifically, most elastomers have ultimate elongations greater than 100%
and a significant amount of resilience. The resilience of a material refers to the material’s
ability to recover from an elastic deformation. Examples of elastomers may include, but are
30  not limited to, natural rubbers, polyisoprene, styrene butadiene rubber, chloroprene rubber,
polybutadiene, nitrile rubber, butyl rubber, ethylene propylene rubber, ethylene propylene
diene monomer, chlorosulfonated polyethylene, polysulfide rubber, polyurethane, EVA film,

co-polyester, and silicones. Additional, specific examples of sealing member materials
7



co-polyester, and silicones. Additional, specific examples of sealing member materials 7 include a
silicone drape, 3M Tegadenn(r) drape, acrylic drape such as one available from Avery Dennison, or an
incise drape. 100281 An attachment device 116 may be used to hold the sealing drape 112
against the patient's epidermis 104 or another layer, such as a gasket or additional sealing member. 5

The atachmeni device 110.may Igks umerous orms, Eof example he atachmeni devige 116 may
be a medically-acceptable, pressure-sensitive adhesive tnat extends about one or more drape
extensiona 18§ bfetinese@abngrdinapse Ht2peAlternatively, the pressure-sensitive adhesive may span the

entire width of th ﬁil dr 112. Alternatiye attachment devi may.include E are.nat limited
to, heat-activatecfb aﬁg églleast?és%eﬁﬁenrb gﬁllecse, %ﬁozij %YS|aélaei{ggdeha\ﬁlﬁghs[%%ee%fnﬁasﬂa&é, yd?ggg}%ids,
hydrogelsthegmtEnsistapederatis (0920 jahbthee tiyeedywle as argaskdtsysidditivhdlisedlidg sr@mber.
reducgd-pressure source, 142 ich can.take many different.forms The reduced-pressure. source 142
provides ?@%ﬁgﬁﬁ%@ﬁg‘% z;{v pa??aafa%%er% Lce -Sp?rl%rgslsfjré: freatmant ’stsls?tg(ﬁnt%i}&?l}fs&lﬁgg% herein,
"reduced piléssasebge nedityltpfaerseinablergsesmadesndiior tiubhanivbithat préswilyebatibdissoe site that is

15being sul:grec d to tr{eatmen #@ é%ggé %\%ﬁ%f% Irlds é??#.c%%&[ggs%le ,V¥f1”e %?elses181§ gggfgssi’ttri]e atmospheric

pressure élilW IC%I%ESXDE?I%H Si;S ocC e vely, the reduced pressure may be s‘{ﬁan a

hydrostatiedhkasatinagistan tissustsitevikéchithd ety deapral/lditid e metieeattafihideio deivi diwe
manifold member 110, a reduced-pt re_conduit 144, qr conduit 144, and proximate. the fissue site
101 o 0. BBUAR 165 R Fec R e Beavec st bR S B BT S %
apprachesallive desise gastek) tyd oredkuds, biydriigelsiaoks)sitesaett the reduced pressure may be

maintained. Unl wise indicated, values of pressure stated herein are gauge pressures. The
reduced pressumgﬁije%;}é%lrrendgy‘f%&épg?asﬁge QJnasﬁfchpﬁte}ﬁc’jH(%rs Y gr%e)é- r{gs rsnufftlj‘f/sbgélr gglliilﬁe%r’ed
continuoustyich irate takitterahy. difflecany fotesteTils rodacadiptesnute regatiVid reesides itbiedsk used to

describe the pressure aaorngglto the tla§ue 25SItﬁb£|j[1e a tuak Dresgyire aqpslelg é?e}rqf“t's e site may be

more tharPthe pressu normaﬁ§ea§l§80|g{g%s%ﬁh a cr(r)lrerrllplse?fse Vdcuum, Consistent with te use herein,
an increagedssuediUgatrally refers to a pressure less than the ambient pressure at a tissue site that is
15  being subjected to treatment. In most cases, this reduced pressure will be less than the
atmospheric pressure at which the patient is located. Alternatively, the reduced pressure may
be less than a hydrostatic pressure at the tissue site. Reduced pressure may initially generate
fluid flow in the manifold member 110, a reduced-pressure conduit 144, or conduit 144, and
proximate the tissue site 101, e.g., wound 102. As the hydrostatic pressure around the tissue
20  site 101, e.g., wound 102, approaches the desired reduced pressure, the flow may subside, and
the reduced pressure may be maintained. Unless otherwise indicated, values of pressure stated
herein are gauge pressures. The reduced pressure delivered may be static, dynamic (patterned
or random) and may be delivered continuously or intermittently. Although the terms
“vacuum” and “negative pressure” may be used to describe the pressure applied to the tissue
25  site, the actual pressure applied to the tissue site may be more than the pressure normally
associated with a complete vacuum. Consistent with the use herein, an increase in reduced
pressure or vacuum pressure typically refers to a relative reduction in absolute pressure.
[0030] The reduced-pressure subsystem 114 provides reduced pressure. The reduced-
pressure subsystem 114 includes the reduced-pressure source 142 that may be any means of
30  supplying a reduced pressure, such as a vacuum pump or wall suction. While the amount and
nature of reduced pressure applied to a tissue site will typically vary according to the

application, the reduced pressure will typically be between -5mm Hg and -500mm Hg.



pressure or vacuum pressure typically refers to a relative reduction in absolute pressure. [0030]
The reduced-pressure subsystem 114 provides reduced pressure. The reduced-pressure subsystem
114 includes the reduced-pressure source 142 that may be any means of 30 supplying a reduced
pressure, such as a vacuum pump or wall suction. While the amount and nature of reduced pressure

applied to a tissug,si ill typically vary accqrding to the lication, the reduced pressure will
ymically he betwd Bt T Rt o HG e SRR P ek & SO g
embodimérts theatiedy cenypressmtel $6 arckaleddibias mdiattdAB coithpaitchens 186 @odidiognisisualegion
148 with windows 150 prqvidi visual indication of the |evel of fluid within canister 148, An
nterposec ALTA b TR L e A e R S e
reduced-phydsopbabon duiilédphbbied e, redgiadeh pressprsabbetectd 2educedpB8Rpiteeoaduitdd 4
pressyre proiy'{ﬂgcriegyl ctg(?_ r?e%lsjﬁr%ds'grec%sf'r‘i’i source 142 is delivered through the reduced-pressure
conduit 1440 a re uced-ppressure nterface 152, or interface 152, which may be an elbow port 154. In
one illustrative, nfl93i2hifihg edioediprestutt prefhded porthtGddscadFraCS @ dschnel 64y isattlaxaiddble
from KinetgﬁrCo C etsédnc.(gf San Anton(ii%i xas, educed-pres rface 152 allows the
b

0 h '
reduced presosuL%re 10 LedUeqQ RrSssHIe con ﬁ]}léélcfo a recilicgcgﬁ)ae?g% e Inter ﬁf:g igf OF Interface Hg%

elivered to the seali rape ized within ar’ interior portion’of
sealing dragechifagrist thectbamifpiat rh e obi Gl hstthis d) ustaliiveting enliboidinge stnthe dvemtp e
elbow port,154 exﬁgg oygh the sealing drape 112 o th nifold membe,110Q, hut.numerous
arrangemér%’?slgrae possélgle{?c §§]pl%rlo%9§%at%§%, e %&ﬁ%@%&?ﬁ%’ﬁ‘fﬁ%&? %“%fz‘i&’ed proximate
the tiHsue $itgat 0 The pdwwedipicie Thterfaan foRathenskibe ikihicnd pivesptacedaviineird twahed 102,

or may overlay a porti f the wound 102, As clearly shown in FIGURE 2A n the manifal
ember 110G AR T2 elaf A SR B R R B AR R B TRR e
points 132nufrolver drl 6 dire thor i s pioatiiiegnoimdienibleglen i@limestirtispebed pore tiberghiplselative to one

another. g)gitio ly, the point 132.of each pincer,hlade 130,ahuts ortion of tissue within the wound
102 ot oYY BRRORLASE O G0 AR e 30U AR Ol S A
angle (01) pegsilen the outer surface 156 of each pincer blade 130 and a horizontal (for the orientation

dogribs and sl s o ST BobLs B drPEE T e e ARl e e e 17
non-limitint0énemdiment] 0. inktel magjifoid meproxihHiehap daipigred svi@ih thevitlomuhvidz nbe
appreciated that (e Inital a0g1e- QL) Mgy LEBMATLIRRIS 809& in FIGURE 24, when the
manifold member 110 is initially placed in the wound 102, each pincer 126 is in an open
position whereby the points 132 of two or more corresponding pincer blades 130 are in spaced
20  relationship relative to one another. Additionally, the point 132 of each pincer blade 130 abuts
a portion of tissue within the wound 102 and preferably abuts necrotic tissue 124. In the

illustrative, non-limiting embodiment, the initial angle (,) between the outer surface 156 of

each pincer blade 130 and a horizontal (for the orientation shown) reference line 158 is

between 70 and 110 degrees and more particularly between 80 and 100 degrees and still more
25  particularly between 85 and 95 degrees. In one particular illustrative, non-limiting

embodiment, the initial angle is approximately 90 degrees (90°). It will, however, be

appreciated that the initial angle (8,) may be any suitable angle.

[0034] The sealing drape 112 may be placed over the manifold member 110 such that
the drape extension 138 extends beyond the periphery of the wound 102. The drape extension
30 138 may be secured to the patient's epidermis 104 by the attachment device 116 in order to
form a fluid seal between the patient's epidermis 104 and the sealing drape 112. The reduced-

pressure interface 152 may then be applied, if not already installed, and the reduced-pressure

9



[0034] The sealing drape 112 may be placed over the manifold member 110 such that the drape
extension 138 extends beyond the periphery of the wound 102. The drape extension 30138 may be
secured to the patient's epidermis 104 by the attachment device 116 in order to form a fluid seal
between the patient's epidermis 104 and the sealing drape 112. The reduced-pressure interface 152

may then be lied, i n talre}ai[j installed, and the reduced:pressure.conduit 144 fluidly coupled to
the reduoS L SRS T P R e R T R At e
reduced-presduitel 46 us dhillp cdind aé dv dedergatessiipeesouncsoiid? Mty fhkanbduactivataduseich that a

reduced pressure,is delivered to the interior o(ghtrﬁa sealing, drape 112 and manjfold member 110.
5100351 RS TRE F4ALBh DL BT R hE AT bl e CA S A A

e manifold member may contract to form a
semi-rigidssabisg dtepd &1 2 dut ethpifeds menddelil®red and the manifold member 110 begins to

contract, a comp lve force develaps, in the direction represented by force tor 160, which begins
to dri\?/’e the point@@ ésel%%ghrepﬁlﬁ%ee%r %Tgs CR) |F$[13’?ﬁeedr ﬁg&o %@%u%?ﬁﬂ?%ﬁgi%Waﬁ%%?g Jown in
FIGURE ZBrrbhespoiitigiB2ubsthate.o Ascdcedneseaund iisglgliveesdltial dhle snaBiddde giertd dyel idrced
together \/éhereb %ﬁgrtlon 136 of necrot Ortése:%é%elfm is_received between th%ﬁobrret%ggondln%lpmcer

blades 1387 The fistrtive: RORTIIRG SRBOUMIENT, WHEN e PoMEs 132 0f b Of Ore

correspontifgwindebégatas d80dukbhgipdmtsd 38roéeatdggitiver, ikdahdla{@Pihbetvesiv theswutdd surface
156 of each,pincer.blade 130 and izantal referenceling, 158 is typically more,than.the initial
e L S v leiipt Tt Rt DR S B L
contirfuedtdadtsaGbbeglit e adorfeid togethbewhi@bsachopiiooel 326 meaydtie trisved 26 & wlosedd
position wherein the points 132.of the coresponding.pincers blades 130 are forced even closer
Erethor T aR e T e L e B R e 102
In the illustrhtivéhenpridimlBag € tmivoctiment, catrespandinggrid@6 MadesvEdDtbegifdolbsdatgrakition, the

angle (03)peeening ey sulnce.98.o cadhpecrsbiade A0 a0d e horipnialeference fne

158 is moréthan the ané € pincer begin to orced toge e., 02, as well as
less than tog;buhah 2081ed B3 §1s TRAMERH than the initial angle (8, > 0)).
15 [0036] As shown in FIGURE 2C, with continued delivery of reduced pressure and
continued contraction of the manifold member 110, each pincer 126 may be moved to a closed
position wherein the points 132 of the corresponding pincers blades 130 are forced even closer
together whereby the portion 136 of necrotic tissue 124 therebetween is removed from the
wound 102. In the illustrative, non-limiting embodiment, when a pincer 126 is moved to a

20 closed position, the angle (6,) between the outer surface 156 of each pincer blade 130 and the

horizontal reference line 158 is more than the angle when the pincer blades 130 begin to be

forced together (i.e., 6,), as well as less than the initial angle (6,> 6,> 6 ). The reduced

pressure delivered to and through the manifold member 110 may help to remove any exudate
and other fluids from the wound 102 as well as any free-floating or dislodged portions 136 of
25  necrotic tissue 124. As such, the reduced-pressure treatment system 100 may improve healing
of the tissue site 101, e.g., wound 102. Further, in one embodiment, after one of the pincers
126 has been moved to a closed position and with continued delivery of reduced pressure and
continued contraction of the manifold member 110, each pincer blade 130 may move from a
closed position to a collapsed position whereby the inner surface 134 of each pincer blade 130
30  confronts or approaches the tissue-facing surface 120 of the manifold member 110 or folds on

itself or the adjacent pincer 126.
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pressure delivered to and through the manifold member 110 may help to remove any exudate and
other fluids from the wound 102 as well as any free-floating or dislodged portions 136 of 25 necrotic
tissue 124. As such, the reduced-pressure treatment system 100 may improve healing of the tissue
site 101, e.g., wound 102. Further, in one embodiment, after one of the pincers 126 has been moved
to a closed positj with continued delivery o pressure a ontinue ntraction of the
manifold membetB Qf&qégé%ﬂb?ﬁcaegrabrfap&é n%%)%ir%%}\geﬁ fcrgdrlrﬁgl T o%ﬁ%‘gg}?& tegdéfgo]ﬁa}lﬁgéd position
whereby thwitinnescendiagaribdfafiedhapincatdil adéeh 1830 38 confiedts treappnitabthewthictidde-facing
surface 1%(1) of thedﬂanifoldtﬂé%%er 110 or fecl)cltejg on itsn(laall{eor t6h§ a%e&%qogir\]” [ 112n%'ers 1 6[0037]
Referring aﬁasleﬁ: %r%lr%grﬁlf/a% IJ:'nﬁ?’i Aol Tember 110 i tsed with a secon ary manifold
201 associbitithyitie bissweot Thepléok indhifaidamifoltlemElrd meayl iOpieed poorideaty thanéiaidd2@l may be
placed proximat 221 tissue site 101 with pincers 126 abutting the tissue. Then thﬁ anifold member
110 rrgliay l:r)%arpq%)(fg glrb?(]?r%ea?getﬁaii %%(%delreﬁl Ran o*lﬁag%?ﬁ § %gﬁ#ﬁ%ﬁ%%% %ﬁ%broceed
analogously to tHa038}sBefedrabove. primidlg8) REIEIREg nave themHrisyrati ve.GloiR Enditiagother
illustrative, non:limiting.embpdiment of a redyced-pressure treatment system.300 i fox treating
a tissue sﬁ%gg ,msetﬁl({:]r(?fa%rgﬁg‘%gﬁgrgwq'ﬁgéiéncfﬁlcg %rrgs?s@rést?rg%%zﬁ %%%nr% %%gs?s? \aél‘lr?ea o%ltdus in
most respacts 4o diveorad 32 - Jiles ndectdpnessutesystonediOf sief| 3O RESd ogCuam masbrrelation of
10 parts is generally,indicated. in this embodiment by indexin in H -2C. 0.
10050] TR e BB e oot s e
362.1The fharts-in@eagrethemdicasey stetni S8 atindlnces by redaxig: re ssorerdabsydei 1324 bnd a
chemical-g§8ridement subsystem 364. The reduced-pressure 15subsystem 314 is similar, or the
same, as the reduced-pressure subsystem 114 of FIGURE 1. [0040] The reduced-pressure
subsystem 314 {038k beraduced-presssre érstimes Syieior3d6|fathey indhdasedlpréssure. The

reduced-pressure subsystem 3 130 ¢ | 48 fos geceiyind expdate.portions of
tissue, deglr?&ﬁ% %ﬁ%rel{r)r%%ba g&g%cf:kglglr%ﬁl b&; Lé%g\ﬁ%ﬁ%% tﬁ[és r?terrIllor pof%on 01§ t%e sealing drape 312,
tissue s4IpkBdyrarstibyysimmiihardBdenisalvilebd dtivens sebsfistene 3 bl olhedelivesd-vrebaeduced
DT SRR EPSHPLARYR ST Y2 RAGNE et afA e TR EMAURIET M
any sUitable o%erg%or, such as a’nurse, doctor or patient, nay manually operate the valve member 366
to control deliverj004hd hededacedrpssames Tutsyadve Thé mobidsse redycoe-preyssistapiecdSdice
operable tg contral the delivery;of redu eci- essyLefr m(e%ré duced-prassiie SQUES BA2 Lo 25 the
interior oft%]fe%]elgﬁﬁagd?a%%ﬁ%%%%gég m%ini (ﬁd %em%eﬁ%o. tfft@%sg valve mea%bers 366 include,
without linciaitster, 4 & fonrscsiving aedate, glostnsadfdissue, [Gehtidimh eherdised @) pets shae ey doped by
reduced- ST O RO RS G SN P e
reduced-p&fgazgﬁ?goﬁﬁggz%? %r #réter ace Sé%ég \%[/h%k may’be an §I ow port 3541. Exudart%,eéortions
of tis¥ue, débridinydhbendtsisyee dirthenbslve diavenyfadrinetredneed pressiiomey threcsativtigdrape
312, tssug Pl b i %ok OHNEVIRR BRI YBLS MABRSHY A7 ARNRIESAG LiRdpa0ister 348 via
the interfac}g%%%an red%ce%—pressure con%[:ﬁt 44, %}Q foian
operator, such as a nurse, doctor or patient, may manually operate the valve member 366 to
control delivery of the reduced pressure. The valve member 366 may be any suitable device
operable to control the delivery of reduced pressure from the reduced-pressure source 342 to
25  the interior of the sealing drape 312 and manifold member 310. Suitable valve members 366
include, without limitation, a clamp, stop valve, or check valve.
[0041] The reduced pressure developed by reduced-pressure source 342 is delivered
through the reduced-pressure conduit 344 to a reduced-pressure interface 352, or interface 352,
which may be an elbow port 354. Exudate, portions of tissue, debriding chemical(s), etc. may
30  be drawn from the interior portion of the sealing drape 312, tissue site 301 (e.g., wound 302),
or manifold member 310 and delivered to the canister 348 via the interface 352 and reduced-

pressure conduit 344.
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[0042] The chemical-debridement subsystem 364 includes a debriding chemical reservoir 370 in fluid
communication with the interior portion of the sealing drape 312. The debriding chemical reservoir 370
may be placed in fluid communication with the interior portion of the sealing drape 312 via a second
conduit 372 and a second interface 378, such as 5 an elbow port 380. The debriding chemical
reservoir 370 contai e%gdin g&e ical that is, capabl softenin #j esting, partially digesting,
breaking down oL@é@eﬂ]@ ?ﬂ?fg@f 8\%%%3&%‘5%%%33&%% 4 8%%0 |%l§tri§§ﬁ% E,nﬁ?ithe tissue site
301, e.g., iéverwsiv 8 ABRAI hid suativendehidd ndthhkenicalsor poititha, ofitho stdlingattaps 8dNaddwease, ficin,
pepsin, trypsin,.chymotrypsin, papai d elastase. Alternatively or in addition,.the depriding chemical
may 10 bé@?ﬁ@%‘,&%ﬂ?@@iﬁ%ﬁ grgﬂ]en@iy %%Pgagﬁ%fggﬁu%é el ,Llcé% gfleglﬁ%qrﬁealﬁ)% SUltable insect
larvae. In pord@nafohkneeriinghdrdpeval? aie esseamdroonduic Bz serdcatachiuhiaterfade\BTBD suahpseciated

that any suitaple inse vae may be.employed. In one a t, the. debriding,chemical i table to
Soften SigHAE BONEND Al 5 AT B RN ey A0 i T e R QR e
301 while depabiegotf s fiewiktlyy digsstingt paetitiiyuti giseBf) breakiteciown ¢0p4B]alpbregkBigddovary be
operable to elivei)rlt edebridirjic{che i%al frog%het ebr.idineq Cth ical re%ﬁrvvgg)ruy%b%the interior
portion of the°€E3 meg lé%%eetgl KitBrha |§/‘é?y 6rif a %IIIIISOSH, the ebri%i%‘g chémica may be delivered
from the déllnsidatiyetebnidmlgresemiosls 3in0]tal¢hevititentdirpiation, abilee aemkn fj dng pep3iR tyipsgravity or
pulled by gperation of the 20 reduced-pressure sybsystem 314. In either,case, delivery of the
Gobricing SRGTEAP PR By SRR Se e B B et i
Alterrfativély areinradditi@nzgmyss wit anlke wpeoatendoghea thamof sep boatdran pajienttablaynsanually
operate the valvemembes 31610 FapU Pl delivery.of e, debriding, uemical, The secendalve member
376 may be any SUIRABIEHRICE operable to control the c?é]illvery ot the debri ing Cc ’emlca]I reservoir
25370 to tHypieteried tfathmypeaiinble inpetdd® anchapdrifottblopeibén 816 agweitalile sebodihgalve
members 376 include, without limjtatian, a.clamp,.stqp valve, or check valve. 0Q44] While the
iIIustrativec,:ilr?(r)IHﬁ%nl in eé?ﬁge(l){girsﬁ)er?tn e%ﬁgpefgygag%%%g) _s%,;/ggbs%(rgo% ﬁﬁ@ﬂlgn%%%éégﬁd conduit
372, a singtel cxivabildttiseg bethatployesttoltetiveldr gavotp tledhedthptessars theditseedetsritihg

cherp' al tl(rjltgé? interior of the sealing drape 312 wherein 30 the installation subsystem is configured to
cyclé between a debriding chemical delivery mode and a reduced-pressure mode. Moreover, in one
embodiment, the[43]apamerd dhnsubby siserabhatoidelivge theedvbaiding Chestite) Bystém developed
by Kinetic Coneapts, . of SaNANIGBIo, T 100451, oBETAlIon.Ah g 1504red RIESSHIG
treatment sys%em ‘853 & mhaniol memBer%lf(T) and'reduce -pressure-subsystem 314 are arrgnged
and installedragdditvigubtydeistdisgechamicaimeayiba deiliverel fzomdbd gebdding ¢heativanesystam 100
of FIGUR%.

t-cl)_t%ﬁe interior portion of the sealing drape 312 via gravity or pulled by operation of the

20  reduced-pressure subsystem 314. In either case, delivery of the debriding chemical may be
controlled by the controller 368 via a second valve member 376. Alternatively or in addition,
any suitable operator, such as a nurse, doctor or patient, may manually operate the valve
member 376 to control delivery of the debriding chemical. The second valve member 376
may be any suitable device operable to control the delivery of the debriding chemical reservoir

25 370 to the interior of the sealing drape 312 and manifold member 310. Suitable second valve
members 376 include, without limitation, a clamp, stop valve, or check valve.

[0044] While the illustrative, non-limiting embodiment employs a reduced-pressure
conduit 344 and a second conduit 372, a single conduit may be employed for delivering both
reduced pressure and the debriding chemical to the interior of the sealing drape 312 wherein

30 the installation subsystem is configured to cycle between a debriding chemical delivery mode
and a reduced-pressure mode. Moreover, in one embodiment, the fluid-management
subsystem may include the V.A.C.® Instill® System developed by Kinetic Concepts, Inc. of

San Antonio, Texas.
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second interface 378 may be applied, if not already installed, and the second conduit 372 5 fluidly
coupled to the second interface 378. The second conduit 372 is also fluidly coupled to the pump 374,
or debriding-chemical reservoir 370 if the debriding chemical is delivered via gravity or operation of the
reduced-pressure subsystem 314. [0046] The chemical-debridement subsystem 364 is operable to

deliver a debriding c ical to the interior of the sealing drape 312 by th ing of..qr,partially
opening of, the {@%@%@%WE%@ %lgrr%%ﬁe?%egé%%ng i \?él%rﬁgsrﬁ %ﬁgd;gﬂﬁayaﬂg%gerated by the
cogtroller ﬁfé&bﬁem)()bm'kﬂa’el tmgspbmé@sm suubnjmb ;&7143 Hardyrongpd ratidnsilibeé aedreoedapiyessure
subsystem.314 m e utilized to.maqyve a debriding chemical from the debriding- ical feservoir
370 to the REAS OP ARSI SIS PSR B S D S R miL
operable mmmwmsaawig@ﬁgm&mdamw atiibdly, brelsthalssvontiomdedidile tissue,
e.g., necrqjic fissue 324, at.the tissye site. 301, e.g,,wound 302. . . 4.7] Theyeduced-pressure
ey et BoReetrd MR SR o o e Rhecuio g e R SRR R, o
or partial eipepimgpd7#hervidbe dinpvwhem3Gh rddeeveal 3@ iEthb deldbdi mgahdreicglasateliviesedraaontroller

368 or any suitable cgé%rﬁtor. H}%nr% mQPdlment th% oge%rggl,4or p-tial opening, of the valve member

366 coincides: ,}fﬁfho Qfb8ure’ o Fl)lglgtléPI&: %SéltE?es,uo? b tgs,(ecor'ld valve member 376 whereby delivery

of the debriding {deicEheehsasoahisbadadenteapretendts dalpanbict thaiiieridelniding sealing

drape 312.,The r?%(%géjig{essur als}ubsXI’stena314 'Q%b%l(e)peratedt remove Huid atafirfsttﬁler:ssure,

c¢hemica erior o € scalin rape opening o Jpartia openi
followed by an increase in reduce pressu% $PES' 16 ramovelinwanted ti sue; Alt rnafllgeﬂy,

remdval ofdtwints wivkunevaineed s slibesegohd dive méthben 8 Hpmestibn 0 p&iE0d 8 Meivenyrdiea reduced
s By IERVEARTRS R AECIARIOR S ETIAD e PR
partially bsokeystowhl dmigsivabldltrsdte neoye mdebaiiingssheandad ffronthhel¢lyidiasitbemigal wound
B I S ST T B A e
canister 3dilerMorkbvasiablrte softbodlipests pdréiakiyl digedtpbesgude wo bsysteial 3 brealagedso be
oreele g SEn oI SRS p el e rrof e
operated in a cyddl7] The reduced-pressure subsystem 314 is delivers reduced pressure to the interior
of the sealing drape 312 by the opening of, or partial opening of, the valve member 366. The
valve member 366 may be operated by the controller 368 or any suitable operator. In one
embodiment, the opening, or partial opening, of the valve member 366 coincides with a
20  closure, or partial closure, of the second valve member 376 whereby delivery of the debriding
chemical ceases whilst a reduced-pressure is delivered to the interior of the sealing drape 312.
The reduced-pressure subsystem 314 may be operated to remove fluids at a first pressure,
followed by an increase in reduced-pressure so as to remove unwanted tissue; alternatively,
the removal of fluids and unwanted tissue may be done with one operation.
25 [0048] Delivery of a reduced pressure may cause the pincers 326 to operate as
previously discussed in connection with FIGURE 1-2C, whereby the pincers 326 remove the
softened digested, partially digested, broken down or partially broken down undesirable tissue,
e.g., necrotic tissue 324, from the tissue site, e.g., wound 302. The reduced-pressure
subsystem 314 may also be operable to draw exudate, portions of necrotic tissue, debriding
30  chemical(s), etc. from the interior of the sealing drape 312 for receipt by the canister 348.
Moreover, in one embodiment, the reduced-pressure subsystem 314 may also be operable to

draw the debriding chemical from the debriding-chemical reservoir 370 to the interior of the

sealing drape 312 for the delivery thereof.
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manner whereby a debriding chemical is delivered to the interior of the sealing drape 312, followed by
a delivery of a reduced pressure and debridement by the pincers 326, which is, in turn, followed by a
second delivery of a debriding chemical, and then, a second delivery of a 5 reduce pressure and
debridement by the pincers 326, etc.  [0050] In an alternative embodiment, the

chemical-debrideme bsystem 364 may include the debriding-chemical reservoir 370 that is in fluid
communication jﬁh@iﬂéﬁ%}éf@&? ‘BE%ﬁika%c%ﬁ%}H%ﬂ Ay é%:/%'-%'a yﬁ?f@tﬁﬁ%? éocﬁﬁ%fa;'hen
debridemendratee wigatts, delstsrieth goceenictd itade sz dndthdiarerrdudehepedtiy drigpedlizered from
the reduced- 10 pressure source. 342, In this embodi of the chemjcal-debri ent sybsystem
360, liva) R EERN L A AL A R P P T 20 MBSt
interface taube fodleaved b@OBtbREdetirgyrefia gebridiiy thdnhizblRing thmad&Bndddltenyaifie

debridgement mechanism 422 for.yse with a reduced- syre pressure treatment system, such as
ocucbe T BTE BTt AR RSP OBE BT CAORES b 1> shown. The debrdement

mechanism 422 [0080] € ardalosid etiverdnibgad énveint th8 2hevinich] -dudyi tilkeentisnbspstssi3@ganand sizes
to help remaoye,tissue. .The manifold member 4 include.any suitable number of deQridement
implemenfélc %‘E%ﬁeﬁﬁ rérﬁ%ﬁ%“é’ﬁtﬁfpﬁﬂ?ﬂfé%ﬁ%%ﬁ ér%nelﬁ?i%)nép SherE'a82" ﬁﬁs,aé?rgeraélge in an
array oveptesstisscendaiiig 4 ankdaawi@oval v arsjoldmrehviiemdlebzidenttentetibralyaliie manifold
member 410.ma i&(é defo 0 r more debridement implements 482 as well as.one,or more
pincers 1?%9@‘?@@] Eefp ?.gcemvgcﬁncfgéﬁc@ en Fr%ep Se(r%r(]alﬁ’ Efgét?ﬂc l}%%geg%g%'ridement arm
484 With pfaseid8Satcthtddisial thiscethbodohenhefphoxihealiededobthizwebrisids)simAtd 84 may be
integral with,.or otherwise coupled to, a support member 428, The support member 428 may be
asimtegral SIS SR cgpd & R el AR e e A et
debridementeifaptetmbatd@P may extend from the manifold member 410 at any suitable angle. The

Gerdement a5 A Y L R e oA S AL O T
operable tmenhare sirod22 firstse mitLaredd pasitpessarthpacfissteamepeBi (s s teatyseh theedebriiement
o (84 RS DRl s i el cetene sl S A SpER, LS,
458. In oné28mivhaissendetingl seeonthareiecis #5825 whanh theyfiakeangle Mt )daptd 48] hiventther
e e
debridement implements 482. In one embodiment, a plurality of debridement implements 482
is arranged in an array over the tissue-facing surface 420 of the manifold member 410.
20  Alternatively, the manifold member 410 may include both one or more debridement
implements 482 as well as one or more pincers 126 (FIGURES 1-4).
[0052] Each debridement implement 482 includes a debridement arm 484 with a face
486 at the distal end thereof. The proximal end of the debridement arm 484 may be integral
with, or otherwise coupled to, a support member 428. The support member 428 may be
25  integral with, or otherwise coupled to, or associated with the manifold member 410. The
debridement implement 482 may extend from the manifold member 410 at any suitable angle.
The debridement arm 484 has a distal end that is operable to engage undesired tissue.
[0053] The debridement arm 484 deforms under reduced pressure. The debridement

implement 482 may be operable to move from a first, or neutral, position, with a first angle

30 (@) between the debridement arm 484 and a horizontal (for the orientation shown) reference
line 458, to a second, or debriding, position with a second angle (®,) between the debridement

arm 484 and the horizontal reference line 458. In one embodiment, the second angle is less
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action against the tissue of the collapsible debridement utensil. The debridement utensil deforms
under the influence of reduced pressure to remove the undesired tissue. 5[0054] In operation
according to one illustrative, non-limiting embodiment, the manifold member 410 is placed proximate a
tissue site, e.g., wound 402, such that the edge 488 of the debridement face 486 abuts a portion of the

tissue withjn t und, e.g.. n tic tissue 424 (FIGURE 5A). A sealing drape and,reduced-pressure
obaystort e e g, A S SO L e A ARG E BRI oS

reduced 10 QIEGRUS: IR RRLYG B R MAR IRIAN 6 peRs P oARy EQMUBGH RUN: p6iBh iELt

substrate As reduced pressure is delivered and thé manifold member 410 begins to contract, a

compresshiiparagatisids fissHat i solionsibls-debridsment weensil 48be debeld sagm gtensitive the edge
488 of the fase A8 HIPHRE IRIERICIISIHE R4 HIERIREY RANING He dekudeq@abimplement 482 from a

first, or neutral, position to a second, or debriding, position. As the 15debridement implement 482 is

moved to the sed8AMbIcRRsHating. dsserding o PorIBRIEEIv Roarbineitiag anbodimenf Beeforced by the
face 486 froum;ihR WK AR (1 G ARE R BRimate J083a¢ e @ltarrativeemiedimartnthgigaanifold

member 410 may be sized smaller than the tissue site to be treated whereby cyclical application of

reduced pfé8efrthe debedeanmn face WoarhytpuBRIG MMt tistHeaiipheidUEh SEndersMitissue
424 removgd 3ueh (1aERRkibe Agbrdemery Hplemantdaieas R REGHIYsRagnRfiqecrotic tissue

424 whereby the manifold member 410 "moves" across the wound 402. In other words, each cycle of

reduced pRRERERETEREL SRRSHStER MHORE Ankesbrnd actly dlad a8 paadreln disrwisedsaprefuost] The

systggs apdnptiodRdrscabad ﬁﬁﬁ%l@ﬁ%&%&mmﬂsﬂ@_g B a and aahatagneral,
illustrative method of treating a wound will now be described. The 25 method may be employed by any

one of thebr&viycR PaRsEvrsss dlebiyerssdppidhs manveldmsmbsrdd et tecoWFEFEH TRES 1-5R,

or by any eiagsSuitabI8 A8 WERRIpRAMS- dLRe DR IRAF SR PBYIQYMN HHR WRtATeaHesIdAlR, or
otherwise followed by, a controller, such as the controller 368 of FIGURE 4. Alternatively, the method
may be erHS6986 5 Sy isBIGEIR b BERRitae 4ah herky, B BHSHE RARISS T Briding

chemical igipfEaiiead 198 AlgRY St HRuR A, pBIRINE, dni 26 IeRBERIBR! RiRbNARIHabe tissue
for removal, e.%#;ecrotic tissue. The debriding chemical may be any chemical suitaple for softening,

digedfing, Sviceprent Benlrnaveitans mowslde Hiesamndroakiely dsiennasticty adrertiss B acthe tissue
site. lllustrasiyeriaRidingaha R tRISolbUsieHy HhQLE ETaHone GRY ase nas gF GUREERSIN, trypsin,
chymotrypsin, papain, elastase, enzymes isolated isolated from any suitable insect larvae, or one or
more analogues ﬂ%éh{n an alternative embodiment, the manifold member 410 may be sized smaller
than the tissue site to be treated whereby cyclical application of reduced pressure causes each
face 486 to “push off” of the immediate portion 436 of necrotic tissue 424 removed such that
20  the debridement implement “steps” to a second portion of necrotic tissue 424 whereby the
manifold member 410 “moves” across the wound 402. In other words, each cycle of reduced
pressure causes the manifold member 410 to advance laterally by one “step.”
[0056] The systems and methods described above may be employed in numerous ways
and another general, illustrative method of treating a wound will now be described. The
25  method may be employed by any one of the previously discussed reduced-pressure treatment
systems 100, 300 of FIGURES 1-5B, or by any other suitable device or means. The method
may be a logic that is programmed into, or otherwise followed by, a controller, such as the
controller 368 of FIGURE 4. Alternatively, the method may be employed by any suitable
operator, such as a doctor, nurse, or patient. First, a debriding chemical is introduced to a
30 tissue site, e.g., a wound, having at least a portion of undesirable tissue for removal, e.g.,

necrotic tissue. The debriding chemical may be any chemical suitable for softening, digesting,

partially digesting, breaking down or partially breaking down undesirable tissue at the tissue
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[0057] The debriding chemical may be held at the tissue site for a prescribed amount 5of time thereby
allowing the debriding chemical to soften, digest, partially digest, break down or partially break down
undesirable tissue at the tissue site. A reduced pressure may then be applied to the tissue site
whereby one or more debridement mechanisms debride the tissue site. The application of a reduced

pressure to the tissue site may alsg serve to, remove, or parfially remove, exudate, the debriding
chemical,Sﬁ%emBﬁtl‘iﬁtévﬁtﬁff%ér& fé‘ﬁ@g?&eYVQPé’?‘ﬁ‘r&m‘%?ﬂect?iLﬁ%‘&f&%&%81tPSRE\W, in one
embodimeppsthecappligaiiginobapeealudesdseesauymts theldiss iskitedisromminsaitdtdasesanner; for
example, the pressure may cycle betwezin a fﬁ'.rst pressure at first pressure level and a second

pressure M@e@oﬂ&?ﬁféggﬂ?ﬂ%}lﬁt %378 hg may occur for a plurality of cycles. [0058] After the
application of a [00STE U dsbtitide dhentisslimajtee hdldlas el niut Sindrfiduchimopibadahoaintg

hemical ta the ti it b f d. Th t introduction,of a debriding chemical t
e o AT SEn B B G RIS T e L T R e ae e
as introdugearfisiBhthedkhl owvihendebifishigtishesrictic o dhe tisua\sitdosdpsedssee manytthefitbaing,

digesting, partially digesting, breaking down or partiglly breaking down .of uride-\"y- 'v--- -"-"ue.site. The
ebriding BRI SRS PAF TICS BHE R R R Wt g e e o o
ar_r; r?unftl o‘lrht@a‘zq)pmch:hm pf@cmdsl_e@paémm\itethraﬁméy ﬁfld magldito rsc:th;le @:jsmmsfteommrtbé_ ) Iflushed
with a flushing agent, such as saline or,any.other medically acceptahle fluid oy salution, prigr to a
subsequéﬁﬂ&ﬁo&ﬁgﬂgﬁ’&?‘fh%esﬂrégﬁl&ﬁaeé%l #:%zﬁeoﬁ%#gl R4 cfe??lr}alé&rj%sé% {)%)eﬁf i3 %eeb%ig{aor%nent
medianisiee 2&{058. Aktditighile, peserdnibedntient athd igphideaotagfesrbdveedpessslisciosbe in the

context of..certai illugtrative, non-]inlitin%gmb dimentsl,e ittﬁhould be underst o%ﬁtthat vari US changes,

substitutiélrﬁgl,l%ﬁl aft Pﬁ’t?dﬁsaggﬁhc? Made Wi 53%‘%‘8Bal’tln8 ISR e SCopE of the Invention as

defined byprtiasuappeficke grelaimse @l Al 5 sddemlgimsiaiat 4 sécoadymesspreksiele Fbatydntgsystem
for treatinglaayt(i)sc%lljlre oirtea 8Pur%1lity of cycles.
[0058] After the application of a reduced pressure to the tissue site, a subsequent
15  introduction of a debriding chemical to the tissue site may be performed. The subsequent
introduction of a debriding chemical to the tissue site may serve to flush free floating portions
of undesirable tissue from the tissue site as well as introduce a fresh batch of the debriding
chemical to the tissue site for a subsequent softening, digesting, partially digesting, breaking
down or partially breaking down of undesirable tissue at the tissue site. The debriding
20  chemical may then be held at the tissue site for a prescribed amount of time and the process
repeated. Alternatively or in addition, the tissue site may be flushed with a flushing agent,
such as saline or any other medically acceptable fluid or solution, prior to a subsequent
introduction of the debriding chemical or after a final debridement by the debridement
mechanism.
25 [0059] Although the present invention and its advantages have been disclosed in the
context of certain illustrative, non-limiting embodiments, it should be understood that various

changes, substitutions, and alterations can be made without departing from the scope of the

invention as defined by the appended claims.
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patient, the system comprising: 5a manifold member for distributing reduced pressure to the tissue
site; a support member for disposing proximate the tissue site and the manifold member; a
debridement mechanism coupled to the support member, the debridement mechanism for debriding
the tissue site; a sealing drape for placingfoxgntye tissue site and manifold member and
operable to 10form a fluid seal over the tissue site and manifold member; a reduced-pressure
subsystewd@idglivering a reduced pressure to the sealing drape. Claim 2.The system of claim 1,
wherein the debridement mechanism comprises a pincer. Claim 3.The system of claim 1, wherein the

debridementmechanjs R &aePRpsesadincendhaidiherindhmpineetuperesiram an open position to
a closed position under the influence of reduced pressure. Claim 4.The system of claim 1, wherein the

debridement PABERA SR S5 RS 188 bridement implement. Claim 5.The system of claim 1, wherein

the debridement megehaviamenByRiseaisboehyigemeat jroplersenthayivgeaigebridement arm having
proximal end and a distal end, the proximal end coupled to the support member and the distal end

operable to engagsNRGESRE % dSResing PR UNAte i, ARl dheimant dld prgahsent

mechanism comprig@sidement mechanism coupled to the support member, the debridement
mechanism for debriding the tissue site;
a sealing drape for placing over the tissue site and manifold member and operable to
10 form a fluid seal over the tissue site and manifold member;

a reduced-pressure subsystem for delivering a reduced pressure to the sealing drape.

Claim 2. The system of claim 1, wherein the debridement mechanism comprises a

pincer.

Claim 3. The system of claim 1, wherein the debridement mechanism comprises a pincer
15 and wherein the pincer moves from an open position to a closed position under the

influence of reduced pressure.

Claim 4. The system of claim 1, wherein the debridement mechanism comprises a

debridement implement.

Claim 5. The system of claim 1, wherein the debridement mechanism comprises a
20 debridement implement having a debridement arm having proximal end and a distal end,
the proximal end coupled to the support member and the distal end operable to engage

undesired tissue.

Claim 6. The system of claim 1, wherein the debridement mechanism comprises a
debridement implement having a debridement arm having proximal end and a distal end,
25 the proximal end coupled to the support member and the distal end operable to engage

undesired tissue, and wherein the debridement arm deforms under reduced pressure.

Claim 7. The system of claim 1, further comprising a chemical-debridement subsystem

for delivering a debriding chemical to the tissue site.
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debridement implement having a debridement arm having proximal end and a distal end, 25the
proximal end coupled to the support member and the distal end operable to engage undesired tissue,
and wherein the debridement arm deforms under reduced pressure. Claim 7.The system of claim 1,

further camprisgg a digysisalmepidementisuRsysaipdandaliring A dabiidngchemigatie the tissue
site. 17 Claim 8.The system of claim 1, further comprising a chemical-debridement subsystem for

delivering a d8bABHG e mieRrdg s heBid Sitchi Hevesh s tive WheHR distisricPedplydem
comprises a gekyidiog ebeipicak reaesvidinindididicanesevicatnm itk sheseading AranR wbereby the
debriding chemical is delivered to the tissue site. 5Claim 9.The system of claim 1, further comprising a

chemical-debHABASSHARE S-SR sy SRR G Bt ity CHartidaItts thsUsilfe site, wherein the

debriding chemical is one or more enzymes isolated from insect larvae. Claim 10. The system of claim
1, further comprising a chemical-debridement subsystem for delivering a debriding chemical to the
tissue sitgc,l?zme?'ein tt%"aé}ﬁﬁ‘c’i‘iﬂﬁgcﬂéméa WE&E%W%&%@?W@E S YRS Tarvae, and
wherein the |lasvaeliakeilarvak Biodink ueitinisaricads: (Iaigsid, Thesysidsdebalding dhduiitigricomprising
a chemical-debridement sub?ﬁstem forFfiée{Iiverin%a&debriding chemical to the tissue site, wherein the

debriding checdi RS &G Msh & AN AFRAHIRS Y4 one or more enzymes isolated from insect

larvae. 15Claim 12. The system of claim 1, further comprising a chemical-debridement subsystem
Claim 10.  The system of claim 1, further comprising a chemical-debridement subsystem
for delivering a debriding chemical to the tissue site, wherein the debriding chemical is
10 one or more enzymes isolated from insect larvae, and wherein the larvae are larvae from

Lucilia sericata.

Claim 11.  The system of claim 1, further comprising a chemical-debridement subsystem
for delivering a debriding chemical to the tissue site, wherein the debriding chemical is

one or more synthetic analogues of one or more enzymes isolated from insect larvae.

15 Claim 12.  The system of claim 1, further comprising a chemical-debridement subsystem
for delivering a debriding chemical to the tissue site, wherein the debriding chemical is
one or more synthetic analogues of one or more enzymes isolated from insect larvae, and

wherein the larvae are larvae from Lucilia sericata.

Claim 13.  The system of claim 1, further comprising a chemical-debridement subsystem
20 for delivering a debriding chemical to the tissue site, wherein the debriding chemical is a
chemical selected from the group consisting of: collagenase, ficin, pepsin, trypsin,

chymotrypsin, papain and elastase.

Claim 14.  The system of claim 1, wherein the debridement mechanism comprises:
a first jaw member coupled to the support member;
25 a second jaw member coupled to the support member and spaced from the first jaw
member; and
wherein the first jaw member and second jaw member are operable to move from a
first, open position to a second, biting position under the influence of

reduced pressure.
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for delivering a debriding chemical to the tissue site, wherein the debriding chemical is one or more
synthetic analogues of one or more enzymes isolated from insect larvae, and wherein the larvae are
larvae from Lucilia sericata. Claim 13. The system of claim 1, further comprising a

chemicalelghridsment shisiyste moier telivaing a dahdding shepigahiokbedissteddsiienivberein the
debriding chemical.is a chemical selected from the group consisting of: collagenase, ficin, pepsin,
trypsin, chynfSiRJ&i papain and elastase. Claim 14. The system of claim 1, wherein the debridement

mechanism compriggsifolfirslaiawarfemhsieotniettadbe eppest member; 25a second jaw member
coupled to the support member and spaced from the first jaw member; and wherein the first jaw

member and sec8rUARNAEMBEr 40 IBEABI P MBR ML dBkh position to a second, biting

posiion under tha ivkieRee:6f REHERE MR dMlaiRe 18 HRN i dpaaemionbaatingna tissue
site on a patient, the manifolJd member comprising: a manifold material for distributing reduced

pressure: a support nT8HR @s%&%@ﬁ%?ﬁ’@rmanifold material; and 5a debridement mechanism
for debriding the tissue site, the debridement mechanism coupled to the support member. Claim 16.

The manifold member of clai , wherein the debridement mechanism comprises a pincer. Claim
17 The RrCHToLg mer BB B IR Sl el de BTG HaE ACCHHRER] echan o

comprises a pincer.

Claim 17. The manifold member of claim 15, wherein the debridement mechanism
10 comprises a pincer and wherein the pincer moves from an open position to a closed

position under the influence of reduced pressure.

Claim 18. The manifold member of claim 15, wherein the debridement mechanism
comprises a pincer, wherein the pincer moves from an open position to a closed position
under the influence of reduced pressure, and wherein the pincer moves from a closed

15 position to a collapsed position under the influence of additional reduced pressure.

Claim 19. The manifold member of claim 15, wherein the debridement mechanism

comprises a debridement implement.

Claim 20. A method of manufacturing a manifold member for treating a tissue site on a
patient, the method comprising:
20 forming a manifold member for placing over a tissue site, the manifold member
having a support member;
coupling a debridement mechanism to the support member; and
wherein the debridement mechanism is configured to debride a tissue site under the

influence of reduced pressure.

25 Claim21. The method of claim 20, wherein the debridement mechanism comprises a

pincer.
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10comprises a pincer and wherein the pincer moves from an open position to a closed position under
the influence of reduced pressure. Claim 18. The manifold member of claim 15, wherein the
debridement mechanism comprises a pincer, wherein the pincer moves from an open position to a

closed pagiignamderthe ifibenee QhiigducechprassHeal drdmnanei-HthaincesMaues from a closed
15position to a collapsed position under the influence of additional reduced pressure. Claim 19. The

manifold meRBEFOIRCIE MW PHIRfHE Ve HERREhOPRBARSHIST BSrSHEE S St Kiriehe
implement. Glafiimed6e 6 medthed piesdarwifacturing a manifold member for treating a tissue site on a
patient, the method comprising: 20forming a manifold member for placing over a tissue site, the
manifold member having a support member; coupling a debridement mechanism to the support
member;@athvaereiTHentieRsilenenhimecharismn ihcamigaead iomebidea tsaygiséieaunder the
influence of reduced pressure. 25 Claim 21. The method of claim 20, wherein the debridement
mecRanism dUAf5Fi&RY ASFRBPERIRFCE TOMGE %‘Péﬂ?db%f"ﬁlﬁﬂﬂ%} Wﬁe@&%?ﬁ%oﬁ‘élﬁﬂdgﬁf’éﬁ?e
mechanism GampisesArpiiced prewherain WieRNckE PavesHiovssaroaperlpasitianitva eJosed
position under ﬁle %galuen.ce of reduced. essure?.%ca\lﬁ‘m 23, The ri%ith()d of claim 20, wherein the
debridement FREARIH S LS BALESthes HiHERFS B0 REYSHSERISRIBRs from an open position to
a closed position under the influence of reduced pressure, and wherein the pincer moves from a
closed pasition to a cgllapse sjtion under the inflyence of additional reduced pressure. Claim 24.
The mettaaiEh Sam SBe AU G U QB R R SR NS AL BTREAE mptement

debridement implement.
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